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Health care providers and systems, especially those in primary 
care, generated multiple examples of systems of care innovations, 
such as coordinating care for those with HIV infection (1), ex- 
panding screening for colorectal cancer through a Medicaid ac- 
countable care organization primary care learning collaborative 

   (2), and linking primary care patients with farmers markets (3). A 
partnership between the American Medical Association and the 
YMCA, a Center for Medicare and Medicaid Innovation demon- 

The shift from acute to chronic illness as the major source of pre- 
mature death in the United States and recent developments in 
health care, such as payments based on results rather than volume 
alone, are driving fundamental changes in public health and health 
care. Chronic diseases account for the bulk of morbidity, mortal- 
ity, and health care costs in the United States. Risk factors for 
chronic illness are multiple and interrelated; have roots in indi- 
viduals, families, and communities; and require coordinated 
strategies across multiple levels and sectors for improvement. 
These issues are driving substantial change in how health care sys- 
tems, public health, and other sectors are addressing the chronic 
disease epidemic. Evolving approaches include coordinating care 
for people with complex illness; extending the scope of health care 
systems to new settings; addressing health behaviors and social 
determinants of health in health care settings and in partnerships 
with community organizations; using social media to quickly test 
and disseminate health messages; providing financial incentives 
and feedback to motivate behavior; and building larger partner- 
ships between public health, health care, and other sectors. Al- 
though there are no best practices yet, there are “better practices.” 

This Preventing Chronic Disease collection highlights some of 
these evolving practices, drawing from a diverse set of health care 
systems and public health agencies that submitted articles in re- 
sponse to a call for papers in June 2018. The accepted articles doc- 
ument new approaches for improving systems and addressing up- 
stream causes, intriguing early findings of changes in behavior and 
outcomes, and changes in workflows that can ease implementa- 
tion and sustain the improvements. 

stration project, tested increased screening, testing, and referral of 
Medicare patients with prediabetes seen in primary care practices 
in 17 US communities to diabetes prevention programs at local 
YMCAs, supported by a toolkit of workflows and process maps 
(4). The team was able to achieve a 19% enrollment rate, noting 
higher referral rates for practices that used a prediabetes registry 
— an emerging better practice. 

Collaborative efforts can be even more powerful when they ex- 
pand to include the community, as Hearts of Sonoma County 
demonstrated with its multi-stakeholder campaign to reduce hy- 
pertension across its community (5). Similarly, a partnership 
between the Washington State Department of Health, public and 
private health care systems, other community organizations, and a 
supermarket chain launched a fruit and vegetable voucher pro- 
gram. The redemption rate was 54%, and 88% of those surveyed 
reported an increase in fresh fruit and vegetable consumption (6). 
People can change their behaviors — but doing so may require 
that clinicians and public health practitioners first change how we 
work together and include partners (such as grocery stores, in this 
case) that traditionally have been seen as outside the scope of in- 
fluence of either public health or health care. 

A substantial challenge in these partnerships is the need for collab- 
orative planning and action, especially given that public health and 
health care have little history of working together in sustained, co- 
ordinated ways. But growing rates of chronic disease, funding 
challenges within public health, and the shift in health care reim- 
bursement from models based on volume to new models based on 
value have provided incentives for health care to move upstream. 
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This has also created an opportunity to establish local coalitions 
that include public health and health care and other critical groups 
with a common goal of improving health in their communities. 
Such coalitions are growing rapidly; one recent assessment (7) 
found almost 600 partnerships for health under way across the 
United States, with a range of areas of members, focus and struc- 
ture, and key roles for public health in convening groups and in 
sharing results and lessons learned (8). 

But partnerships do not just happen, nor does having partners 
guarantee success. The Hearts of Sonoma County program (5) 
found that the key elements were starting small, building trust, 
having a framework, and providing long-term backbone support. 
The larger Heart Disease and Stroke Prevention Learning Collab- 
orative, a cooperative agreement between the Association of State 
and Territorial Health Officials and the Centers for Disease Con- 
trol and Prevention (CDC) (9), used a systems change framework, 
teams, and expanded self-management options and found them ef- 
fective, including in rural settings. CDC supported state collabor- 
atives with child care resource and referral networks in 10 states 
(10), tested methods of supporting adoption of best practices, and 
found improvements overall, suggesting that it may be the partner- 
ships themselves, in addition to the programs, that make a differ- 
ence. Over time, linkages can become extensive and strong, as has 
been the case in Nebraska (11), requiring effective management 
and continued attention to ensure community priorities remain 
paramount. 

Picking effective methods helps, too. Clinical groups can provide 
needed services outside clinic walls, as is well demonstrated by the 
success of mobile mammography units in reaching under- served 
women (12). Public health (among others) can use social media to 
test the effectiveness of different messages at low cost, permitting 
highly tailored health messaging (13). Working togeth- er, public 
health, health care, and other agencies can use vouchers and 
feedback to help achieve public health goals, such as redu- cing 
radon exposure (14). 

The evaluation methods reported are striking for the predomin- 
ance of mixed methods; the use of diverse data sources, including 
commercial health claims data sets (15,16), electronic health re- 
cords (4), geotags (16), and new measures such as Facebook click- 
through rates (13); the use of well-established frameworks such as 
RE-AIM (Reach, Effectiveness, Adoption, Implementation, Main- 
tenance) (4); and for their high level of sophistication (10). Al- 
though it is possible to use simple evaluation methods when as- 
sessing the value of single components of a larger program (such 
as the comparative value of different social media methods [13]), 
evaluation of large, complex programs requires considerable ex- 
pertise, planning time, and funding. 

These are early reports, and much work remains. Most of the re- 
ports address system changes and upstream causes one person at a 
time, which is welcome progress but far from addressing root 
causes. Many of these reports focus on disparities and under- 
served populations, but more work is needed in this area so that we 
learn how to effectively partner with the wide range of people, 
cultures, and settings across our states and communities. Despite 
the near ubiquity of data on health outcomes and risk factors by 
county and census tract, such as County Health Rankings (17) and 
500 Cities (18), few use such data to target their efforts. Rates of 
use of preventive services remain low, requiring continuing exper- 
iments to find what works in what setting (19) as well as what is- 
sues (such as cost to participants) must be considered in planning 
(15). Expanding partnerships to include businesses, elected offi- 
cials, and other actors can help reframe perspectives on cost and 
benefit, as stakeholders learn that the health of the communities is 
of value far beyond costs and outcomes of health care (16). 

What does that mean for public health? First, public health cannot 
reduce chronic disease rates alone, and neither can health care. 
Each has an essential and complementary role, with public health 
engaged in establishing and supporting partnerships and health 
care contributing its resources, including data, and powerful voice 
in advocacy. Second, voices of the community must be present and 
heard in all their diversity, especially in communities in which 
trust in government, health care, and other sectors has been lost. 
Third, partnerships are hard work and require infrastructure and 
support (which need not always come from public health funds!). 
Last is the need for a sense of both humility and excitement as we 
learn to work together to help free our communities of the bur- 
dens of chronic disease. We hope the articles in this special collec- 
tion mark both some of the early successes and lessons learned in 
our journey together. 
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Summary 

What is already known about this topic? 

Mississippi has the seventh highest rate of people newly diagnosed with 
HIV infection, and the city of Jackson — the capital and largest metropolit- 
an area of Mississippi — has the third highest rate of AIDS diagnoses 
among all metropolitan areas in the nation. 
What is added by this report? 

This intervention demonstrates that an integrated model of HIV care in- 
volving rapid initiation of treatment combined with wrap-around services 
results in increased viral load suppression and antiretroviral therapy ad- 
herence rates. 
What are the implications for public health practice? 

A comprehensive, evidence-based approach to HIV care that includes ac- 
cess to social support services can result in improved health outcomes for 
HIV-positive patients. 
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Abstract 

Introduction 
Mississippi has the seventh highest rate of people newly dia- 
gnosed with HIV infection, and the city of Jackson — the capital 
and largest metropolitan area of Mississippi — has the third 
highest rate of AIDS diagnoses among all metropolitan areas in 
the nation. Linking patients to care and proper adherence to anti- 
retroviral therapy is important for achieving viral load suppres- 
sion and reducing transmission of the virus. However, many HIV- 
infected patients have social and clinical barriers to achieving vir- 
al suppression. To overcome these barriers the Open Arms Health- 
care Center has implemented an integrated HIV care services 
model. 

Purpose and Objectives 
The purpose of this study was to determine whether an integrated 
model of HIV care influenced linkage to health care, adherence to 
antiretroviral therapy, and viral load suppression. 

 
Intervention Approach 
The integrated HIV care services model consisted of 5 care co- 
ordination components: 1) case management, 2) HIV health care 
(primary health care), 3) behavioral health care (mental and sub- 
stance abuse screening and treatment), 4) adherence counseling (a 
pharmacist-led intervention), and 5) social support services (trans- 
portation, emergency food assistance, housing, and legal assist- 
ance). 

 
Evaluation Methods 
We used a cross-sectional research design to examine Open Arms 
electronic health record data collected from 231 patients from 
January 2015 through December 2017 to determine if an integ- 
rated model of HIV care resulted in increased linkage to health 
care, higher adherence rates, and improved viral load suppression. 

 
Results 
Findings showed a 38.0% increase in the viral load suppression 
rate, a 12.8% increase in antiretroviral therapy adherence rate, and 
an 11.0% increase in retention rates among Open Arms patients 
receiving integrated HIV care. 

 
Implications for Public Health 
A comprehensive, holistic approach helps to effectively identify 
and connect HIV-positive patients to care and relink patients who 
may have fallen out of care. 

Introduction 
Data from the Centers for Disease Control and Prevention (CDC) 
(1) show that HIV diagnoses are not evenly distributed by region 
in the United States. In 2017, the rate of people who received an 
HIV diagnosis was highest in the South at 16.1 per 100,000 
people, followed by the US 6 dependent areas (American Samoa, 
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Guam, the Northern Mariana Islands, Puerto Rico, the Republic of 
Palau, and the US Virgin Islands) (12.3/100,000), the Northeast 
(10.6/100,000), the West (9.4/100,000), and the Midwest (7.4/ 
100,000). 

Although the South accounts for only 37% of the US population, 
50% of all people living with HIV reside in the South (2). The rate 
of HIV infection in Mississippi surpasses the rates for 6 of the 50 
states. According to the Mississippi State Department of Health 
(3), black residents make up 37.3% of the state population but ac- 
count for 72.6% of all Mississippians with HIV (2). Mississippi 
also has the seventh highest rate of new HIV diagnoses in the na- 
tion. Compounding the problem are government policy issues (eg, 
insufficient program funding), socioeconomic issues (eg, wide- 
spread poverty, housing insecurity, lack of access to care), and 
cultural issues (eg, homophobia, social stigma). Mississippi State 
Department of Health data (4) show 78% viral suppression among 
HIV-positive patients, 94% use of antiretroviral therapies, a 65% 
patient retention rate, and a 17% failure to link into care within the 
first 6 months of diagnosis. 

Purpose and Objectives 
In 2011, researchers (5) observed that for people with HIV infec- 
tion to fully benefit from antiretroviral therapy, they need to know 
that they are infected, be engaged in regular HIV care, and receive 
and adhere to effective antiretroviral therapy. These 3 elements are 
commonly referred to as the HIV treatment cascade. On the basis 
of this model, the key measures of the success of any HIV care in- 
tervention are linkage to care, retention rate, adherence rate, and 
viral suppression rate. Therefore, the purpose of our integrated 
HIV care services model intervention was to evaluate whether a 
modified integrated model of HIV care would improve linkage to 
care, retention in care, viral load suppression rates, and antiretro- 
viral therapy adherence rates. 

Intervention Approach 
The Open Arms Healthcare Center (Open Arms) is a nonprofit 
health care organization established in 2013 to provide innovative, 
holistic, health care services to underserved, underinsured, and un- 
derrepresented populations in Mississippi with emphasis on lesbi- 
an, gay, bisexual, transgender, and intersex populations. Open 
Arms links all patients with a preliminary diagnosis of HIV to care 
on the same day as the HIV diagnosis. Patients are seen by an in- 
fectious disease physician and started on antiretroviral therapy 
during the first visit. The modified HIV care services — the integ- 
rated HIV care services model — was implemented by Open 
Arms in 2015 to provide a holistic, comprehensive approach to 
HIV care. 

The Open Arms program consists of 5 care coordination compon- 
ents: 1) case management, 2) HIV care (primary health care), 3) 
behavioral health care (mental and substance abuse screening and 
treatment), 4) adherence counseling (a pharmacist-led interven- 
tion), and 5) social support services (transportation, emergency 
food assistance, housing, and legal services). These components 
work together to achieve retention in HIV care, antiretroviral ther- 
apy adherence, and viral suppression. 

Case management. The clinical case manager assesses the 
patient’s medical and psychosocial needs. The completed assess- 
ment is designed to give the manager a comprehensive picture of 
the patient’s complete health care and social support needs. The 
manager works with patient navigators to coordinate all referrals 
internal to and external to Open Arms and facilitates all HIV and 
behavioral health care linkage within 24 hours. Referrals to social 
support services are made on the same day and are based on the 
patient’s needs. 

Rapid linkage to HIV care. Linkage to care is an important first 
step in successful HIV treatment and is typically defined as the 
completion of a first medical clinic visit after an HIV diagnosis. It 
plays a crucial role in the HIV care continuum, because it is a ne- 
cessary precursor to retention in care, antiretroviral therapy initi- 
ation, and viral suppression (6). Therefore, antiretroviral therapy is 
initiated by the physician at the preliminary diagnosis of HIV in- 
fection. 

As part of the initial visit, the patient undergoes laboratory testing, 
which includes a complete blood count, comprehensive metabolic 
profile, lipid profile, urinalysis, viral load, and genotyping for HIV 
resistance and testing for CD4, hepatitis (including hepatitis A, B, 
and C), quantiFERON-TB, G6PD (glucose-6-phosphate dehydro- 
genase), HLA-B5701 (human leucocyte antigen-B5701), toxoplas- 
mosis, RPR (rapid plasma reagin), and sexually transmitted dis- 
eases (syphilis, chlamydia, and gonorrhea). The results are dis- 
cussed during the initial HIV care visit. Each patient is assigned a 
case manager who works with the patient to schedule follow-up 
appointments and identify any potential barriers to care. 

Behavioral health care. The M3 Checklist is a nationally recog- 
nized, peer-reviewed, and clinically validated tool that compiles 
and evaluates a patient’s potential for mood and anxiety symp- 
toms by using a secure web-based system (7). Each patient com- 
pletes an initial behavioral assessment by using the M3 checklist. 
The checklist increases the mental health care provider’s ability to 
detect and diagnose behavioral health concerns. On the basis of the 
results of the M3 Checklist assessment, the provider contacts the 
patient to develop a treatment plan. 
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Adherence counseling. Patients who struggle with adherence are 
referred to the adherence pharmacist. The pharmacist’s main activ- 
ities are reviewing laboratory results with physicians and patients, 
making drug recommendations to physicians, counseling patients 
on medication side effects and drug–drug interactions, checking 
pricing of drugs at patients’ preferred pharmacies before new pre- 
scriptions are written to ensure that cost is not a barrier to adher- 
ence, contacting patients 2 weeks after filling a new prescription to 
discuss any side effects they may have experienced, and ensuring 
that patients pick up their prescriptions and are able to incorporate 
them into their regimen. 

Social support services. The model provides wrap-around services 
in the form of internal and external referral services (ie, support 
groups, transportation, and emergency food assistance; housing, 
employment services, and mental health services). 

Evaluation Methods 
Our summative evaluation used a quasi-experimental, cross-sec- 
tional research design to examine Open Arms electronic health re- 

Retention in care. CDC defines retention in care as the percentage 
of patients diagnosed with HIV who had 2 or more viral load or 
CD4+ tests, performed at least 3 months apart. As part of the in- 
tegrated model of care, each patient at Open Arms is scheduled for 
follow-up appointments every 3 months. 

Adherence rate. An adherence to antiretroviral therapy of 95% is 
required as an appropriate level to achieve maximal viral load sup- 
pression (8–10) and lower the rate of opportunistic infections (11). 
The adherence rate was measured as an increase in adherence to 
antiretroviral therapy among people in HIV medical care. 

Viral load suppression rate. The viral load suppression rate is 
defined as the percentage of patients on antiretroviral therapy for a 
minimum of 12 weeks who had 1 health care visit in each 6-month 
period of the review period and who were considered suppressed 
as derived from the last recorded viral load of the review period. 
Viral load suppression is defined as a viral load of less than 200 
copies/mm. CD4+ counts were taken for Open Arms patients 
every 3 months. 
Data collection and analysis 

cord data collected from January 1, 2015, through December 31,    
2017, to determine if an integrated model of HIV care resulted in 
increased linkage to care, increased treatment adherence rates, in- 
creased retention rates, and improved viral load suppression. The 
data were analyzed from September 2018 through October 2018. 
The study setting was the Open Arms Healthcare Center located in 
Jackson, Mississippi. 

An initial chart review showed that 287 HIV-positive patients used 
Open Arms services from January 1, 2015, through December 31, 
2017. Of these, 231 patients received HIV care at Open Arms and 
56 did not. We assessed demographic characteristics of the 231 
(Table). 

Outcome measures 
 

 

We used 4 measures to assess effectiveness of the intervention: 
linkage to care, retention in care, adherence rate, and viral load 
suppression rate. 

Linkage to care. Linkage to care measures the percentage of 
people who received a diagnosis of HIV in a given calendar year 
who had 1 or more documented viral load tests or CD4+ tests 
within 30 days (1 month) of diagnosis. Among Open Arms pa- 
tients, linkage to care was measured by determining the percent- 
age of patients who had at least 1 HIV medical care visit in each 6- 
month period of the 24-month measurement period and a minim- 
um of 60 days between medical visits. 

SPSS version 20.0 (IBM Corp) was used to analyze demographics, 
linkage to care, antiretroviral therapy adherence rate, retention 
rates, and viral load suppression rates. Data were collected and 
stored in Advanced MD, the Open Arms medical record system, 
and CAREWare (https://hab.hrsa.gov/program-grants-manage- 
ment/careware), a free, electronic health and social support ser- 
vices information system for Ryan White HIV/AIDS Program 
grant recipients and their providers. CAREWare contains “custom- 
izable modules for tracking demographics, services, medications, 
laboratory test results, immunization history, diagnoses (updated 
with ICD-10 [International Classification of Diseases, Tenth Revi- 
sion (12)] codes), referrals to outside agencies, and an appoint- 
ment scheduler.” 

Results 
From January 1, 2015, through December 31, 2017, 231 HIV-pos- 
itive patients were treated at Open Arms. Because Open Arms 
uses a rapid initiation model of HIV care, linkage to care for pa- 
tients was 100%. Patients were immediately assigned to a case 
manager at the initial diagnosis and scheduled for the first medic- 
al visit within 72 hours of their diagnosis. Retention in care in- 
creased from 42% in 2015 to 53% in 2017, representing an 11.0% 
increase over the 3-year period. Falling out of care was defined as 
missing at least 2 scheduled appointments within one year, reloca- 
tion, referral to another facility, or incarceration (Figure). The anti- 
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retroviral adherence rate for Open Arms patients increased from 
82.8% in 2015 to 95.6% in 2017, representing a 12.8% increase 
over the 3-year period. The viral load suppression rate increased 
from 59% in 2015 to 81% in 2017, representing a 38% increase 
over the 3-year period since the model was implemented. 

Figure. Antiretroviral therapy (ART) adherence rate, viral load suppression rate, 
and retention rate, Open Arms Healthcare Center integrated HIV care services 
model, 2015–2017. 

Implications for Public Health 
Early initiation and linkage to care is necessary to reduce the 
transmission of HIV and prevent new infections. Without timely 
entry into care, people with HIV infection miss an opportunity to 
benefit from HIV treatment at the earliest stage feasible. Linkage 
to care within 3 months of infection significantly increases the 
likelihood of achieving viral suppression. Delayed linkage to care 
is a major barrier to the potential of treatment as a means of pre- 
vention to reduce HIV transmission rates in the United States. 
Therefore, a comprehensive, holistic approach is necessary to ef- 
fectively identify and connect HIV-positive patients to care and to 
relink patients who may have fallen out of care. This approach re- 
quires consistent follow-up and addressing of social barriers (eg, 
poverty, transportation, lack of insurance, mental health issues, ba- 
sic dietary needs) that may impede a patient’s ability to access 
care consistently. Care and support are important because they fa- 
cilitate immediate access to treatment when a person is diagnosed 
with HIV and promote adherence to treatment to attain viral sup- 
pression for people living with HIV. 

The trend data presented by this study indicate that adherence 
rates, retention rates, and viral load suppression rates improved 

when this enhanced model of HIV care was implemented. The 
data presented in this article are limited in that only information 
about trends in rates of adherence, retention, and viral load sup- 
pression are presented. Future research should evaluate which spe- 
cific elements of our integrated care model are most associated 
with viral control and what role provider experience plays in this 
association. The patient–provider relationship is a very important 
component of the HIV care continuum. Therefore, understanding 
the challenges to cultivating and maintaining this relationship is 
critical for linking and retaining patients in HIV care, 

CDC released HIV care guidelines (13) based on the premise that 
early linkage to care results in improved care as a result of im- 
proved antiretroviral therapy adherence. Our intervention demon- 
strates that rapid initiation of treatment combined with wrap- 
around services results in increased viral load suppression, in- 
creased retention rates, and improved antiretroviral therapy adher- 
ence rates. Therefore, a comprehensive, evidence-based approach 
that includes early linkage to care and wrap-around services is ne- 
cessary to effectively identify and connect patients to care and to 
relink patients who may have fallen out of care. 
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Table 
 

Table. Demographic Characteristics, Open Arms Healthcare Center Patients With HIV (N = 231), Jackson, Mississippi, January 2015–December 2017 
 

 
 

Characteristic 

Percentage 

2015 
(n = 141) 

2016 
(n = 75) 

2017 
(n = 74) 

Sex 

Male 83 91 81 

Female 13 9 19 

Age, y 

17–24 36 40 17 

25–44 48 47 67 

45–64 16 14 16 

≥65 0 0 0 

Race/ethnicity 

Black 93 88 90 

White 3 7 5 

Hispanic 4 5 5 

Sexual orientation 

MSM 76 72 72 

Non-MSM 24 28 28 

Abbreviations: MSM, men who have sex with men. 
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Abstract 

Purpose 
Accountable Care Organizations (ACOs) are implementing inter- 
ventions to achieve triple-aim objectives of improved quality and 
experience of care while maintaining costs. Partnering across or- 
ganizational boundaries is perceived as critical to ACO success. 

 
Methods 
We conducted a comparative case study of 14 Medicaid ACOs in 
Oregon and their contracted primary care clinics using public per- 
formance data, key informant interviews, and consultation field 
notes. We focused on how ACOs work with clinics to improve 
colorectal cancer (CRC) screening — one incentivized perform- 
ance metric. 

 
Results 
ACOs implemented a broad spectrum of multi-component inter- 
ventions designed to increase CRC screening. The most common 
interventions focused on reducing structural barriers (n = 12 
ACOs), delivering provider assessment and feedback (n = 11), and 
providing patient reminders (n = 7). ACOs developed their pro- 
cesses and infrastructure for working with clinics over time. Facil- 
itators of successful collaboration included a history of and com- 
mitment to collaboration (partnership); the ability to provide ac- 
curate data to prioritize action and monitor improvement (perform- 
ance data), and supporting clinics’ reflective learning through fa- 
cilitation, learning collaboratives; and support of ACO as well as 
clinic-based staffing (quality improvement infrastructure). Two 
unintended consequences of ACO–clinic partnership emerged: po- 
tential exclusion of smaller clinics and metric focus and fatigue. 
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Summary 

What is already known on this topic? 

Partnering across organizational boundaries is critical to accountable care 
organization (ACO) success. 

What is added by this report? 

We explored how Oregon’s Medicaid ACOs are working with primary care 
clinics to improve the colorectal cancer (CRC) screening performance met- 
ric. We identified partnership, performance data, and quality improvement 
infrastructure as critical dimensions when ACOs and primary care clinics 
work to implement interventions to improve CRC screening. Unintended 
consequences included the potential exclusion of smaller clinics and met- 
ric focus and fatigue. 
What are the implications for public health practice? 

Practitioners looking to build cross-sector ACO–clinic partnerships to in- 
crease CRC screening or address other performance metrics should con- 
sider these 3 key collaborative factors and 2 unintended consequences. 
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Conclusion 
Our findings identified partnership, performance data, and quality 
improvement infrastructure as critical dimensions when Medicaid 
ACOs work with primary care to improve CRC screening. Find- 
ings may extend to other metric targets. 

Introduction 
Federal and state policies in the United States are increasingly 
moving away from pay for performance and toward reimburse- 
ment models that support the triple-aim objectives of improved 
quality and experience of care for populations while controlling 
costs (1). The Affordable Care Act, which was passed in March 
2010, has many provisions that encourage achievement of the 
triple aim through expanded access to preventive care services, in- 
cluding encouraging cross-sector collaborations for care delivery 
through accountable care organizations (ACOs). ACOs are ac- 
countable for the quality and total costs of care for a defined popu- 
lation. 

ACOs began in Medicare as a way to deliver high-quality, co- 
ordinated care; states have also expanded this model to Medicaid 
(2,3). Increased coordination and accountability in ACOs may lead 
to wiser spending and improved quality of care by delivering the 
right care to the right patient at the right time. In such cases, shared 
savings may be distributed across partner agencies (2). However, 
early research suggests there is considerable variation in 
partnership structures, decision making, and reimbursement mod- 
els for ACOs (4,5). Moreover, the interventions that ACOs pursue 
and how they implement them may vary drastically and have im- 
plications for program effectiveness. Research suggests that ACO 
success will hinge on the ability of health care organizations to 
successfully partner across boundaries (6). 

One quality indicator across many ACO and payer initiatives is 
colorectal cancer (CRC) screening (7,8). CRC is the second lead- 
ing cause of cancer deaths in the United States, causing over 
50,000 deaths annually (9). Guideline-concordant screening using 
endoscopic or fecal testing options can reduce CRC morbidity and 
mortality rates and is cost-effective (10,11). However, little re- 
search explores what interventions ACOs implement to increase 
CRC screening or how they work with primary care clinics. 

Therefore, we sought to understand how ACOs work with primary 
care clinics to improve CRC screening. We focused on Oregon be- 
cause of the opportunity to analyze 16 Medicaid ACOs (called co- 
ordinated care organizations or “CCOs”) to understand 1) which 
types of interventions CCOs are using to improve CRC screening 
rates and 2) how CCOs work with primary care clinics to imple- 

ment the target interventions. Our study was designed to be hypo- 
thesis generating and to suggest promising practices to facilitate 
effective ACO–clinic partnerships to achieve performance bench- 
marks for CRC screening. 

Methods 
In 2011 the Oregon legislature passed House Bill 3650, authoriz- 
ing the formation of CCOs. By statute, CCOs are governed by a 
partnership between those taking financial risk, professionals in 
the local health system (eg, doctors, hospitals), and community 
members; no CCO directly owns primary care clinics (12). CRC 
screening has been a CCO quality incentive metric since program 
inception, with annual reporting initiated in 2013. 

We conducted a cross-case comparative study of CCOs in Oregon 
by using public performance data, transcripts from key informant 
interviews, and field notes from technical assistance consultations 
with CCO leadership. Our study was conducted in 2016, four 
years after CCO formation began. The institutional review board  
at Oregon Health and Science University approved this study (no. 
11454). 

Data collection and participant sampling 
 

 

First, we collected publicly reported data about CCO characterist- 
ics and CRC screening performance in early 2016; we added 2016 
CRC screening rates when they became available in 2017. Second, 
2 members of the study team (M.M.D., R.P.) conducted CRC 
technical assistance consultation meetings with CCO leadership 
and quality improvement teams during June and July of 2016. Fi- 
nally, one member of the study team (M.M.D.) conducted key in- 
formant interviews with a purposive sample of stakeholders from 
CCOs, primary care clinics, and the state from February 2016 
through August 2016. Interviews followed a semistructured guide 
designed to clarify our understanding of how CCOs worked with 
clinics to address the CRC incentive metric. Interviews lasted ap- 
proximately 60 minutes (range, 31–118 min) and were audio re- 
corded and professionally transcribed. 

Data management and analysis 
 

 

Interview transcripts were checked for accuracy, and data were de- 
identified and analyzed using Atlas.ti version 7.0 (Atlas.ti Scientif- 
ic Software). We found that existing conceptual frameworks and 
models did not account for the developmental nature of ACO and 
clinic partnerships over time (13). Therefore, we analyzed our data 
inductively to allow key themes to emerge naturally from the data. 

We collected and analyzed data concurrently until saturation was 
reached (14). We used an iterative approach informed by Crabtree 
and  Miller’s 5-stage immersion-crystallization  analysis process 
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(15). First, 2 authors (M.M.D., R.P.) reviewed transcripts and 
coded key segments of text with descriptive names (eg, partner- 
ship development, intervention targets) using a group process. 
Second, we reviewed data from a single CCO to understand how 
the organization was approaching CRC screening improvement 
and how they engaged primary care clinics and other stakeholders 
in this work. In a third cycle, 3 authors (M.M.D., R.P., R.G.) con- 
ducted a cross-case comparative analysis to identify patterns in 
CCO–clinic partnerships and associated performance on the CRC 
screening metric. We refined emerging themes with the larger 
study team and shared preliminary findings with OHA staff as a 
form of member checking (16). Use of reflexivity, multiple re- 
viewers, data saturation, and an audit trail are associated with rig- 
or in qualitative research methods (14,17). 

Results 
In 2015 the 16 CCOs ranged in size from 11,347 to 228,263 Medi- 
caid enrollees and had an average CRC screening rate of 46.4% 
(Table 1). Qualitative data were gathered from 14 CCOs (88% re- 
sponse rate). Thirty-eight informants representing 10 CCOs parti- 
cipated in technical assistance consultations; 26 stakeholders rep- 
resenting 12 CCOs participated in key informant interviews. Inter- 
view participants represented CCO leadership (n = 16), primary 
care clinics (n = 6), and the state (n = 4). 

Participating CCOs were actively implementing multiple interven- 
tion strategies, including those to increase community demand, in- 
crease community access, and increase provider delivery of CRC 
(Table 2). The most common intervention strategies were redu- 
cing structural barriers (85.7%, n = 12), delivering provider as- 
sessment and feedback (78.6%, n = 11), and offering patient re- 
minders (50.0%, n = 7). All 14 CCOs implemented intervention 
strategies with sufficient evidence of effectiveness according to 
the Community Guide (www.thecommunityguide.org); more than 
half (n = 8) were also implementing interventions with insuffi- 
cient evidence. 

CCOs addressed 3 key areas when working with primary care 
clinics to improve CRC screening: 1) establishing relationships 
and building partnerships, 2) producing and sharing performance 
data, and 3) developing a process and infrastructure to support 
quality improvement (Figure). Illustrative quotes detailing these 
themes are in Table 3. 

Figure. Three key collaborative factors when Medicaid accountable care 
organizations work with primary care clinics to achieve performance metrics 
for CRC screening. Abbreviations: CRC, colorectal cancer; CCO, coordinated 
care organization. 

Establishing relationships and building partnerships 

Relationships played an important role in shaping how CCOs in- 
teracted with primary care clinics in their service region and in 
their ability to make improvements. Relationship quality could fa- 
cilitate as well as impede the selection and implementation of in- 
terventions to increase CRC screening. 

Prior history between CCO leadership and primary care stakehold- 
ers, physical proximity of the CCO’s infrastructure, and joint lead- 
ership roles in the CCO and regional clinics shaped the tenor of 
these relationships. One stakeholder noted, “We really just try to 
build the bond and leverage our existing relationships. We had 
an advantage to be able to walk into the clinics and have a pretty 
long history of trust” (Participant 18). In contrast, CCOs that built 
on less-developed partnerships, strained relationships, or those that 
lacked a physical presence in the community faced challenges in 
raising local awareness and building trust. 

CCOs developed or built on their relationships and partnerships 
with primary care clinics over time in 4 key ways. First, they had 
primary care providers and clinic leadership serve on the CCO 
board or on various subcommittees. Second, they hired local staff 
to provide ongoing support and to facilitate change in the primary 
care clinics. Third, CCO staff spent time listening, building trust, 
and aligning CCO initiatives with health system–level and clinic- 
level priorities and needs. Finally, CCOs created or expanded per- 
manent physical space to house their staff in the local communit- 
ies served. 

Producing and sharing performance data 

Performance data provided a starting point to prioritize and direct 
improvement activities for the CCOs and their contracted primary 
care clinics. CCOs used CRC screening data to inform targeted 
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clinic outreach; motivate improvement at the clinic, provider, and 
team levels; and monitor progress toward performance goals. A 
first step was to obtain and share accurate performance data with 
clinics. One CCO medical director commented, “I think everyone 
assumes they’re doing a good job, until we can present them with 
credible evidence otherwise” (Participant 14). Some CCOs with- 
held incentive metric resources in early years to “put a system to- 
gether to provide data to our partners so that they could do that im- 
provement work on accurate, reliable data” (Participant 25). 

CCO leadership anticipated that routinely sharing performance 
data and gap lists for CRC screening would enable clinics to 
“scrub their schedules as people are coming in or be reaching out 
to patients [using a population management approach]” (Parti- 
cipant 16). Over time, CCOs learned to be more strategic in how 
they distributed the gap lists for CRC screening — in terms of who 
at the clinic received them and how the data were presented 

Facilitators described asking, “What does it take for this clinic to 
implement this?” (Participant 4), then building a tailored improve- 
ment approach that attended to clinic needs (eg, addressing leader- 
ship, understanding and using data, improving team functioning). 
Improvement facilitators often began by educating providers on 
the quality metrics then helping clinics refine clinical workflows  
or implement strategies to improve service delivery frequency. 

Some CCOs also led regional learning collaboratives and funded 
clinic-based quality improvement staff. Learning collaboratives al- 
lowed quality improvement leads and staff from regional clinics to 
gather and share best practices, troubleshoot workflows, and plan 
their own initiatives. Clinic-based quality improvement staff 
helped lead clinic change or were panel managers who performed 
key tasks to support improvement efforts for CRC screening and 
other incentive metrics. 
Promising practices 

and/or accessed — and they created processes to increase data  ac-    
curacy by enabling clinics to amend CCO claims data with histor- 
ical screening recorders. Low-quality, inaccurate data were poorly 
received by clinic partners. One clinic member said, “We would 
get reams of paper, and about the fourth or fifth page in when 
three-quarters [of the patients] . . . weren't assigned to us we saw 
them as un-useful and put them aside” (Participant 8). 

CCOs that had good standing relationships with clinics and the 
ability to generate metric data could also promote friendly, pro- 
ductive competition with transparent reporting of metric perform- 
ance data, as illustrated in the following quote: 

 
[Routine sharing of identified performance data] has generated 
competition, transparency, and a spirit of collaboration. Clinics can 
look at each other and say, “Boy, you're doing great. Tell me what 
your secret is and let's figure this out together, and will you help  
us? What did you do to get from here to here?” (Participant 12) 

 
However, clinics varied in their ability to respond to performance 
data. Some clinics distributed performance data to panel managers 
who would then reach out to patients. Without dedicated staff to 
process or act on the CCO reports, the data languished at a clinic. 

Developing a process and infrastructure to support 
quality improvement 

 
 

Relationships and data allowed CCOs to partner with clinics and 
health system leadership to focus on quality improvement initiat- 
ives at the clinic level. CCO-funded regionally based improve- 
ment staff focused on building relationships and supporting clin- 
ics as they worked to achieve the incentive metrics, including 
CRC screening. One CCO improvement facilitator described how 
the metrics were straightforward to understand, but the approach  
to achieve these metrics at each clinic required targeted support. 

Despite heterogeneity in interventions implemented across CCOs, 
certain patterns stood out as promising in relation to CCO–clinic 
partnerships to improve CRC screening. Stakeholders noted how 
certain CCOs leveraged their relationships with partner clinics or 
funded staff to help implement changes in care delivery needed to 
achieve CRC screening metric benchmarks. The ability to provide 
accurate data to prioritize action and improvement monitoring was 
also critical. However, clinics also needed a process for acting on 
this information. Although some clinics had robust quality im- 
provement infrastructure, others needed resources and training to 
be able to review data, select interventions, and implement 
changes. In contrast, some CCOs with lower levels of clinic en- 
gagement and data reporting or sharing capacity implemented 
CRC initiatives that circumvented clinics (eg, offering fecal tests 
for CRC screening directly to Medicaid enrollees). Although 
CCO-led interventions could increase CRC screening rates, in- 
formants indicated that this approach contributed to over-screen- 
ing by duplicating clinic-level workflows, raised concerns about 
legal ramifications in relation to patient follow-up on abnormal 
results, and reduced the willingness of clinics and health systems 
to collaborate. 

Unintended consequences 
 

 

Collaboration between CCOs and clinics suggested 2 emerging 
and unintended consequences: 1) prioritizing larger clinics and ex- 
cluding smaller clinics and 2) metric focus and fatigue. The abil- 
ity to generate high-quality data and the need to build relation- 
ships and quality improvement infrastructure led many CCOs to 
focus their attention and resources on larger clinics. Stakeholders 
expressed concern that some of the smaller clinics — which may 
have more limited quality improvement capacity to begin with and 
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are often found in rural areas where screening disparities exist — 
were not given data reports from the CCO or support with im- 
provement. One stakeholder commented, “Sadly, I think if you 
look at the large clinics that are doing well . . . we consider[ed] 
that a win and we move[d] on. I would hate for someone to not be 
screened [for CRC] just because of the clinic they chose” (parti- 
cipant 22). 

A second unintended consequence was a focus on the CCO met- 
rics to the exclusion of other factors associated with quality of care 
and feelings of metric fatigue. Stakeholders commented on the 
number of metrics that clinics are responsible for, the burden of 
capturing and reporting data, and the pressure for continual im- 
provement. “People are just exhausted. They come to the end of a 
metric year and . . . it's like fighting with every ounce of energy 
you have to make sure that you’ve got enough people under your 
belt to hit a particular metric” (participant 12). 

Discussion 
Our study explored how Medicaid ACOs (CCOs in Oregon) work 
with primary care clinics to improve CRC screening. CCOs ad- 
dressed 3 key collaborative factors: establishing relationships and 
building partnerships, producing and sharing performance data, 
and developing quality improvement processes and infrastructure. 
All CCOs were implementing multi-component interventions, 
some with sufficient evidence and others with insufficient evid- 
ence of effectiveness. Access to and knowledge of the perform- 
ance metrics and an expectation that clinics would take action to 
increase CRC screening improvement was necessary but not suffi- 
cient. Robust relationships, high-quality actionable data, and help- 
ing clinics fund and figure out how to make improvements are 
promising practices associated with enhanced CCO–clinic collab- 
oration to increase CRC screening. 

Two unintended consequences emerged in our exploration of 
CCO–clinic partnerships that warrant additional attention. First, 
neglect or exclusion of smaller clinics may increase CRC screen- 
ing disparities, and smaller clinics may experience more barriers to 
implementing change (18–20). Including smaller clinics is critical 
in supporting improved care, given that 78% of patients in the 
United States still receive care in clinics with 10 or fewer physi- 
cians (21). Second, metric focus and fatigue suggests the need to 
attend proactively to provider and staff burnout, to support team- 
based care models, and to stay cognizant of what “gets missed” as 
ACOs and CCOs focus on quality metrics at the potential expense 
of quality (22). 

Our study contributes to a growing body of literature on effective 
practices for ACOs and to the broader literature on cross-sector 
partnerships and multi-level interventions using CRC as a case 

study. Findings encourage use of participatory approaches that at- 
tend to local context and needs (23,24) and support improvement 
as a dynamic process within a complex system using a “best pro- 
cesses” orientation (25). 

Two areas warrant additional consideration. First, our findings 
highlight the opportunities and challenges of building cross-sector 
partnerships to implement interventions that increase CRC screen- 
ing. Stakeholders described the importance of building trusting re- 
lationships and basic infrastructure as part of efforts to implement 
evidence-based interventions in routine care. Although ACOs may 
want to focus on specific interventions first, building basic im- 
provement capacity can lay the foundation for successful imple- 
mentation later. Second, although selecting an evidence-based in- 
tervention is a key component of improvement practice, determin- 
ing how to support implementation is a critical determinant of in- 
tervention success. Facilitation — or providing support to aid im- 
plementation — is increasingly recognized as a critical factor of 
implementation success (26,27). Facilitators may engage key part- 
ners to implement needed change, to create a safe space for data 
sharing and reflection on improvement targets, and to optimize in- 
tervention delivery and understanding over time (28,29). Finally, 
our study findings suggest that in certain cases ACOs may also 
need to provide internal staffing support to enable clinics to imple- 
ment interventions to achieve performance benchmarks. Even if 
well-intentioned, providing technical support without considering 
how to resource or to reward clinics and staff for making change 
may be poorly received and lack anticipated impact (30). 

Our study has limitations. First, our data were cross-sectional. Al- 
though stakeholders described how CCOs were evolving their 
strategies over time, we were not able to evaluate these changes in 
detail or to definitively identify successful and unsuccessful inter- 
vention or implementation strategies. Future studies would benefit 
from assessing changes in CCO approaches over time, and their 
association with performance metrics. Also, we focused on how 
CCOs worked with primary care clinics on one metric, CRC 
screening. It is possible that different metrics may require other 
strategies to address. Regardless, our findings are likely generaliz- 
able to other preventive screenings. 

Partnerships are perceived as critical to ACO success. We found 
that Oregon Medicaid ACOs engaged with primary care clinics to 
improve CRC screening by implementing multi-component inter- 
ventions (eg, reducing structural barriers, delivering provider as- 
sessment and feedback, providing patient reminders). Facilitators 
of successful collaboration included a history of and a commit- 
ment to collaboration, the ability to provide accurate data to prior- 
itize action and monitor improvement, and supporting clinics’ re- 
flective learning through facilitation, learning collaboratives, and 
support of clinic-based staff. Perceived exclusion of smaller clin- 

 
 

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services, 
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. 

 

www.cdc.gov/pcd/issues/2019/18_0395.htm • Centers for Disease Control and Prevention 5 

http://www.cdc.gov/pcd/issues/2019/18_0395.htm


PREVENTING CHRONIC DISEASE 
PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY 

VOLUME 16, E107 

AUGUST 2019 

 

 

 

ics and metric focus and fatigue emerged as unintended con- 
sequences of these improvement efforts and warrant additional at- 
tention. ACO–clinic partnerships must go beyond simply sharing 
what is needed for improvement to helping clinics figure out how 
to make improvements, which may include resourcing external 
and internal infrastructure. Our findings can inform ACOs how to 
effectively partner with primary care clinics to improve CRC 
screening and may extend to other performance metrics. 
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Tables 
 

Table 1. Characteristics of Oregon’s Medicaid Accountable Care Organizations,a Public Data 2015 
 

 
 

Organization Name 

 
 

Structure 

 
 

Nonprofit 
Status 

 
 

Number of 
Enrollees 

Enrollee composition 

 
% White 

 
% Hispanic 

% African 
American 

% With a 
Disability 

AllCare Health Plan Corporation No 48,790 71.7 10.5 0.9 6.5 

Cascade Health Alliance LLC No 16,439 65.7 15.2 1.4 8.0 

Columbia Pacific LLC Yes 24,975 72.7 9.6 0.7 6.3 

Eastern Oregon LLC No 47,651 58.7 24.2 0.8 6.3 

FamilyCare Corporation Yes 123,084 51.1 15.9 5.7 2.8 

Health Share of Oregon Corporation Yes 228,263 49.9 18.0 7.8 8.5 

Intercommunity Health Network Corporation Yes 54,679 69.4 10.7 0.8 7.8 

Jackson Care Connect LLC Yes 29,157 64.5 15.8 0.9 6.1 

PacificSource–Central Oregon Corporation Yes 51,973 70.6 12.2 0.6 5.5 

PacificSource–Gorge Corporation Yes 12,833 52.3 33.3 0.6 4.8 

PrimaryHealth of Josephine County LLC Yes 11,347 73.9 7.9 0.6 6.7 

Trilliumb Corporation No 90,564 70.1 9.8 1.8 8.3 

Umpqua Health Allianceb LLC No 26,203 79.4 6.2 0.5 8.6 

Western Oregon Advanced Health LLC No 20,048 77.3 7.4 0.6 9.9 

Willamette Valley Community Health LLC No 98,112 51.5 28.5 1.4 6.6 

Yamhill Community Care Corporation Yes 22,466 62.4 20.7 0.7 4.0 

Abbreviation: LLC, limited liability corporation. 
a Also known as coordinated care organizations (CCOs). 
b Not included in subsequent analyses due to lack of qualitative data. Of the 16 CCOs, 14 participated in either the CCO technical assistance consultation or key in- 
formant interviews or both. 
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Table 2. Interventions Being Implemented by Oregon CCOs, Reported in 2016 (N = 14)a 

 

 
 
 
 

CCO IDb 

 
 

Increase Community Demand 

Increase 
Community 

Accessd 

 
 

Increase Provider Delivery 

 
 

CRC Screening Rate 

 
Patient  c 

Reminders 

 
 

Patient 
Incentives 

 
Small 

Mediac 

 
 

Mass 
Media 

 
One-on-One 
Educationc 

 
Reducing 
Structural 
Barriersc 

Provider 
Assessment 

and    c 
Feedback 

 
Provider 

Reminderc 
and Recall 

 
 

Provider 
Incentives 

 
 

2014 

 
 

2015 

 
 

2016 

A X  X   X X X  53.3 51.7 52.8 

B X     X    47.4 48.8 52.6 

C  X    X X   47.0 47.8 48.5 

E       X X  46.7 47.3 51.1 

F      X X  X 48.4 49.9 55.0 

G      X X  X 46.7 49.4 49.9 

H  X X   X X   54.0 43.8 51.8 

I X  X  X X X  X 35.3 36.0 40.9 

J X X   X  X X X 29.7 38.7 43.1 

K X    X X X X  31.6 46.6 47.9 

M      X X X  53.5 49.0 50.6 

N    X  X    51.8 49.1 54.5 

O X  X   X  X  52.1 47.7 47.4 

P X  X X  X X   40.5 44.3 53.5 

Abbreviations: CCO, coordinated care organization; CRC, colorectal cancer; ID, identification. 
a The interventions identified are provided by and defined from the Community Guide (www.communityguide.org). 
b Qualitative data was not available for CCOs D or L. 
c Intervention with sufficient evidence of effectiveness. 
d Reducing patient out-of-pocket costs (an intervention with insufficient evidence of effectiveness) does not appear in the table because it did not emerge as an in- 
tervention being implemented by any CCO. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services, 
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. 

 

www.cdc.gov/pcd/issues/2019/18_0395.htm • Centers for Disease Control and Prevention 9 

http://www.cdc.gov/pcd/issues/2019/18_0395.htm
http://www.communityguide.org


PREVENTING CHRONIC DISEASE 
PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY 

VOLUME 16, E107 

AUGUST 2019 

 

 

 
Table 3. Illustrative Quotes for Key Themes and Unintended Consequences 

 

Theme Illustrative Quotes 

Key factors in CCO–clinic collaborations 
 
 

Establishing relationships and 
building partnerships 

[CCO Name] is cited as a real pioneer in this work. ...... They have had such incredible community investment from the very 
beginning. It's not like they have to talk their partners into doing something or engaging in work around the metrics . . . 
because the partners were there from the beginning and were part of the founding governing board. (P12) 

We were really close with some clinics, and they trusted us. And some clinics, we didn’t have as close a relationship. So we 
had to figure that out in the strategy. [Now our relationships are] pretty close ....... partially because there’s a lot of need and 
they realize that we want to help. We don’t have some crazy ulterior motive. Our motive is the same as theirs. We want 
access for patients and quality care. (P7) 

 
 
 
Producing and sharing performance 
data 

We’ve gotten more sophisticated about [our process of sharing performance data]. ....... We identified somebody at the clinic 
that’s our contact. It may be administration or care management, it’s not necessarily going to be the primary care provider 
anymore. (P10) 

This CCO puts [performance data] in front of all of the providers on a regular basis. This is how you’re doing, this is how the 
clinic next to you is doing, this is how the clinic down the street is doing. I would have thought that would have been very 
risky, but ...... [it] has generated competition and it's generated transparency and it’s generated a spirit of collaboration 
because clinics can look at each other and say, “Boy, you’re doing great. Tell me what your secret is and let’s figure this out 
together, and will you help us? What did you do to get from here to here?” (P12) 

 
 
 
 
 
Developing a process and 
infrastructure to support quality 
improvement 

[We consider] each clinic and say, “For this clinic, what is it for them?” They’ve already got strong leadership, so maybe for 
them it’s that their data system makes it really difficult for them to track this metric. ....... We try to personalize our knowledge 
of each clinic to ensure that when we take something that seems straightforward, like they just need to improve the 
numerator hits for this process and it seems straightforward because you should just send out kits and they should get sent 
back but there’s always more beneath the surface. And typically what’s underneath it is some kind of system support that is 
not in place. (P4) 

 
Our first step is usually to educate the providers and their staff on what the quality measures are, how they are tracked, what 
kind of data are OHA looking for and what documentation do they need and the clinical record to back up that information . . . 
and then looking at what kind of clinical workflows or other strategies we can suggest to them or help them with that would 
improve the actual frequency in which services are occurring. (P16) 

It’s those kinds of hard stories that the clinics aren’t afraid to share [at the learning collaboratives] once we’ve developed 
trust ...... where they feel comfortable sharing their failures with each other, so you’re not [going] down the street reinventing 
the same crooked wheel. (P3) 

Unintended consequences 

Engaging larger clinics, exclusion of 
smaller clinics 

I feel for [these small clinics], because I think they're at a disadvantage in that larger clinics have built-in infrastructure of IT 
people, of performance improvement people, 3-tier leadership. ...... In some clinics, the office manager is the billing manager, 
is the front desk manager, is everything. I worry about those clinics and I wonder how they are doing. I don’t know if that falls 
on the CCO to provide that sort of infrastructure. Maybe it does. I just worry that they're being overlooked. (P22) 

We have really good reporting. ...... We have gap lists that we can produce by clinic, by provider, by measure. We know who’s 
got the most members for that measure, who’s contributing the most to the numerator and to the denominator so that we 
know where to target. Usually you would just go, “Oh, let’s let everybody know that we don’t, or everybody has to have them.” 
Well, now we go, “Okay, if we approach this one clinic, we can get everything we need to make the measure.” ....... We’re just 
being very strategic about that. (P10) 

 
 
 
 

Metric focus and fatigue 

For good or for bad, I think the metrics are really driving a lot of the effort now, and if there’s any bandwidth leftover after 
you’ve hit the metrics, then they focus on those things that don’t necessarily impact the check at the end of the year. . . . 
Somebody said just a couple of weeks ago, “I thought this would get easier. I thought it would calm down. I thought it would 
become more routine functioning, and it isn’t.” It is intense work, and it has been from the beginning. (P12) 

That’s probably the biggest thing that hit the clinics with new metrics, which is one more thing. “We just are barely getting this 
other thing working, and now you want us to do one more, you want us to do 2 more, and 3 more things,” and that’s the hard 
part. (P15) 

There's just too many [metrics], and the administrative burden of capturing the data for many of them ....... is too much. So it 
deters from true quality, and it deters from CCOs being able to focus on things that aren't quality metrics that could improve 
quality even more because quality isn’t just about quality metrics. (P7) 

Abbreviations: CCO, coordinated care organization; IT, information technology; OHA, Oregon Health Authority; P, participant. 
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Abstract 

Introduction 
Little is known regarding the impact of produce prescriptions 
within the context of hypertension visits at safety net clinics. We 
evaluated intervention effectiveness on patient usage of farmers 
markets and dietary change related to fruit and vegetable con- 
sumption. 

 
Methods 
Health Improvement Partnership — Cuyahoga worked with 3 clin- 
ics to integrate, implement, and evaluated a produce prescription 
for hypertension (PRxHTN) program. PRxHTN involves 3 
monthly, nonphysician provider visits, comprising blood pressure 
measurement, nutrition counseling, and four $10 farmers market 
produce vouchers, for hypertensive adult patients screening posit- 
ive for food insecurity. Dietary measures were collected at visits 1 
and 3. Voucher use was tracked via farmers market redemption 
logs. 

 
Results 
Of the 224 participants from 3 clinics, most were middle-aged 
(mean age, 62 y), female (72%), and African American (97%) and 
had a high school education or less (62%). Eighty-six percent vis- 
ited a farmers market to use their produce vouchers, with one-third 
reporting it was their first farmers market visit ever. Median num- 
ber of farmers market visits was 2 (range: 0–6), and median num- 
ber of vouchers redeemed was 8 (range: 0–12). Among the sub- 
sample with follow-up survey data (n = 137), significant improve- 

ment in fruit and vegetable consumption was observed as well as a 
decline in fast food consumption. 

 
Conclusion 
PRxHTN participants visited at least 1 farmers market, reported 
increases in provider communication related to diet, and exhibited 
significant changes in dietary behavior. PRxHTN can serve as a 
strong model for linking safety net clinics with farmers markets to 
promote community resource use and improve fruit and vegetable 
consumption among food-insecure patients with hypertension. 

Introduction 
Eating a diet rich in fruit and vegetables lowers risk of mortality 
from cardiovascular diseases (1). In 2015, 12% of adults in the 
United States met recommendations for eating fruit and 9% of 
adults met recommendations for eating vegetables (2). These 
trends are much worse among those of lower socioeconomic status 
(2). 

Farmers markets are a strategy to improve fruit and vegetable con- 
sumption (3), and exposure to farmers markets increases fruit and 
vegetable consumption among low-income populations (4). 
However, purchasing more costly produce instead of inexpensive 
processed foods remains a challenge for those at economic disad- 
vantage. By one estimate, low-income households would have to 
allocate 43% to 70% of their budget to meet dietary guidelines for 
fruit and vegetable intake compared with 15% to 18% of the 
budget of average households (5). Despite reliance on the Supple- 
mental Nutrition Assistance Program (SNAP) and other food as- 
sistance programs, access to fresh, nutrient-rich foods remains a 
challenge for low-income households (6,7). 

Produce prescription partnerships that engage public health, health 
care clinics, and farmers markets are one approach gaining mo- 
mentum to improve fruit and vegetable intake (8–13). A “prescrip- 
tion” refers patients to community resources providing fruit and 
vegetable access. These community-linked, health care provider–
assisted models serve as powerful tools for motivating 
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behavior change (14) and increasing fruit and vegetable consump- 
tion among low-income persons (10,12). 

Among underserved populations with chronic conditions exacer- 
bated by poor diet, little evidence exists on the impact of these in- 
terventions. Although decreases in glycated hemoglobin A1c were 
observed among people with diabetes, participants’ weight and 
blood pressure remained unchanged, and redemption and dietary 
behaviors were not examined (12). Others have demonstrated re- 
duction in body mass index among low-income urban patients 
with chronic disease in a case–control design; however, it is un- 
clear what effect the program had on intermediate outcomes such 
as fruit and vegetable consumption (13). We sought to evaluate the 
effect of a brief clinical produce prescription intervention for food- 
insecure patients with hypertension on program participation, nu- 
trition counseling, fruit and vegetable voucher redemption, and di- 
etary behavior change. 

Methods 
Study design and implementation 

 
 

We conducted a comprehensive evaluation of a produce prescrip- 
tion program for patients with hypertension (PRxHTN). PRxHTN 
represents a clinical–community linkage intervention aiming to in- 
crease fruit and vegetable consumption among safety net clinic pa- 
tients with hypertension who are at risk for food insecurity by 
providing incentives to use local farmers markets via produce pre- 
scription vouchers. 

PRxHTN was implemented by partners of a countywide health 
collaborative, Health Improvement Partnership — Cuyahoga (HIP-
Cuyahoga; hipcuyahoga.org), in response to a Centers for Disease 
Control and Prevention (CDC) grant that used mechan- isms to 
manage hypertension at both an individual and a clinic population 
level. Details on the partnerships, planning process, and overall 
framework for program implementation at clinical sites are 
reported elsewhere (11). The MetroHealth Medical Sys- tem 
Institutional Review Board approved the study. 

Sites, population, and intervention 
 

 

Three safety net clinics from 3 separate health systems were re- 
cruited to offer PRxHTN in spring 2015. Sites were selected based 
on their location and their focus on delivering primary care to un- 
derserved populations. Seven nonphysician health care providers 
from the clinics (2 to 3 per site) were trained in program delivery. 
Twenty farmers markets agreed to participate in PRxHTN by ac- 
cepting vouchers and logging redemptions. Details on trainings for 
providers and farmers market managers are provided elsewhere 
(11). 

PRxHTN was modeled after a program serving low-income preg- 
nant women with young children (PRxMoms) (10). PRxMoms en- 
gaged prenatal programs in providing nutrition education, re- 
sources, and up to 4 months of farmers market produce vouchers 
to low-income pregnant women. The program was informed by 
the theory of implementation intentions and repeated behaviors, 
which stresses the importance of developing plans that address the 
when, where, and how of achieving a decided goal (15). In re- 
sponse to our CDC funding opportunity, key components of PRx- 
Moms were translated into a chronic disease care model and adap- 
ted for an underserved adult population with diagnosed hyperten- 
sion. 

By using a brief screening tool, providers identified patients based 
on age (adults 18 or older), hypertension diagnosis, and screening 
positive on a validated 2-item screener for food insecurity (16), 
yielding a convenience sample drawn from patients scheduled for 
appointments during the recruitment period. PRxHTN was offered 
to align with an evidence-based best practice for hypertension 
management implemented at the clinics (17). Each PRxHTN visit 
(3 total; 1 per month) involved a blood pressure measurement, tar- 
geted nutrition counselling, and providing four $10 vouchers to 
purchase fresh produce only at farmers markets. To support parti- 
cipants’ shopping habits, they had the flexibility of redeeming 
vouchers all at once or over time at any participating farmers mar- 
ket. Participants set goals around increasing fruit and vegetable 
consumption and identified motivations for changing behavior at 
each visit. Providers reviewed the following educational materials 
with the participants: 1) location card for 20 farmers markets ac- 
cepting PRxHTN vouchers; 2) Community Food Guide, provid- 
ing guidance on low-cost healthy meal plans, fresh food storage 
tips, and seasonal Ohio fruit and vegetables (18); and 3) adapted 
handouts on Dietary Approaches to Stop Hypertension, the DASH 
diet (19). Recruitment occurred from June through September 
2015 and the program was conducted between July and December 
2015 to align with the farmers market season; goal enrollment was 
75 patients per site based on available resources for farmers mar- 
ket vouchers. 

Data collection 
 

 

Data were collected from 2 sources: patients and farmers markets. 
Patients completed an intake survey during visit 1 and a postpro- 
gram survey at visit 3. During each visit, participants received a 
produce prescription, which documented each patient’s reasons for 
the prescription and their dietary behavior goals. All data collec- 
tion instruments were coded with a unique identification number, 
which was recorded in the electronic health record. This identifica- 
tion number was used on the PRxHTN vouchers so that data could 
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be linked for analysis. Vouchers received by farmers markets were 
considered redeemed, and the number of redeemed vouchers was 
recorded for each participant. 
Measures 

Participants’ fruit and vegetable consumption was assessed using 
the Fruit and Vegetable Checklist (20). This validated tool in- 
cludes 7 items, facilitating computation of daily servings of fruit 
and daily servings of vegetables individually. We assessed fast 

   food consumption by asking how many days of the past week the 
At intake, participants were asked to report sex, age in years, ra- 
cial/ethnic identity, highest level of education, number of adults 
and children in the home, number of years since hypertension dia- 
gnosis, and whether they were currently receiving SNAP benefits. 

At postprogram (visit 3), participants assessed impact of the pro- 
gram, including increased visits to farmers markets, trying a new 
farmers market, greater importance of fruit and vegetable con- 
sumption, intention to shop at farmers markets in the future, and 
trying new fruit and vegetables. 

When completing the prescription voucher with the provider, par- 
ticipants’ goals and reasons to use the prescription included the 
following: increase fruit and vegetable servings; shop more fre- 
quently for fruit and vegetables; visit farmers markets more fre- 
quently; add fruit and vegetables to meals and snacks; try new 
fruit and vegetables; improve hypertension; lead a healthier life- 
style; have a healthy family; find a new place (farmers market) to 
buy fruit and vegetables; and reduce risk of chronic disease. Parti- 
cipants could choose more than 1 reason or goal; responses were 
coded as selected (1) or not selected (0). 

At intake, participants were asked about perceived barriers to eat- 
ing fruit and vegetables, general perceptions of farmers markets, 
and their current food shopping habits. Barriers were coded as yes/ 
present or no. Farmers market perceptions were coded on a 5-point 
Likert scale (strongly agree to strongly disagree) and included 
items such as “Quality of fruit and vegetables at farmers markets  
is as good or better than the grocery store.” Responses were re- 
coded to reflect agreement (agree or strongly agree) for each item. 
For shopping behaviors, participants were asked (yes/no) if they 
had ever shopped at a farmers market, the types of food stores they 
had shopped at in the last month, and if they use an electronic be- 
nefits transfer card or food stamps. Household responsibility for 
food shopping and meal preparing was also assessed by using a 5- 
point Likert scale (none to all). 

Two items assessed patient–provider communication around diet 
on both the intake and postprogram survey; responses ranged from 
never to always. 

Fruit and vegetable voucher redemption data were collected from 
each farmers market showing farmers market name, date of the re- 
demption, and dollar amount redeemed. 

participant had eaten fast food, with responses ranging from 0 to 7. 

Analyses 
 

 

Participant demographic characteristics, goals, perceptions, and 
food-related shopping behaviors were examined by using descript- 
ive statistics. Bivariate analyses compared completers (ie, those 
with a visit 3/postprogram survey) and noncompleters (ie, those 
without) by using χ2 tests. Change in self-reported nutrition coun- 
seling frequency was assessed by using nonparametric tests. PRx- 
HTN voucher use at farmers markets was calculated at the parti- 
cipant level and aggregate level. Changes in fruit and vegetable 
and fast food consumption were evaluated using paired t tests. Sig- 
nificance was set at P < .05 for all analyses; final analyses using 
SPSS v.24 (IBM, Inc) were conducted in 2018. 

Results 
Overall, 266 patients were screened and 224 enrolled in PRxHTN 
from 3 clinics (Table 1). Most were African American/black (97%) 
and women (72%) and had a high school or general equi- valency 
diploma or less (62%). Mean (standard deviation [SD]) age was 62 
(11) years and years with hypertension was 13 (12). 
Approximately half were receiving SNAP benefits (48%). Mean 
(SD) daily fruit servings was 1.7 (1.4) and mean (SD) daily veget- 
able servings was 1.7 (1.3); fast food was consumed a mean (SD) 
of 1.5 (1.5) days per week. Program follow-up rates were 81% (n 
= 182) at check-in (visit 2) and 61% (n = 137) at postprogram 
(visit 3). Generally, participants with a postprogram survey were 
similar to those without a postprogram survey. 

Of those completing PRxHTN (n = 137), 88% indicated they vis- 
ited farmers markets more than before PRxHTN, 82% tried a new 
farmers market, and 95% reported that they would continue to 
shop at farmers markets in the future. Additionally, 88% reported 
that eating fruit and vegetables was more important because of the 
program, and 82% had tried a new fruit or vegetable. 

Goals, barriers, perceptions, and food shopping 
behaviors 

 
 

Program completers and noncompleters overwhelmingly en- 
dorsed goals of increasing fruit and vegetable consumption and 
improving hypertension (Table 2). Significant differences were 
observed for shopping more frequently for fruit and vegetables, 
adding fruit and vegetables to meals and snacks, and finding a new 
place to buy fruit and vegetables such that completers endorsed 
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these goals more than noncompleters. In both groups, financial 
barriers to fruit and vegetable consumption were most highly en- 
dorsed; however, this concern was significantly higher among 
completers. There were no significant differences in perceptions of 
farmers markets except completers reported interest in shopping at 
farmers markets at a higher rate than noncompleters. Completers 
demonstrated different food shopping behaviors compared with 
noncompleters; they were significantly less likely to have shopped 
at a supermarket, grocery store, supercenter, or warehouse in the 
past month, and their use of convenience stores (P = .07) and food 
pantries or shelters (P = .05) were marginally but not significantly 
higher. 

Voucher redemption and farmers market visits 
 

 

Participant-level voucher redemption data were available for pa- 
tients enrolled at only 2 of the 3 clinics (n = 149) because of a re- 
porting error on the part of the third clinic. Of those, 86% of parti- 
cipants visited at least 1 participating farmers market and re- 
deemed at least 1 voucher; one-third reported visiting a farmers 
market for the first time ever during the program. Median number 
of farmers market visits was 2, with a range of 0 to 6. Median 
number of vouchers redeemed was 8 (representing $80 worth of 
fruit and  vegetables), and  the  maximum redeemed was  12 (or 
$120, the maximum amount provided to participants). Total fruit 
and vegetable sales at participating farmers markets from PRx- 
HTN vouchers, obtained for the full patient sample (n = 224), was 
$15,140. Overall, 12 of 20 farmers markets were patronized. 

Dietary counseling and behavior change 
 

 

Among the 137 participants with intake and postprogram survey 
data, self-reported frequency of nutrition counseling during health 
care visits significantly increased from baseline to visit 3 (P < 
.001). Patients reporting that their health care team “always” 
talked about their overall diet increased from 41% to 65%, while 
reporting that their health care team “always” talked about increas- 
ing their daily fruit and vegetable consumption and variety in- 
creased from 38% to 75% (Table 3). 

Significant changes in dietary behavior were also observed among 
participants with follow-up (Table 3). Daily fruit consumption in- 
creased from a mean (SD) of 1.6 (1.3) servings to 2.4 (1.2) 
servings (P < .001), and daily vegetable consumption increased 
from a mean (SD) of 1.7 (1.1) servings to 2.5 (1.3) servings (P < 
.001). Farmers market visits and voucher redemption were not as- 
sociated with fruit and vegetable consumption. Fast food con- 
sumption significantly decreased from a mean of 1.3 days per 
week to 0.7 days per week (P < .001). 

Discussion 
PRxHTN engaged food-insecure, urban residents with hyperten- 
sion in using an existing community resource of farmers markets 
to make recommended lifestyle changes. This was executed 
through a brief intervention during clinical visits with an existing 
nonphysician health care team member, allowing for an appropri- 
ate venue within which to discuss health-related benefits of diet- 
ary change and the practicalities of addressing barriers to dietary 
changes through providing relevant information and vouchers to 
purchase fresh, local fruit and vegetables at farmers markets. 

Our findings extend the current literature by documenting signific- 
ant intermediate dietary outcomes among patients with hyperten- 
sion experiencing food insecurity. Overall, those who visited at 
least 1 farmers market reported a significant increase in provider 
communication related to diet and fruit and vegetable consump- 
tion and a decline in fast food consumption. Participants complet- 
ing the program reported consuming a combined average of 4.9 
servings of fruit and vegetables per day, effectively reaching the 
daily recommendation of 5 servings of fruit and vegetables com- 
pared with 3.3 at baseline. Although fast food consumption was 
not a primary focus of the program, a focus on reducing sodium 
along with increasing intake of fruit and vegetables may have con- 
tributed to changes in this behavior. 

Our work highlights that among this particular population, pa- 
tients are willing to set goals to improve their health condition, in- 
cluding increasing fruit and vegetable consumption and shopping 
at farmers markets. Participants had been living with diagnosed 
hypertension for over a decade on average and had likely received 
counseling on the benefits of lifestyle changes to improve hyper- 
tension. Notably, only 5% of participants indicated that they did 
not like fruit and vegetables. Two main barriers reported by parti- 
cipants included financial constraints and lack of access to fruit 
and vegetables in their neighborhoods. PRxHTN sought to ad- 
dress both of these barriers by promoting use of neighborhood 
farmers markets and providing financial resources to relieve the 
budgetary strain of purchasing fresh fruit and vegetables. Al- 
though these results are promising, it is unclear if the observed 
changes were maintained without ongoing access to additional fin- 
ancial resources. 

Previous work has indicated that providers particularly appreciate 
that produce prescription programs allow them to provide re- 
sources that enable their clients to act on the lifestyle change ad- 
vice they offer (10,21). Having an opportunity to provide such re- 
sources to clients may have facilitated counseling conversations 
about lifestyle behavior change and may have contributed to the 
significant increases in provider communication related to diet and 
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fruit and vegetable consumption reported by participants. Given 
the new American College of Cardiology and American Heart As- 
sociation hypertension guideline (22), which places a larger em- 
phasis on lifestyle modification for management of hypertension, 
programs like PRxHTN are critically necessary for both manage- 
ment and prevention of hypertension as they are well positioned to 
deliver content while promoting healthy behavior change. 

This work may have broader implications for other chronic dis- 
eases that recommend dietary changes for prevention and manage- 
ment. Although the longer-term goal is improved chronic disease 
outcomes, our work documents intermediate steps of understand- 
ing whether a brief intervention can affect dietary behaviors 
among people experiencing food insecurity. PRxHTN changes di- 
etary behavior among people living with hypertension. This pro- 
gram may produce the same increases in fruit and vegetable con- 
sumption among food-insecure people who are being treated for 
other chronic diseases. 

There are notable limitations to our study. First, the overall sample 
size was modest, although 3 different clinics from 3 separate 
health systems were represented, and only 61% of enrolled parti- 
cipants attended the third visit. While those who completed the 
program were similar to the enrolled population demographically, 
completers were more likely to report cost of fruit and vegetables 
as a significant barrier to fruit and vegetable consumption as well 
as interest in shopping at farmers markets. Thus, those who con- 
tinue to participate may be in greatest need of additional financial 
resources and food access to support dietary change. Further, 
without a control group, it is unclear whether changes in dietary 
behavior would have occurred with provider advice alone. 
However, providers often do not have time to counsel patients on 
fruit and vegetable consumption, and traditional nutrition counsel- 
ing referrals and uptake remained low at these clinics during the 
study. Second, this program aligned with the local farmers market 
season such that vouchers were distributed when farmers markets 
tended to have a broader range of fruit and vegetables in season 
and available. Although some farmers markets are moving toward 
a year-round schedule, many farmers markets in this community 
do not have a sufficient supply of fresh produce to make a year- 
round farmers market feasible. Thus, a shortcoming of PRxHTN is 
its reliance on seasonal farmers markets to address physical ac- 
cess to fresh fruit and vegetables. Given the high proportion of 
participants who reported shopping at a grocery store in the past 
month, it may be worthwhile to extend the program to these store 
types that are open year-round to allow participants to maintain 
their fruit and vegetable purchasing and consumption practices. Fi- 
nally, programs such as PRxHTN require significant funding to 
support the cost of fruit and vegetable vouchers, require staff time 
to coordinate program roll-out, and assume existence or develop- 

ment of a strong farmers market presence. To date, PRxHTN has 
relied on time-limited local foundation funding and limited feder- 
al funding. Long-term sustainability and expansion of this model 
requires innovative approaches to dedicated funding to offset the 
cost of program coordination staff and fruit and vegetable vouch- 
ers or alternative methods to securing free fresh produce. 

People with hypertension who are simultaneously experiencing 
food insecurity may be unable to execute recommended dietary 
changes because of physical and financial access barriers. PRx- 
HTN serves as a strong model for linking safety net clinics with 
local farmers markets to promote community resources and im- 
prove fruit and vegetable consumption among this population. 
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Tables 
 

Table 1. Baseline Characteristics of Patients in the Produce Prescription for Hypertension Program, Cuyahoga County, Ohio, 2015 
 

Characteristic Enrolled, n = 224 Completed, n = 137 

Demographic characteristics 

Age, mean (standard deviation)a, y 61.6 (11.2) 60.3 (10.9) 

Female, % 71.9 71.1 

African American/black, % 96.8 98.5 

Education, % 

Less than high school or general equivalency diploma 22.1 19.2 

High school or general equivalency diploma 39.4 41.5 

Some college 23.5 24.6 

College degree 15.0 14.6 

No. of adults in home, mean (standard deviation) 1.7 (0.8) 1.6 (0.8) 

No. of children in home, mean (standard deviation) 0.7 (1.1) 0.6 (1.0) 

Years with hypertension, mean (standard deviation) 13.1 (11.6) 13.2 (10.9) 

Receives Supplemental Nutrition Assistance Program benefits, % 48.1 49.6 

Dietary behaviors 

Daily fruit consumption, mean (standard deviation) 1.7 (1.4) 1.6 (1.3) 

Daily vegetable consumption, mean (standard deviation) 1.7 (1.3) 1.7 (1.1) 

Fast food consumption (days per week), mean (standard deviation) 1.5 (1.5) 1.4 (1.4) 
a Significant difference between participants with and without a postprogram survey (P = .04). 
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Table 2. Goals, Barriers, Farmers Market Perceptions, and Food-Related Shopping Behaviors in the Produce Prescription for Hypertension Program, Cuyahoga 
County, Ohio, 2015 

 
Category 

Completed Program, % 
(n = 137) 

Did Not Complete, % 
(n = 87) 

 
P Valuea 

Goals and reasons for participating in the produce prescription for hypertension programb 

Increase fruit and vegetable servings 97.1 98.9 .65 

Shop more frequently for fruit and vegetables 32.8 20.7 .049 

Visit farmers market more frequently 86.9 79.3 .13 

Add fruit and vegetables to meals and snacks 53.3 37.9 .03 

Try new fruit and vegetables 35.0 41.4 .34 

Improve hypertension 95.6 95.4 >.99 

Lead a healthier lifestyle 81.8 79.3 .65 

Have a healthy family 40.1 40.2 .99 

Find new place to buy fruit and vegetables 50.4 35.6 .03 

Reduce risk of chronic disease 78.8 71.3 .20 

Barriers to fruit and vegetable consumptionb 

Lack of access to fruit and vegetables in neighborhood 39.4 31.0 .20 

Limited or no storage space for fruit and vegetables 14.6 12.6 .68 

Don’t like fruit and vegetables 5.8 4.6 .77 

Family doesn’t like fruit and vegetables 1.5 1.1 >.99 

Not enough time 5.8 9.2 .34 

Fruit and vegetables are expensive 69.3 51.7 .008 

Farmers market perceptionsc 

Interested in shopping at a farmers market 100.0 91.4 .001 

Have transportation to get to a farmers market 80.3 84.8 .42 

Quality of fruit and vegetables at farmers markets is as good or better than a grocery store 80.3 80.9 .93 

Wide variety of fresh produce is available at farmers markets 86.8 88.1 .81 

Prices at farmers markets are affordable 69.4 66.2 .65 

Food shopping behaviors 

Ever shopped at a farmers market 66.2 56.1 .14 

Food stores where shopped in past month 

Supermarket, grocery store, supercenter, or warehouse 90.5 97.7 .04 

Convenience or dollar variety store 26.3 16.1 .07 

Famers market 10.3 7.0 .40 

Food pantry or shelter 29.9 18.4 .05 

Use Supplemental Nutrition Assistance Program electronic benefits transfer card 49.6 45.7 .58 

Responsible for majority of food shopping for householdd 70.1 60.5 .14 

Responsible for majority of meal preparing for householdd 70.1 60.9 .16 
a χ2 test. 
b Participants could choose more than 1 goal and reason or barrier. 
c Percentage that agreed or strongly agreed, coded by using a 5-point Likert scale (strongly agree to strongly disagree). 
d Percentage responding “more than half” or “all” on a 5-point Likert scale (none to all). 
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Table 3. Intake and Postprogram Communication and Dietary Behavior Among Program Completers in the Produce Prescription for Hypertension Program, 
Cuyahoga County, Ohio, 2015 

 

Behavior No. Intake Postprogram P Value 

Health care team “always” talks about overall diet, %a 122 41.0 64.8 <.001b 

Health care team “always” talks about increasing fruit and vegetable 
consumption, %a 

121 38.0 75.2 <.001b 

Daily servings of fruit, mean (standard deviation)c 125 1.6 (1.3) 2.4 (1.2) <.001d 

Daily servings of vegetables, mean (standard deviation)c 126 1.7 (1.1) 2.5 (1.3) <.001d 

No. days ate fast food in past week, mean (standard deviation) 129 1.3 (1.4) 0.7 (1.0) <.001d 
a Responses on a 5-point Likert scale from never to always. 
b Assessed by using nonparametric tests. 
c Assessed by using the Fruit and Vegetable Checklist (20). 
d Paired t test. 
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Abstract 

Purpose and Objectives 
Community programs to prevent or delay the onset of type 2 dia- 
betes are effective, but implementing these programs to maximize 
their reach and impact remains a challenge. The American Medic- 
al Association (AMA) partnered with the YMCA of the USA, as 
part of a Centers for Medicare and Medicaid Innovation demon- 
stration project, to develop, implement, and evaluate innovative 
quality improvement strategies to increase routine screening, test- 
ing, and referral of Medicare patients with prediabetes to diabetes 
prevention programs (DPPs) at local YMCAs. 

Intervention Approach 
AMA recruited 26 primary care practices and health systems in 17 
US communities to implement point-of-care and retrospective 
methods (or a combination of both) for screening, testing, and re- 
ferral of Medicare patients with prediabetes. 

 
Evaluation Methods 
We assessed changes in rates of referral and enrollment of pa- 
tients among participating practices. We used a mixed-methods 
pretest–posttest evaluation design to determine if use of certain 
tools and resources, coupled with systems changes, led to in- 
creased screening and referrals. 

 
Results 
Practices referred a total of 5,640 patients, of whom 1,050 en- 
rolled in a YMCA DPP (19%; range, 2%–98%). Practices (n = 12) 
that used retrospective (ie, electronic medical record [EMR]) sys- 
tems to identify eligible Medicare patients via a registry referred 
more people (n = 4,601) to the YMCA DPP than practices (n = 10) 
that used a point-of-care method alone (n = 437 patients) or prac- 
tices (n = 4) that used a combination of these approaches (n = 602 
patients). All approaches showed increased enrollment with point- 
of-care methods being most successful. 

 
Implications for Public Health 
Lessons learned from this intervention can be used to increase dia- 
betes prevention in the United States and support the Centers for 
Medicare and Medicaid Services (CMS) decision to expand Medi- 
care coverage to include the DPP for all Medicare beneficiaries. 

Introduction 
Type 2 diabetes, a highly prevalent and costly disease in the 
United States, affects more than 25% of the Medicare population, 
and its prevalence is projected to increase approximately twofold 
for all US adults aged 18 to 79 by 2050 if current trends continue 
(1). An estimated 84 million US adults, about 34% of the popula- 
tion, have prediabetes, but only 12% know they have it (2,3). Al- 
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Summary 

What is already known about this topic? 

The prevalence of type 2 diabetes and prediabetes extends to about one- 
third of the US adult population. Reducing this burden will require preven- 
tion programs, but clinical practices do not routinely screen, test, and refer 
patients to such programs. 
What is added by this report? 

We describe implementation of diabetes prevention strategies, including 
robust clinical–community linkages, that helped clinicians and their care 
teams at 26 health centers to systematically identify patients with predia- 
betes and refer them to an evidence-based diabetes prevention program. 
What are the implications for public health practice? 

Strategies developed and tested created robust clinical–community link- 
ages that are generalizable across a wide variety of health centers and 
health systems across the United States. 
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most half (48.3%) of adults aged 65 or older may have predia- 
betes (2,3). Among those with prediabetes, the risk of developing 
type 2 diabetes may be 5% to 10% annually and 70% over a life- 
time (4). The burden of prediabetes, including its associated risk 
for heart attack, stroke, and increased medical expenditures, sug- 
gests the need for population-based clinical strategies to identify 
and manage this common metabolic disorder (5). Thus, the US 
Preventive Services Task Force recommends diabetes screening 
for adults aged 40 to 70 who are overweight or obese (6). Adher- 
ence to this recommendation will identify millions of patients with 
prediabetes who could benefit from a program to prevent or delay 
type 2 diabetes. 

The landmark 2002 Diabetes Prevention Program, a randomized 
controlled trial, found that an intensive lifestyle change program 
focused on diet, physical activity, and weight loss reduced the risk 
of developing type 2 diabetes by 58% among adults aged 18 or 
older and by 71% among adults aged 60 or older compared with 
adults on placebo and that the program was significantly more ef- 
fective for reducing diabetes risk than metformin (7). The Centers 
for Medicare and Medicaid Services announced in 2016 that it 
would begin covering diabetes prevention programs that were part 
of the Centers for Disease Control and Prevention (CDC) Nation- 
al Diabetes Prevention Program (DPP) for all Medicare beneficiar- 
ies beginning in April 2018 (8). 

Purpose and Objectives 
US adults make more than 500 million visits to primary care pro- 
viders annually, making these providers’ offices ideal for identify- 
ing patients with prediabetes (9). However, these clinical prac- 
tices and the health systems that comprise them face barriers to 
preventive procedures, such as systematic identification and refer- 
ral of patients with prediabetes to CDC-recognized diabetes pre- 
vention programs (10). To maximize the potential of primary care 
providers to help prevent or delay the onset of type 2 diabetes 
among the Medicare population, the American Medical Associ- 
ation (AMA) partnered with the YMCA of the USA, as part of a 
Centers for Medicare and Medicaid Innovation demonstration 
project, to develop and test innovative quality improvement 
strategies to implement routine screening, testing, and referral of 
Medicare patients with prediabetes to DPPs at local YMCAs. 

This article describes our evaluation of a pilot systems-change 
study to integrate screening, testing, and referral of Medicare pa- 
tients with prediabetes to DPPs. Study findings serve as a frame- 
work that can be adopted or adapted to support the Medicare dia- 
betes prevention services that were made available as of April 
2018 through the Medicare Diabetes Prevention Program (MDPP) 
expanded model (11). The study, which was conducted over a 15- 

month period from 2013 through 2015, was part of a population- 
based quality improvement strategy in 26 clinical practices and 
health systems in 8 states that had DPPs in 17 YMCA communit- 
ies. The assumptions were that 1) clinical practices had no system- 
atic process for screening and testing Medicare patients with pre- 
diabetes and referring them to CDC-recognized lifestyle change 
programs or DPPs, 2) clinical practices that used tailored tools and 
resources for screening and testing Medicare patients with predia- 
betes and referral to DPPs would have increased patient referrals 
and enrollment, and 3) clinical practices would have different 
numbers of referrals and enrollment of Medicare patients with pre- 
diabetes depending on which method of patient identification and 
which intervention they chose. 

Intervention Approach 
We conducted a quasi-experimental, mixed methods, prospective 
study by using the RE-AIM (reach, efficacy, adoption, implement- 
ation, maintenance) implementation science framework (12,13) to 
determine whether a health system intervention (ie, adoption of a 
set of tools and resources and health service strategies) in various 
types of primary care practices increased systematic screening, 
testing, and referral of Medicare patients with prediabetes to CDC- 
recognized YMCA DPPs. Registration costs for participants in the 
year-long program, which averaged $450 per enrollee, were 
covered under a Centers for Medicare and Medicaid Innovation 
demonstration grant. Twenty-six clinical practices in 17 US com- 
munities were identified by state and county medical societies and 
the YMCA of the USA on the basis of the presence of a local 
YMCA with a CDC-recognized DPP within 5 miles of the prac- 
tice and no previous referrals from that practice to a YMCA DPP. 
These practices were located in 8 states and varied in size from 2 
to 910 physicians. Practices ranged from small, independent prac- 
tices (generally 10 or fewer physicians), some with multiple sites, 
to large, integrated health systems (Table 1). The patient popula- 
tion of each practice was not reported because the panel size (pa- 
tients assigned to a particular provider) varied greatly depending 
on the referring physician. 

Evaluation Methods 
We chose a mixed-methods pretest–posttest evaluation design to 
determine if the use of certain tools and resources, coupled with 
systems changes, led to increased screening and referrals of Medi- 
care patients at high risk for type 2 diabetes to community YMCA 
DPPs. Measures included pretest and posttest surveys and struc- 
tured interviews. 

We recruited 30 clinical practices in 17 communities to particip- 
ate in our study; 26 clinics agreed to participate. AMA and YMCA 
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staff members trained physicians and care teams across all prac- 
tice sites in use of the American Medical Association’s Clinician 
Diabetes Prevention Toolkit for Identifying Patients with Predia- 
betes (toolkit) (Table 2). On the basis of feedback obtained from 
structured interviews with practice staff members, the toolkit was 
slightly refined for clarity and ease of use before distribution to the 
26 clinics. The YMCA DPP intervention consisted of the toolkit, 
which includes workflows and process maps to identify and refer 
Medicare patients with prediabetes; direct education for health care 
teams via in-person trainings and technical assistance; stand- 
ardized forms for referrals from clinical settings to local DPPs; and 
pretest and posttest surveys and interviews to determine what 
worked and what tools needed refinement. These toolkit elements 
were based on existing models for referring patients to internal 
medical services (eg, referral to medical nutrition therapy) or to 
external programs (eg, referral to physical therapy) (14). 

The toolkit included a retrospective algorithm (Figure 1) for 
querying electronic medical records (EMRs) to identify patients 
with prediabetes on the basis of a hemoglobin A1c value of 5.7% 
to 6.4% or fasting plasma glucose levels of 100 to 125 mg/dL and 
a body mass index (BMI, weight in kg divided by height in m2) of 
25 or more. The toolkit recommended verifying blood glucose 
levels in the prediabetes range and provided criteria for referring 
patients to YMCA DPPs. The toolkit also included point-of-care 
methods to identify candidates for YMCA DPP referral. Practices 
integrated a prediabetes screening and referral process workflow 
(Figure 2) into their daily patient care. The University of Illinois at 
Chicago Institutional Review Board reviewed the study (Diabetes 
Prevention Physician Referral Program, protocol no. 2013–1258) 
and exempted it from full review. 

Figure 1. Handout for clinical practices used in YMCA’s Diabetes Prevention 
Program showing the retrospective prediabetes identification and intervention 
algorithm developed by the American Medical Association to identify patients 
with prediabetes for referral to the program. Abbreviations: BMI, body mass 
index; EHR, electronic health record; HbA1C, hemoglobin A1c. Reprinted with 
permission of the American Medical Association. 
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Figure 2. Handout for clinical practices used in the YMCA’s Diabetes 
Prevention Program showing a patient workflow process using point-of-care 
methods to identify candidates for referral to the program. Abbreviations: ADA, 
American Diabetes Association; CDC, BMI, body mass index; Centers for 
Disease Control and Prevention; EMR, electronic medical record; GDM, 
gestational diabetes mellitus. Reprinted with permission of the American 
Medical Association. 

The study was conducted from March 2013 through June 2015. 
Data collection on patients referred to the program began in March 
2014. Each practice was trained on the refined toolkit (Table 2) 
and each chose a strategy or approach based on its staffing re- 
sources. Practice staff members (ie, medical assistants, clerical 
staff) asked Medicare patients to complete 1 of 2 screening tests 
(15,16) to identify prediabetes risk. If a patient was at risk, the 
clinical staff (physician, nurse) verified eligibility and determined 
if a referral to a YMCA DPP was appropriate. As part of the refer- 
ral, primary care providers briefly counseled patients and provided 
an educational handout about prediabetes and the YMCA DPP. 

In lieu of point-of-care screening and referral methods, several 
clinical practices used the retrospective (EMR) algorithm (Figure 
1) to query their electronic records to create a prediabetes registry.
A subset of practices generated a prediabetes registry as well as in- 
tegrated screening and referral at the point of care. The practice
staff contacted patients from the registry via telephone, email, let- 
ter, or postcard to explain what prediabetes was and how it in- 
creased the risk of type 2 diabetes and to encourage patients to
participate in a YMCA DPP that was designated by YMCA of the
USA. A business associate agreement between the local YMCA
and the clinical practice allowed these practices to provide inform- 
ation on eligible patients to the local YMCA DPP coordinator and
for that coordinator to record and report the number of patients re- 
ferred and enrolled in their YMCA DPP each month. The agree- 
ment assured the safe exchange of protected health information in
accordance with HIPAA (Health Insurance Portability and Ac- 
countability Act) guidelines. Once the YMCA DPP coordinator re- 
ceived the registry list of referrals or each of the point-of-care re- 
ferrals, that person contacted patients to enroll them. Enrollment
was confirmed when a patient registered and attended the first
class. Concurrently, the clinical practice staff flagged patients’
medical records with a reminder to physicians to discuss program
participation with patients at the next office visit. If a patient de- 
clined to participate, physicians at follow-up discussed the import- 
ance of lifestyle change for diabetes prevention and encouraged
enrollment in a YMCA DPP.

This implementation evaluation was designed by using the RE- 
AIM (reach, efficacy, adoption, implementation, maintenance) im- 
plementation science framework (12) to assess whether the adop- 
tion of a set of tools and resources and health service strategies in- 
creased systematic screening, testing, and referral of Medicare pa- 
tients with prediabetes to CDC-recognized YMCA DPPs. The 
YMCA DPPs selected were part of the CDC National DPP recog- 
nition program, and used the standardized curriculum, although 
they may not have achieved full recognition at the time of our pi- 
lot study. By using the RE-AIM implementation science frame- 
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Box. RE-AIM (Reach, Efficacy, Adoption, Implementation, Maintenance) 
Model As Applied to Clinician Referrals to YMCA’s Diabetes Prevention 
Program 

 

work, the impact of the intervention was determined as a function 
of the framework’s 5 factors (reach, efficacy, adoption, imple- 
mentation, maintenance) (Box). 

 
 
 
 
 
 

Component Study Factors Description 

Reach Number of at-risk patients identified, number of 
referrals made, number enrolled, and proportion of the 
referred that enrolled 

Efficacy Number of at-risk patients identified, number of 
referrals made, number enrolled, and proportion of 
patients referred who enrolled from baseline, as a 
function of the method(s) used for screening, testing, 
and referring adult Medicare patients with prediabetes 

Adoption Proportion and representativeness of clinical settings 
that adopt point-of-care, retrospective, or a combination 
of both methods for screening, testing, and referring 
adult Medicare patients with prediabetes 

Implementation Implementation of point-of-care, retrospective, or a 
combination of both methods for screening, testing, and 
referring adult Medicare patients with prediabetes 

Maintenance Extent to which implementation of point-of-care, 
retrospective, or a combination of both methods for 
screening, testing, and referring adult Medicare patients 
with prediabetes is preferred and maintained or 
repeated 

 
Evaluation 
To better understand reach and efficacy, a 13-item pretest survey 
was administered online that asked about practice type, existing 
screening and referral practices, and the demographics of the clin- 
ical practice setting (ie, location, system type, specialty). The sur- 
vey also asked practices to identify facilitators and barriers to the 
use of workflows and algorithms and asked about attitudes and be- 
haviors among practice clinicians regarding prediabetes (eg, Does 
your practice refer patients with prediabetes to community pro- 
grams for lifestyle interventions?). This quantitative pretest sur- 
vey was distributed to multiple clinic staff members (eg, physi- 
cians, nurses, medical assistants, physician assistants) and was 
completed before beginning the pilot study. 

The same 13-item online survey was administered at the start of 
the pilot and at the end as a posttest survey of the same clinic staff 
members to measure changes in attitudes and behaviors regarding 
prediabetes screening, testing, and referral. The survey also con- 
tained a question on adoption of the toolkit. Practices worked with 
the YMCA DPP to track the number of at-risk patients identified 
and referred, number enrolled, and proportion of patients referred 

who enrolled. Each clinical site was given a form that could be up- 
dated electronically with the number of Medicare patients with 
prediabetes referred each month. These referrals were compared 
with the referral and enrollment numbers captured by the associ- 
ated YMCA DPP. Patient demographic characteristics were not 
collected, to reduce burden of reporting for each site. 

The qualitative assessment included semistructured interviews 
conducted with clinical practice staff members to identify health 
care system barriers to screening and referral strategies and to bet- 
ter understand changes in adoption, implementation, and mainten- 
ance. The interviews were conducted per practice by telephone 
and were recorded and transcribed verbatim. The transcripts were 
analyzed by using NVivo qualitative data analysis software (QSR 
International), which categorized and classified that qualitative 
data into themes and attributes. 

Results 
Results were analyzed on each of the associated RE-AIM study 
factors. 

Reach. The 26 participating clinical practices moved from no re- 
ferrals of Medicare patients to referral of 5,640 Medicare patients 
with prediabetes to the YMCA’s DPP (Table 1). All clinical prac- 
tices referred patients, and all had increased enrollment from 
baseline. Pretest and posttest awareness and behavior revealed im- 
portant changes in clinical behavior. Across the clinical practice 
sites, pretest surveys (n = 48) and posttest surveys (n = 44) were 
most often completed by primary care physicians (67%–72%), fol- 
lowed by nurses (14%–15%), nurse practitioners (7%–15%), med- 
ical assistants (2%), physician assistants (2%), health educators 
(2%), receptionists (2%), and social workers (2%). The same staff 
member completed both pretest and posttest surveys. Findings in- 
dicate that knowledge about prediabetes and routine screening 
levels for the condition was high among referring physicians and 
care team members in both the pretest and posttest surveys. The 
pretest survey showed that 59% of clinical practice staff members 
agreed or strongly agreed that they were aware of community re- 
sources that help patients prevent diabetes, and 84% were aware in 
the posttest survey. In the pretest survey, 53% of physicians said 
they agreed or strongly agreed that they referred patients with pre- 
diabetes to community resources that help prevent diabetes, and in 
the posttest survey that increased to 83% of physicians. Referral 
rates did, however, differ on the basis of the method used by the 
practice. Slightly more clinical settings (n = 16) chose to use the 
retrospective method to develop a registry of their Medicare pa- 
tients with prediabetes rather than the point-of-care method (n = 
14). The 12 practices that used only a retrospective method re- 
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ferred a greater number of Medicare patients (n = 4,601) than the 
10 practices that used only a point-of-care method (n = 437) or 4 
practices that used a combination of these methods (n = 602). 

Efficacy. Of the 5,640 Medicare patients referred to a YMCA 
DPP, 1,050 (19%) enrolled. Enrollment rates varied widely across 
clinical sites, ranging from 2% to 98%. The weighted average for 
enrollment across all sites was 49%. The highest enrollment rates 
(90%, 96%, and 98%) were from independent clinical practices. 
Practices that used only a retrospective method had a lower rate of 
enrollment (11%) than those that used only the point-of-care meth- 
od (56%) and those that used a combination of retrospective and 
point-of-care methods (51%). Although the point-of-care method 
had the highest enrollment rate (56%), that method had the lowest 
number of referrals. A small proportion of sites (19%) that used 
retrospective or point-of-care methods only had referrals, but no 
subsequent enrollment. 

Adoption. Structured interviews with clinical staff members (n = 
44) in 26 clinical practices revealed that point-of-care, retrospect- 
ive, or combination strategies were uniformly adopted at each site 
as intended, depending on which strategy clinical teams chose. The 
26 clinical practice sites varied in size from 2 to more than several 
hundred physicians. Half (n = 13, 50%) were small, inde- pendent 
practices, 4 of which had multiple sites. The other half was made 
up of large, integrated health systems. The practices also varied in 
geographic distribution across the East, Midwest, and South and in 
size of patient population. All referring physi- cians were primary 
care providers (ie, family medicine) and fur- ther demographic 
data were not collected. No differences were re- ported or 
observed among the physicians. Some physicians were informed 
of their patients with prediabetes as a result of the gener- ation of a 
patient registry by clinic staff. Physicians were consul- ted by 
clinic staff to verify prediabetes and to approve the referral. 

Implementation. We saw no preference of strategy implemented 
that was based on clinical setting type, although slightly more in- 
tegrated delivery sites chose the retrospective strategy, probably a 
result of ease of registry development within their EMR systems. 
Clinical staff members reported that it was helpful to frame 
screening and referral as a quality improvement strategy rather 
than an additional requirement and that screening and referral 
could be operationalized across various team members, with any 
one team member being the lead or champion. The clinical staff 
also identified barriers to implementing screening and referral 
strategies. Staff members reported challenges, such as not having 
enough staff members to query the EMR to identify Medicare pa- 
tients at risk for prediabetes and to create a prediabetes registry. 
Staff members were also uncertain about the best ways to integ- 
rate identification and referral into busy clinical workflows at the 
point of care. The staff had concerns about additional work load 

and sustainability; staff members spoke specifically about how to 
continue to screen, test, and refer patients and maintain behavior 
change when patients and providers faced competing medical 
problems and priorities. Unique contextual factors, such as patient 
readiness for change and YMCA DPP program accessibility, were 
also mentioned as important factors that affected implementation. 
At a few sites, strategies were not sufficiently implemented be- 
cause of various factors, including having no one available to code 
the retrospective algorithm in the EMR system or because enroll- 
ment data from YMCA DPPs were missing or lost to follow-up. 

Maintenance. More than a third of practices (n = 10) reported that 
they continued to use AMA referral tools in their practice at 6 
months beyond the pilot. Practices preferred using retrospective 
identification of Medicare patients when dedicated staff members 
were available to run queries and maintain a registry to identify 
patients with prediabetes. 

Implications for Public Health 
Despite the availability of effective, community-based YMCA 
DPPs (17,18), a gap remains between identification and referral of 
Medicare patients with prediabetes to lifestyle change programs 
(18). The results of this study can help accelerate translation of 
evidence into real-world clinical settings, particularly as the res- 
ults relate to the identification and referral of Medicare popula- 
tions at high risk for type 2 diabetes, a subset of the nearly 84 mil- 
lion US adults with prediabetes. 

This implementation evaluation revealed that increased awareness 
and simple modifications to clinical workflows led to increased 
screening and referrals to YMCA DPPs for preventing type 2 dia- 
betes. Before engaging in this effort, the identified clinical prac- 
tices were not screening Medicare patients for prediabetes or refer- 
ring patients with prediabetes to evidence-based lifestyle change 
programs. Because of the intervention, during a 15-month period 
the 26 participating clinical practices and health systems began 
routinely screening patients suspected of having prediabetes, con- 
firming prediabetes by blood test, and referring patients to YMCA 
DPPs. 

Key lessons learned were that framing screening and referral as a 
quality improvement strategy rather than an additional require- 
ment resulted in greater engagement by busy clinicians. Diabetes 
prevention is a team sport, and collective buy-in through team- 
based care is essential. A practice champion is needed but does not 
have to be a physician. 

Only integrated delivery systems practices chose the combination 
approach, likely because of their higher capacity. Practices pre- 
ferred using retrospective identification when dedicated staff 
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members were available to run queries and maintain a registry that 
could be used to identify patients with prediabetes. Referral to a 
YMCA DPP can be integrated into existing referral systems used 
by clinical practices, such as those for referring to a physical ther- 
apist or dietitian–nutritionist. Opportunities to build screening and 
referral models as part of value-based care include tying payment 
incentives, prediabetes screening, and referral into annual check- 
ups, which can increase the probability that diabetes prevention 
becomes part of routine care. 

The highest numbers of referrals were from health systems or clin- 
ical practices that used retrospective methods to query their EMRs 
to create a prediabetes registry. This approach ensured that Medi- 
care patients with prediabetes were identified, an opportunity that 
is often missed during an acute or routine visit when competing 
priorities exist. More referring physicians are captured with the 
retrospective method because this is a systems approach to identi- 
fying patients within the EMR across multiple physician panels. 

Physician referrals done at the point of care seemed to yield a 
higher enrollment rate. Although the retrospective method gener- 
ated more referrals by volume, it did not yield as many enroll- 
ments as the other methods. Although fewer clinical sites chose 
deploying both methods concurrently over deploying only one 
method, they experienced more referrals than clinical sites that 
used the point-of-care method alone and a comparable enrollment 
rate. Small, independent clinical practices had the highest percent- 
age of patients who enrolled in a YMCA DPP. Those practices had 
a smaller patient population and strong physician–patient rela- 
tionships. Clinical settings that used AMA tools to deploy a com- 
bination of retrospective and point-of-care methods to identify 
their Medicare patients with prediabetes increased screening, test- 
ing, and referral of these patients to CDC-recognized lifestyle 
change programs. The capacity of a health system or clinical prac- 
tice to deploy both methods concurrently is an important consider- 
ation. However, physician involvement at the point of care in- 
creased rates of enrollment. Some studies suggest that physician 
recommendation and discussion can increase patient motivation to 
change certain behaviors, including diet, physical activity, and 
weight loss. 

Our study had limitations. The study was a convenience sample of 
clinical practices and YMCA DPPs. A primary limitation was that 
we did not determine the total number of patients served by each 
of the clinical practices; therefore, the proportion of Medicare pa- 
tients screened to those referred cannot be determined. In addition, 
the number of referred Medicare patients was low when consider- 
ing the average referral rate by practice or by provider — in some 
cases fewer than 5 referrals per provider over the course of the pi- 
lot study. Also, for a small number of clinical sites that used retro- 
spective or point-of-care methods only, referrals were made, but 

no record was kept of enrollment. Some physicians reported refer- 
ral of Medicare patients at the outset of the pilot, but no referrals 
or enrollment could be verified. Overreporting of referrals of 
Medicare patients with prediabetes by physicians before the pilot 
study may have been due to social desirability bias. Lower enroll- 
ment may have been due to communications issues between the 
clinical practice and the local YMCA DPP or between provider 
and patient or to other factors that prohibited conversion of refer- 
rals to enrollment (eg, patient readiness). The missing enrollment 
numbers were patients considered lost to follow-up after initial en- 
rollment. 

Community-based organizations such as local YMCA DPPs are 
promising channels for wide-scale dissemination of low-cost ap- 
proaches to lifestyle changes for diabetes prevention. Our study 
found that primary care is a potentially ideal setting for routinely 
screening and testing Medicare patients for prediabetes and then 
referring them to a YMCA DPP; a robust linkage between the 2 
settings is an effective way to prevent type 2 diabetes. As a next 
step, AMA is working with national, state, and community part- 
ners to implement and scale these strategies in diverse health care 
delivery systems with the goal of reducing the burden of diabetes 
in the United States. In addition, AMA will be developing a physi- 
cian-focused educational module on the Medicare Diabetes Pre- 
vention Program. The goal is to ensure all that program-eligible 
Medicare beneficiaries are referred by their primary care physi- 
cian to an MDPP. 

Developing and testing strategies that operationalize a linkage 
between the clinical setting and community resources can im- 
prove the capacity of the US health care system to respond to the 
84 million Americans with prediabetes. Learnings from this study 
and the strategies tested are generalizable in a wide variety of 
health centers and health systems across the United States. Our 
findings can also have an impact, because the approach described 
in this article can be disseminated and implemented in clinics and 
communities in need of population health approaches to type 2 
diabetes prevention and can be adapted to support the new set of 
covered services made available in 2018 through the CMS MDPP 
Expanded Model. 
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Tables 
 

Table 1. Referral and Enrollment of Medicare Patients in the YMCA’s Diabetes Prevention Program, by Clinical Practice (N = 26) Characteristics, and Methods, 
March 2014 – June 2015a 

 

 
 

State 

 
 

Clinical Site No. 

 
Clinical Practice 

Typeb 

 
No. Referring 
Physicians in 

Practice 

Patient 
Identification and 

Intervention 
Methodc 

 
 

No. Patients Referred 

 
 

No. Patients 
Enrolled (%) 

Delaware 1 Integrated delivery 15 Retrospective + point 
of care 

214 118 (55) 

2 Integrated delivery 3 Point of care 15 10 (67) 

3 Independent 3 Point of care 48 43 (90) 

4 Independent 3 Point of care 2 1 (50) 

5 Independent, 
multisite 

8 Retrospective 589 109 (19) 

6 Independent, 
multisite 

2 Retrospective 277 43 (16) 

7 Independent 6 Retrospective 252 56 (22) 

8 Independent 14 Retrospective 30 6 (20) 

9 Independent 7 Retrospective 40 39 (98) 

10 Independent 8 Retrospective 89 85 (96) 

Florida 1 Integrated delivery 4 Retrospective + point 
of care 

93 31 (33) 

2 Independent, 
multisite 

10 Point of care 296 156 (53) 

3 Integrated delivery 3 Retrospective + point 
of care 

16 4 (25) 

4 Integrated delivery 5 Point of care 22 13 (59) 

5 Independent 7 Point of care 4 1 (25) 

6 Independent, 
multisite 

6 Point of care 5 4 (80) 

Indiana 1 Integrated delivery 215 Retrospective 200 —d 

Minnesota 1 Independent 14 Point of care 30 15 (50) 

2 Integrated delivery 143 Retrospective + point 
of care 

279 156 (56) 

New Yorke 1 Integrated delivery 910 Retrospective 2,500 40 (2) 

Arizona 1 Integrated delivery 48 Point of care 8 —d 

2 Integrated delivery 6 Point of care 7 —d 

a Data were self-reported by practices or reported by YMCAs. 
b An integrated delivery system is a network of health care facilities under a parent holding company that provides a continuum of health care services for seam- 
less, coordinated care. 
Independent clinics are provider-owned multi-specialty health care clinics guided by the providers who care for their patients. Independent, multisite clinics are 

provider-owned multi-specialty health care clinics in multiple sites that are guided by the providers who care for their patients. 
c Point of care was defined as identifying a patient with prediabetes during an office visit; retrospective was defined as using existing laboratory values in the elec- 
tronic medical record to create a report or list of patients based on risk factors or laboratory values to identify patients who meet the criteria for prediabetes. 
d Data lost to follow-up. 
e New York is an outlier with 2,500 referrals. If this site is excluded, retrospective methods still yield more referrals (2,101). 

(continued on next page) 
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(continued) 

Table 1. Referral and Enrollment of Medicare Patients in the YMCA’s Diabetes Prevention Program, by Clinical Practice (N = 26) Characteristics, and Methods, 
March 2014 – June 2015a 

 

 
 

State 

 
 

Clinical Site No. 

 
Clinical Practice 

Typeb 

 
No. Referring 
Physicians in 

Practice 

Patient 
Identification and 

Intervention 
Methodc 

 
 

No. Patients Referred 

 
 

No. Patients 
Enrolled (%) 

 3 Integrated delivery 117 Retrospective 168 20 (12) 

Ohio 1 Independent 6 Retrospectivee 100 —d 

2 Integrated delivery 177 Retrospective 250 100 (40) 

Texas 1 Integrated delivery 217 Retrospective 106 —d 

Total 26 1,957 5,640 1,050 (19) 
a Data were self-reported by practices or reported by YMCAs. 
b An integrated delivery system is a network of health care facilities under a parent holding company that provides a continuum of health care services for seam- 
less, coordinated care. 
Independent clinics are provider-owned multi-specialty health care clinics guided by the providers who care for their patients. Independent, multisite clinics are 

provider-owned multi-specialty health care clinics in multiple sites that are guided by the providers who care for their patients. 
c Point of care was defined as identifying a patient with prediabetes during an office visit; retrospective was defined as using existing laboratory values in the elec- 
tronic medical record to create a report or list of patients based on risk factors or laboratory values to identify patients who meet the criteria for prediabetes. 
d Data lost to follow-up. 
e New York is an outlier with 2,500 referrals. If this site is excluded, retrospective methods still yield more referrals (2,101). 
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Table 2. American Medical Association Clinician Diabetes Prevention Toolkit for Identifying Patients with Prediabetes 
 

Tool Use How Used 

Retrospective algorithma Querying electronic medical records to identify 
patients with prediabetes based on HbA1c or 
glucose levels and BMI (weight in kilograms 
divided by height in meters squared) 

• IT staff codes EMR to develop a list or registry of patients with prediabetes, 
based on prerecorded HbA1c and BMI values 
• Practice staff verifies eligibility (HbA1c or glucose level, BMI, and that 
patient is alive and ambulatory) 
• Practice staff generates letter to patients informing them that they are at 
high risk for type 2 diabetes, provides educational materials about 
prediabetes, and lets the patient know that someone from the YMCA DPP will 
be contacting them about the program. 
• Practice staff faxes referral to YMCA DPP for follow-up to enroll patient 

Point-of-care methodb Identifying patients with prediabetes in office, 
based on HbA1c or glucose levels and BMI 

• Patient completes ADA/CDC paper-based prediabetes risk test (13,14) 
• Practice staff verifies eligibility (HbA1c or glucose level, BMI) 
• Practice staff counsels patient, provides educational materials about 
prediabetes and the YMCA DPP 
• Practice staff provides referral to patient and faxes patient information to 
YMCA DPP for follow-up to enroll patient 

Combination of retrospective 
algorithm and point-of-care 
method 

Applying both methods Use both retrospective algorithm and point-of-care method concurrently 

Abbreviations: ADA, American Diabetes Association; BMI, body mass index; CDC, Centers for Disease Control and Prevention; HbA1c, hemoglobin A1c; IT, informa- 
tion technology; YMCA DPP, YMCA’s Diabetes Prevention Program. 
a Illustrated by Figure 1. 
b Illustrated by Figure 2. 
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Abstract 

Purpose and Objectives 
Collaboration across multiple sectors is needed to bring about 
health system transformation, but creating effective and sustain- 
able collaboratives is challenging. We describe outcomes and les- 
sons learned from the Hearts of Sonoma County (HSC) initiative,  
a successful multi-sector collaborative effort to reduce cardiovas- 
cular disease (CVD) risk in Sonoma County, California. 

Intervention Approach 
HSC works in both clinical systems and communities to reduce 
CVD risk. The initiative grew out of a longer-term county-wide 
collaborative effort known as Health Action. The clinical compon- 
ent involves activating primary care providers around manage- 
ment of CVD risk factors; community activities include com- 
munity health workers conducting blood pressure screenings and a 
local heart disease prevention campaign. 

 
Evaluation Methods 
The impact of the clinical improvement efforts was tracked using 
blood pressure data from the 4 health systems participating in 
HSC. Descriptive information on the community-engagement ef- 
forts was obtained from program records. Lessons learned in de- 
veloping and maintaining the collaborative were gathered through 
document review and interviews with key informants. 

 
Results 
Favorable trends were seen in blood pressure control among pa- 
tients with hypertension in the participating health systems: pa- 
tients with controlled blood pressure increased from 58% in 2014 
to 67% in 2016 (P < .001). Between 2017 and 2019, the com- 
munity engagement effort conducted 99 outreach events, reaching 
1,751 individuals, and conducted 1,729 blood pressure screenings, 
with 441 individuals referred to clinical providers for follow-up 
care. HSC scored highly on 6 essential elements of an effective co- 
alition and achieved a degree of sustainability that has eluded 
many other collaboratives. 

 
Implications for Public Health 
Factors contributing to the success of HSC include 1) starting 
small and focused to build trust among participants and demon- 
strate value, 2) working within the framework of a larger effort, 
and 3) providing long-term, open-ended backbone support. 
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Summary 

What is already known on this topic? 

Clinical and community collaborations are foundational to primary care 
transformation efforts, but it has proved challenging to build sustainable, 
effective collaborations. 
What is added by this report? 

Several lessons from the experience of the successful Hearts of Sonoma 
County (HSC) collaborative, including 1) start small and focused to build 
trust among participants and demonstrate value, 2) work within the frame- 
work of a larger effort, and 3) providing long-term, open-ended backbone 
support. 
What are the implications for public health practice? 

The HSC experience may provide a roadmap for other, similar efforts. 
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Introduction 
Improving the health of a population requires a multi-faceted ap- 
proach that includes both community and clinical strategies (1). 
Implementing these clinic/community strategies successfully of- 
ten requires multi-sectoral collaborations that bring together a 
broader range of organizations and institutions than are part of 
typical public health coalitions (2). For example, multi-sector Ac- 
countable Communities of Health have been part of many State 
Innovation Model (3) health improvement projects that are at- 
tempting to bring together a range of partners to work on health 
system transformation (4). 

Although effective collaboration is needed to bring about health 
system transformation, doing it well has proved challenging. In a 
recent study by Siegel et al (5) of 145 health system improvement 
collaboratives that had a reputation for being mature and effective, 
as few as 10 were judged to be mature enough to make true pro- 
gress toward supporting a transformed health system. Some of the 
challenges that have limited the effectiveness of previous public 
health–oriented coalitions (6) are accentuated in these newer, lar- 
ger collaboratives encompassing more sectors (ie, reaching agree- 
ment on goals, approaches, and steps to action among varied or- 
ganizations with competing organizational objectives). 

One way of overcoming these challenges is to learn from success- 
ful collaborative efforts. Substantial literature on what makes a 
successful coalition exists (2,7,8), but we are aware of few pub- 
lished examples in which multi-sector collaborative efforts have 
been sustained over an extended period, and long-term sustainabil- 
ity is critical for creating a transformed, integrated health care sys- 
tem. 

In this article, we describe the Hearts of Sonoma County (HSC) 
initiative, a county-wide, multi-sector collaborative effort to re- 
duce cardiovascular disease (CVD) risk in Sonoma County, a me- 
dium-sized county in northern California. HSC grew out of Health 
Action, a larger multi-sector effort that has existed for more than 
10 years. HSC is being evaluated using 1) a process evaluation to 
capture milestones in initiative development and factors associ- 
ated with success, and 2) an outcome evaluation documenting 
changes in CVD outcomes (eg, blood pressure control) using 
pooled county-level provider data. This article describes the initi- 
ative and outcomes to date and identifies lessons learned and re- 
commendations that may be useful for other, similar initiatives. 

Purpose and Objectives 
Sonoma County is the northwestern-most county in the 9-county 
San Francisco Bay Area region, with a population of 502,000 in in 
2016 (9). Its county seat and largest city is Santa Rosa. The county 

is near the average for California in terms of income/poverty: the 
median household income of $61,000 is below the $67,700 
statewide median, but the federal poverty rate is lower than the 
state as a whole — 11.2% versus 14.3% (9). The largest racial/eth- 
nic groups are white (66%) and Hispanic (25%) (9). From 2015 
through 2017, 31% of adults in Sonoma County had ever been dia- 
gnosed with high blood pressure, and 7% had ever been dia- 
gnosed with heart disease (10). Health care providers include 
Kaiser Permanente, St. Joseph Health, Sutter Health, and several 
federally qualified community health centers. 

In 2007 the Sonoma County Department of Health Services, which 
includes the public health department, approached the county 
board of supervisors with a proposal to form a collaborat- ive to 
address social determinants of health and health equity. Health 
care was at the top of the county agenda because of a pub- lic 
hospital closing, and there was a growing recognition that health 
involves more than just health care. Therefore, the board of 
supervisors adopted the proposal and formed the Health Action 
collaborative. 

Health Action brought together organizations in education, busi- 
ness, health care, labor, and public health to focus on social de- 
terminants of health and health equity and justice. Three focus 
areas were chosen: health care, education, and economic wellness, 
and standing committees created in each area. Education, known 
as Cradle To Career, focused on educational and social strategies 
to support children and youth reaching their fullest potential at 
every stage of life, such as coordinating a campaign focused on 
school attendance to address the effect of student absenteeism and 
working to develop agreed-upon local standards for college and 
career readiness in Sonoma County. Economic wellness focused 
on addressing local economic conditions and issues to support 
families becoming better able to make ends meet, such as afford- 
able housing and helping low-income families take advantage of 
the earned income tax credit. The health care committee (the Com- 
mittee for Healthcare Improvement) focused initially on primary 
care, addressing a shortage of primary care physicians and work- 
ing to increase Patient-Centered Medical Home (PCMH) capacity. 
Over time, the committee recognized that a broadened focus was 
needed and shifted their attention first to end-of-life care and then, 
after a community health needs assessment, to reduce CVD risk. 
The initial collaborations around assessing local primary care ca- 
pacity and PCMH were critical in establishing trust across health 
care entities in a competitive market. This trust extended to shar- 
ing workforce data. 

HSC was formed by the committee in 2014 as a result of the new 
focus on CVD risk reduction. Drawing from the Centers for Dis- 
ease Control and Prevention’s Million Hearts campaign (11) and 
work being done by Kaiser Permanente to implement an effective 
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algorithm for reducing CVD risk (12), individual provider organ- 
izations participating in the committee began implementing im- 
proved practices in their clinics in 2014. The fact that the com- 
munity health centers and Kaiser Permanente groups served more 
than half of the population and were both engaged in cardiovascu- 
lar health initiatives was a major factor in deciding to focus on 
CVD across health systems. 

In 2016 the county applied for and received a California Account- 
able Communities of Health Initiative (CACHI) grant to trans- 
form and operationalize the work of Health Action by piloting ac- 
countable communities of health principles to address CVD with 
HSC through health care system and community-based interven- 
tions. Community outreach, education, and engagement efforts co- 
alesced in the It’s Up to Us campaign, a partnership between the 
United Way of the Wine Country and the Northern California 
Center for Well-Being (Center for Well-Being), which was 
launched in 2017. It’s Up to Us has 3 primary goals: 1) educate the 
community about CVD risk factors, 2) conduct community- based 
blood pressure screenings, and 3) link high-risk individuals to 
primary care to reduce risk of heart attacks and strokes. 

Intervention Approach 
This section describes the clinical care and community engage- 
ment components of HSC, as well as the structure, and operations 
of the HSC collaborative. Figure 1 shows the structure of HSC and 
its position within Health Action. 

Figure 1. Sonoma County Health Action Collaborative, overall structure and 
health care activities, the Hearts of Sonoma County Initiative, Sonoma County, 
California. Abbreviations: CVD, cardiovascular disease; PHASE, Preventing 
Heart Attacks and Strokes Everyday. 

Improving clinical care 

The goal of the clinical care effort is to activate primary care pro- 
viders around evidence-based interventions, including improved 
identification and management of hypertension and more consist- 
ent screening for other CVD risk factors, coupled with more ro- 
bust smoking cessation support. With the funding from CACHI, 
the scope of the clinical effort was expanded to include secondary 
prevention modeled on the Kaiser Permanente Preventing Heart 
Attacks and Strokes Everyday (PHASE) initiative, which encom- 
passes standardized, comprehensive care management and cardio- 
protective medications for people with CVD and those who have 
had a heart attack or stroke. The PHASE strategies being imple- 
mented include adoption of evidence-based clinical guidelines and 
standardized procedures for registered nurses; capacity building 
for population health management; provider/clinician/medical staff 
education and training; primary care workflow improve- ments; 
and extended team-based care. The population health framework 
introduced through PHASE is used by each entity, wherein the 
population at risk is identified and stratified and inter- ventions 
and results are tracked on the population as a whole and by 
individual providers and, in some cases, by care team staff. This 
approach is effective in influencing clinical practice and im- 
proving outcomes. 

Community engagement 

The second part of the HSC strategy was to engage the com- 
munity around CVD risk reduction and help link efforts in the 
clinical domain with interventions across the community, policy, 
systems, and environmental domains. Activities have included 
convening a new Community Engagement workgroup, training 
community health workers (CHWs) to conduct community-based 
education and blood pressure screenings, and convening a media 
workgroup to partner in a localized heart disease prevention me- 
dia campaign. The following provide a brief summary of those 
activities. 

Community Engagement workgroup. A Community Engagement 
workgroup facilitated by Center for Well-Being staff planned and 
implemented the campaign, including listening sessions (15 listen- 
ing sessions, engaging 170 participants) to ensure the subsequent 
campaign spoke to populations at greatest risk for heart disease. 
Community was integral in shaping campaign messaging to shift 
their perception of risk and motivate them to take action. 

Community-based education and blood pressure screenings. The 
Center for Well-Being developed a training module for Pro- 
motores de Salud/CHWs to be trained in blood pressure screening, 
identifying risk factors and warning signs, and learning what to do 
when they encounter residents with blood pressure outside the nor- 
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mal range, including how to link residents to care. Once trained, 
the Center for Well-Being leveraged existing partnerships to be- 
gin outreach in nontraditional settings. The Center for Well-Being 
developed a protocol to contact community members found to 
have high (140–169 mm Hg systolic or 90–99 mm Hg diastolic) or 
very high (≥170 mm Hg systolic or ≥100 mm Hg diastolic) blood 
pressure readings a few days after the screening to learn if they 
followed through with scheduling an appointment with their med- 
ical provider or contacting a clinic if they were out of care. The 
Center for Well-Being made arrangements with one community 
health center site in Santa Rosa, enabling CHWs to use a direct 
phone line to schedule medical appointments for people as soon as 
possible. Center for Well-Being staff links residents to additional 
support services, including health insurance assistance and behavi- 
oral change classes to prevent heart disease. 

Localized heart disease prevention campaign. Listening session 
results were developed into 3 campaign concepts, further tested 
with residents from our target populations and revised based on 
their feedback. The goal of the It’s Up to Us campaign, launched 
in August 2017, is community empowerment, encouraging people 
to take ownership of their health, with a first action of checking 
their blood pressure. Images, taglines, and the corresponding web- 
site (CheckYourBP.org) provide a cohesive media and messaging 
campaign. Collateral material such as the blood pressure cards and 
posters were designed and distributed to health care partners. 

HSC collaborative identity and functioning 
 

 

The HSC collaborative has evolved over time, from starting as an 
initiative of the Committee for Healthcare Improvement (a com- 
mittee of the larger Health Action collaborative) to piloting how 
Health Action will function as an Accountable Community for 
Health. Table 1 lists the HSC partner organizations and their role 
on the project, as defined by their membership in workgroups and 
committees. Table 2 lists these same organizations and shows 
which parts of the organization are represented regularly at meet- 
ings (eg, clinical representatives, organizational leadership, admin- 
istration/program managers). 

The Sonoma County Department of Health Services provides 
backbone support for HSC, and the It’s Up to Us community en- 
gagement work is backboned by the Center for Well-Being with 
funding from United Way. The Department of Health Services 
provides approximately 20 to 30 hours per week or 75% of a full- 
time position to coordinate HSC associated meetings. On average, 
the Center for Well-Being estimates 16 hours per week on work 
associated with HSC. However during the height of the campaign 
initiation (2017–2018), it was closer to 25 hours per week on cam- 
paign planning, coordination, and evaluation. 

In 2018, HSC members assumed oversight of the CACHI Portfo- 
lio of Interventions, which includes management of mutually rein- 
forcing clinical and community-based strategies that support the 
overall goal of improving cardiovascular health throughout 
Sonoma County. The clinical improvement and community en- 
gagement tracks operate independently but inform each other’s 
activities, with several operational connections now, including a 
Clinical–Community Linkages workgroup. For example, patients 
identified with high blood pressure at the community screenings 
are linked to health care providers who are represented on the 
Committee for Healthcare Improvement. 

Evaluation Methods 
The evaluation design was largely retrospective and descriptive, 
documenting the development of the HSC initiative and its impact 
to the extent possible, given that this was not designed as a pro- 
spective research/evaluation study. The evaluation of HSC in- 
cludes 1) documenting clinical care improvement efforts around 
CVD and the impact those changes have had on CVD outcomes; 
2) capturing diverse community engagement efforts and their im- 
pact; and 3) working to understand the factors associated with the 
success of the collaborative, including challenges and lessons 
learned. The following is a brief description of the methods used 
in each of these three areas. 

The long-term evaluation of the HSC clinical work is focused on 
tracking county-level CVD outcomes. HSC representatives recog- 
nized early the importance of sharing data, both for the continu- 
ous improvement and to document county-level outcomes. HSC 
clinical partner organizations signed a multi-party data sharing/ 
nondisclosure agreement that enables them to report and aggreg- 
ate data related to CVD risk factor interventions. To date, report- 
ing partners have shared their Healthcare Effectiveness Data and 
Information Set (HEDIS) blood pressure control data annually to 
create a countywide report card that benchmarks and tracks how 
the local health system is doing overall with screening, diagnos- 
ing, and managing hypertension, and to track collective improve- 
ment. As of September 2017, 4 major primary care provider or- 
ganizations in Sonoma County contributed 2014, 2015, and 2016 
numerator and denominator totals for the 3 age groups and popula- 
tions defined by the 2015 HEDIS Controlling Blood Pressure 
Technical Specification (control defined as blood pressure <140/ 
90 mm Hg.). These organizations also reported their total number 
of adult patients for each of these years, which collectively repres- 
ent about 57% of Sonoma County’s overall adult population. 

The evaluation of the community engagement efforts — blood 
pressure screening, CHW outreach, It’s Up to Us media campaign 
— is a descriptive, process evaluation. Information gathered, both 
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in real time through progress reporting and retrospectively, in- 
cludes the number of screening events held, number of people 
screened, number of people with high or very high blood pressure, 
and number of individuals connected with primary care. There are 
several community engagement outcomes in which measures are 
being developed (eg, increased public awareness of CVD risk 
factors and community resources to help address them) (Figure 2). 

Figure 2. Cardiovascular disease portfolio of interventions logic model, the 
Hearts of Sonoma County Initiative, Sonoma County, California. Abbreviations: 
CHW, community health worker; CVD, cardiovascular disease; ED,  emergency 

Figure 3. Essential elements needed for effective collaboration, the Hearts of 
Sonoma County Initiative, Sonoma County, California. Abbreviation: QI, quality 
improvement. 

Results 
Improving clinical care 

department; PHASE, Preventing Heart Attacks and Strokes Everyday. 

Four major health systems have participated in the HSC work 
Details about the evolution of the collaborative structure and pro- 
cess, as well as successes, challenges, and lessons learned, were 
gathered through document review and interviews with 8 key par- 
ticipants. The data gathering was organized using a framework de- 
veloped by the Center for Community Health and Evaluation 
(CCHE) to track key elements in coalition development (Figure 3). 

around implementing the PHASE protocol and other clinic-level 
interventions. Kaiser Permanente developed the protocol and has 
implemented it successfully in their 4 Sonoma County clinics. 
Other health systems have focused initially on pilot implementa- 
tion in selected clinics or pods within clinics (eg, a large St. 
Joseph Health Medical Group practice in Santa Rosa). The com- 
munity health centers began implementing PHASE in 2011 
through a Kaiser Permanente Northern California Community Be- 
nefits program grant to the Redwood Community Health Coali- 
tion. Progress to date has included identification of nearly 25,000 
patients with a diagnosis of hypertension, diabetes and/or athero- 
sclerotic CVD across 22 clinic sites. Since baseline of March 
2017, community health centers have demonstrated aggregate per- 
formance improvements in lifestyle measures including body mass 
index, tobacco, and depression screenings with documented fol- 
low-up plans as well as on prescription measures, including an- 
giotensin converting enzyme/angiotensin receptor blocker and 
statin prescription rates, among patients aged 55 through 75 with 
diabetes. 

County-level trends in CVD outcomes assessed by using the 
shared data from the 4 participating health systems have been en- 
couraging. Figure 4 shows trends in blood pressure control for 
ages 18–59 years; results were similar in other age groupings. All 

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services, 
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. 

www.cdc.gov/pcd/issues/2019/18_0596.htm • Centers for Disease Control and Prevention 5 

http://www.cdc.gov/pcd/issues/2019/18_0596.htm


PREVENTING CHRONIC DISEASE 
PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY 

VOLUME 16, E89 

JULY 2019 

of the year-to-year changes were significant (P < .001), increasing 
from 58% of participants who had their blood pressure controlled 
in 2014 to 67% in 2016. HEDIS benchmark trends for a compar- 
able measure essentially did not change during that same period. 

Figure 4. Percentage of hypertension patients aged 18 to 59 years with 
controlled blood pressure, the Hearts of Sonoma County Initiative, Sonoma 
County, California. 

Community engagement 

collaboratives. Understanding why it has been successful may 
provide lessons for other similar collaboratives. 

Figure 3 summarizes the 6 elements in the coalition model that 
were used to enumerate and understand the success of the collab- 
orative. Quotes were drawn from interviews with key HSC stake- 
holders, which included someone from each of the major particip- 
ating organizations. HSC successfully fulfilled all 6 of the essen- 
tial elements in the model. The shared purpose of reducing CVD 
risk through clinical and community approaches used was agreed 
to by all, and the language was revisited and updated as the initiat- 
ive continued. A component of success was a strategic approach in 
aligning the existing goals, interests, and requirements of individu- 
al primary care organizations with the shared communitywide goal 
of improving CVD health. For example, all of the primary care or- 
ganizations are evaluated on HEDIS or HEDIS-like measure- 
ments. Measurements were developed that would most closely 
match the specifications of required performance metrics to take 
advantage of data the organizations were already collecting. This 
approach and alignment meant that improvements resulting from 
the collaborative work of the HSC initiative translated to im- 
proved outcomes on performance measures that are important to 
the individual entities participating in the initiative, which in turn 
supported ongoing investment in the process. 

Between 2017 and 2019, the community engagement effort has 
conducted 99 outreach events, reaching 1,751 individuals, and 
conducted 1,729 blood pressure screenings. A total of 441 of the 
people screened were found to have high or very high blood pres- 
sure readings and were contacted for follow-up by bilingual Cen- 
ter for Well-Being staff to evaluate the effectiveness of the screen- 
ing and to motivate them to connect with their doctor or a referred 
provider. Partners such as St. Joseph Health have integrated It’s 
Up to Us into their community-based screenings, with staff adapt- 
ing the campaign to meet the needs of the populations they serve. 
Future outreach opportunities being explored include senior cen- 
ters, school parent groups, and grocery stores located in low-in- 
come neighborhoods. Work is underway to launch a blood pres- 
sure clinic with Santa Rosa Community Health’s Fiesta site, pilot- 
ing a faster point of entry to care for residents out of care found to 
have high or very high blood pressure readings. The Center for 
Well-Being and Santa Rosa Community Health are looking to ex- 
pand the pilot to other clinic sites in the future. 

Collaborative impact, sustainability, and success 
factors 

The HSC collaborative provides the overall structure and support 
for the clinical and community activities, including forming rela- 
tionships for interventions linking clinics and communities. The 
collaborative has achieved sustainability, a result that eludes many 

The essential people and organizations were generally present 
within HSC although several informants noted the absence of 
community residents to provide a consumer perspective: “We’re 
struggling with having resident involvement . . . [for example] 
neighborhood organizations.” Community is at the center of the 
coalition model to emphasize that the efforts are ultimately de- 
signed to improve the health of community residents, who should 
therefore be engaged to define what matters to them in the way of 
health and how their health can be improved. The It’s Up to Us 
campaign is working to increase the level of community engage- 
ment. 

Effective leadership of HSC has generally been present in the form 
of a rotating group of clinical leaders from the different health sys- 
tems. Several informants noted that leadership has come from 
many of the participating organizations: “Yes, we have strong 
leaders from all sectors — public health, clinical providers, and 
community-based organizations.” 

Informants were unanimous in praising the staff person from the 
Department of Health Services for providing more than adequate 
staffing and support, leveraging the small amount of county fund- 
ing and the CACHI grant to support the growing number of HSC 
activities: “Our health department [Department of Health Ser- 
vices] has provided consistent critical support. They have compet- 
ing priorities but have always been engaged in this effort.” 
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Active collaboration is a critical but hard-to-define property of ef- 
fective collaboratives: people and organizations set aside their 
more narrow organizational interests in support of the whole 
group. All of the informants understood the concept and agreed 
that over time people had seen the value of collaboration. As one 
informant said, “The tone of the meetings is sharing what works  
so that others can benefit from it. How can we improve care for 
all, recognizing differences and helping each other. It’s in the 
nature of how the organization came about. We’re charged with 
improving quality of life in a number of domains.” 

Finally, taking action occurred initially in the form of health care 
organizations bringing back what they learned from the collaborat- 
ive to their own organizations to be implemented: “Moving 
quickly to action to demonstrate value has been important; for ex- 
ample, one of the medical groups implemented a team-based care 
pilot in her own practice based on their HSC experience. People 
take things back.” The value of those early learnings helped cata- 
lyze other activities, including CACHI and community engage- 
ment. 

In addition to validating the elements of the CCHE model, we 
asked respondents in a more open-ended way about the key ac- 
complishments of HSC and why they thought the effort had lasted. 
They did not often mention specific activities or clinical improve- 
ments, but rather that they appreciated the collaboration itself and 
being able to step outside the competitive realm of their different 
health systems to focus on what could be done to improve patient 
and community health. The dialog and shared learnings at the 
monthly meetings built trust and promoted the active collabora- 
tion. Respondents attributed the sustainability of the HSC effort to 
the building of that level of trust. 

Implications for Public Health 
Although the positive results — early but encouraging county- 
wide trends in blood pressure control and significant community 
engagement activities with more in the works — are important, 
another goal of the HSC evaluation was to understand the factors 
behind the staying power and impact of the collaborative. We 
looked in particular for structural or process factors that might be 
generalizable to other, similar collaboratives. Three such factors 
that emerged were starting small and focused, while working with- 
in the framework of a larger effort, and providing backbone sup- 
port that was open-ended and not limited by funding time con- 
straints. 

Start small and focused to build trust and demonstrate value. The 
initial seeds of the HSC initiative were the activities of the Com- 
mittee for Healthcare Improvement (CHI), operating as part 
Health Action starting in 2007. A small number of clinical cham- 

pions from the key health organizations came together to see 
whether sharing lessons from others could benefit their own or- 
ganizations. They were able to agree on a purpose and mission and 
move to action fairly quickly even though resources to implement 
whatever changes they identified were limited and had to come 
from within their own organizations. These early successes helped 
build trust and demonstrate the value of the collaborative. 

Operate within a larger structure. Although the health care work 
involved a small number of people with a narrow focus, it was em- 
bedded in the larger Health Action collaborative. This had 3 long- 
term advantages. First, leaders on the Health Action Council ap- 
proved projects undertaken by CHI, including HSC, which trans- 
lated into a leadership and organizational commitment to HSC. 
Second, connections were created with a larger group of member 
organizations who were potential collaborators as the work grew  
in scope. Third, it was easier to secure long-term backbone sup- 
port from Sonoma County, because the effort had a broad focus 
and therefore a wider political constituency. 

The lessons about starting small but operating within a larger 
structure suggest a path for others seeking to ultimately create a 
large-scale collaborative to achieve health system transformation. 
Create a large, ambitious collaborative structure and membership, 
but be willing to focus initial activities narrowly where progress 
can most readily be made. This requires accepting modest results 
in terms of health impact, which can also help build the trust re- 
quired for sustainability. 

Other lessons were learned through this process. Grant-funded col- 
laboratives are often time-limited, and it can be challenging to find 
funding streams to sustain the effort. A key to the success of HSC 
was the long-term in-kind support provided by the Sonoma 
County Department of Health Services. This was enough to 
provide support to the early focused efforts of HSC. Also, admin- 
istrative and especially clinical leadership in each organization is 
essential to teach colleagues, guide the direction of change, and 
encourage the use of protocols. These can all be difficult for clini- 
cians to accept and implement, so leadership is essential. Finally it 
is important to have small successes and celebrate them along the 
way. This keeps people interested and knowing progress is being 
made. Having the shared purpose, however, is key. These lessons 
are consistent with what others have found (8) and not revolution- 
ary, but they are often ignored in the sense of urgency created by 
the need to transform the health care system and the availability of 
large-scale, but time-limited, funding available through State In- 
novation Model grants (3), Medicaid DSRIP (Delivery System Re- 
form Incentive Payment) Waivers (13), and other sources. 

Some limitations should be noted. The evaluation of the com- 
munity engagement activities has been a more qualitative, process 
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evaluation; longer-term outcome measures are still being de- 
veloped. The data on CVD outcomes (eg, blood pressure) are lim- 
ited to the 4 participating providers, which represent just over half 
of the county patient population. Finally, HSC is focused on CVD 
only, which, although a leading cause of illness and death, is not 
indicative of overall health system transformation. However, many 
of the issues that arise in working in CVD (eg, data sharing, col- 
laboration across systems, linking with community resources) are 
present in broader transformation efforts, so the HSC lessons 
should apply. 

The HSC collaborative members continue to work together. On 
the horizon are the continued expansion of the community engage- 
ment work, the creation of a clinical population health improve- 
ment collaborative to broaden and standardize the clinical im- 
provement work, and additional population-level metrics to judge 
the impact. The goal continues to be implementing targeted, co- 
ordinated clinical, community, and policy interventions to im- 
prove cardiovascular health, recognizing that only by sustaining 
efforts over the long term can sustained health improvement be 
achieved. 
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Tables 
 

Table 1. Partner Organization Participation in Key Initiative Components, Hearts of Sonoma County Initiative, Sonoma County, California 
 

 
 
 
 

Organization 

 
 
 

Type of 
Organization 

 
 

Health 
Action 
Council 

 
 

Committee 
for     

Healthcare 
Improvement 

 
 

HSC 
Leader- 

ship 
Team 

 
 

HSC 
Member- 

ship 

 
 

HSC 
Clinical 

WG 

 
HSC 

Community- 
Clinical 

Linkages 
WG 

 
HSC 

Community 
Engage- 

ment 
WG 

HSC Data 
WG and 
Partici- 

pation in 
Data 

Sharing 

 
Accountable 
Communities 

of Health 
Oversight 

Committee 

Center for Well-Being Community-based or- 
ganization: wellness 
programs 

 
X 

  
X 

  
X 

 
X 

 
X 

  
X 

Ceres Community 
Project 

Community-based or- 
ganization: nutrition/ 
meal assistance 

   
X 

  
X 

 
X 

 
X 

  

Farm To Pantry Community-based or- 
ganization: nutrition/ 
meal assistance 

    
X 

  
X 

   

Health Action Multi-sector collabor- 
ative X X X X X X X X X 

Integrative Medical 
Clinic Foundation 

Health care provider    
X X X X 

  

Kaiser Permanente 
Santa Rosa 

Health care provider    
X X X 

 
X 

 

Northern California 
Medical Associates 

Local medical associ- 
ation 

         

Partnership Health- 
Plan of California 

Managed Medicaid 
health plan 

 
X 

 
X X X 

  
X 

Petaluma Health 
Care District 

Public health district X 
  

X X X X 
  

Redwood Com- 
munity Health Coali- 
tion 

Consortium of com- 
munity health cen- 
ters 

 
X 

 
X 

  
X 

 
X 

 
X 

 
X 

 
X 

 
X 

Santa Rosa Family 
Medicine Residency 

Health care provider    
X X X 

   

Santa Rosa Com- 
munity Health 

Health care provider X X 
 

X X X X X X 

Sonoma County De- 
partment of Health 
Services 

County public health 
department 

 
X 

 
X 

 
X 

 
X 

 
X 

 
X 

 
X 

 
X 

 
X 

Sonoma County De- 
partment of Health 
Services Tobacco 
Team/Smoke Free 
Tobacco Coalition 

County public health 
department 

    
 

X 

 
 

X 

 
 

X 

 
 

X 

  

Sonoma County Fam- 
ily YMCA 

Community-based or- 
ganization: wellness 
programs 

    
X 

 
X 

 
X 

 
X 

  

St Joseph Health 
Medical Group 

Health care provider X X 
 

X X X 
 

X 
 

St. Joseph Health 
Sonoma County, 
Health Promotion 
Programs 

Health care provider     

X 

 

X 

 

X 

 

X 

  

Abbreviations: HSC, Hearts of Sonoma County; WG, workgroup. 
(continued on next page) 
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(continued) 

Table 1. Partner Organization Participation in Key Initiative Components, Hearts of Sonoma County Initiative, Sonoma County, California 
 

 
 
 
 

Organization 

 
 
 

Type of 
Organization 

 
 

Health 
Action 
Council 

 
 

Committee 
for     

Healthcare 
Improvement 

 
 

HSC 
Leader- 

ship 
Team 

 
 

HSC 
Member- 

ship 

 
 

HSC 
Clinical 

WG 

 
HSC 

Community- 
Clinical 

Linkages 
WG 

 
HSC 

Community 
Engage- 

ment 
WG 

HSC Data 
WG and 
Partici- 

pation in 
Data 

Sharing 

 
Accountable 
Communities 

of Health 
Oversight 

Committee 

Sutter Medical Group 
of the Redwoods 

Health care provider X X 
 

X X X 
 

X 
 

The Permanente 
Medical Group/Kais- 
er Permanente Santa 
Rosa 

Health care provider  
X 

 
X 

  
X 

 
X 

 
X 

  
X 

 

United Way of the 
Wine Country 

Non-profit organiza- 
tion/fundraising co- 
alition 

    
X 

   
X 

  

West County Health 
Centers 

Health care provider   
X X X X 

 
X 

 

Abbreviations: HSC, Hearts of Sonoma County; WG, workgroup. 
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Table 2. Organizational Staff, by Partner Organization, Hearts of Sonoma County Initiative, Sonoma County, California 
 

 
 
Organization 

 
Clinical Representationa 

 
Quality/Data 

Representation 

 
Leadership 

Representation 

 
CHW 

Participation 

Administration/ 
Program 

Managers 

Center for Well-Being   X X X 

Ceres Community Project   X  X 

Farm To Pantry   X   

Health Action X  X   

Integrative Medical Clinic Foundation X  X  X 

Kaiser Permanente Santa Rosa X X X   

Northern California Medical Associates X     

Partnership HealthPlan of California X  X   

Petaluma Health Care District   X   

Redwood Community Health Coalition X X X  X 

Santa Rosa Family Medicine Residency X  X  X 

Santa Rosa Community Health X X X  X 

Sonoma County Department of Health Services  X X   

Sonoma County Department of Health Services To- 
bacco Team/Smoke Free Tobacco Coalition 

  X  X 

Sonoma County Family YMCA   X  X 

St Joseph Health Medical Group X X X  X 

St Joseph Health Sonoma County, Health Promo- 
tion Programs 

 X X X  

Sutter Medical Group of the Redwoods X X X  X 

The Permanente Medical Group/Kaiser Perman- 
ente Santa Rosa 

X X X   

United Way of the Wine Country   X  X 

West County Health Centers X X X  X 

Abbreviation: CHW, community health worker. 
a Includes providers, pharmacists, and nurses. 
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Abstract 

Purpose and Objectives 
We conducted a mixed-methods process and outcome evaluation 
for a statewide fruit and vegetable prescription program. The pro- 
cess evaluation assessed program implementation, identified op- 
portunities for quality improvement, and provided recommenda- 
tions for future programmatic activities. The outcome evaluation 
measured how the program affected purchases of fruits and veget- 
ables among low-income patients and patient satisfaction with the 
program. 

Intervention Approach 
The Washington State Department of Health (WA DOH) 
partnered with public and private health care systems, public 
health agencies, a community-based organization, and a supermar- 
ket chain to launch a fruit and vegetable prescription program in 
2016. The prescription was a $10 voucher redeemable for fruits 
and vegetables at any one of 169 participating supermarkets. Pre- 
scriptions were distributed to eligible low-income patients in clin- 
ics and community settings. 

 
Evaluation Methods 
WA DOH reviewed quarterly reports, meeting minutes and notes, 
telephone call logs, and email logs to solicit feedback on program 
implementation processes. We calculated overall prescription re- 
demption rates on the basis of the number of prescriptions distrib- 
uted by implementing partners and the number of prescriptions re- 
deemed at participating supermarkets. We assessed patient satis- 
faction through a web-based survey. The study period was July 1, 
2016, through June 30, 2018. 

 
Results 
Best practices for implementation included using the prescription 
to improve patient engagement and retention and connect patients 
to additional services, and working in the community to enhance 
program support and uptake. Overall, $154,810 in fruit and veget- 
able prescriptions were redeemed during the study period (54.4% 
redemption rate). Most survey respondents (88.2%) reported eat- 
ing more fruits and vegetables than previously as a result of the 
prescription. 

 
Implications for Public Health 
Fruit and vegetable prescriptions are an effective way to increase 
affordability of healthy foods for low-income patients. These pro- 
grams are scalable and translatable across various types of patient–
provider encounters. 
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Summary 

What is already known on this topic? 

Programs that increase affordability of fruits and vegetables through finan- 
cial incentives have improved fruit and vegetable consumption and food 
security among participants. However, program scalability is limited when 
programs rely on partnerships with farmers markets and small-scale gro- 
cers. 
What is added by this report? 

Through a process and outcome evaluation, this report highlights program 
implementation successes and barriers of providing fruit and vegetable 
prescriptions in partnership with a supermarket chain to low-income resid- 
ents in Washington State. 
What are the implications for public health practice? 

A statewide fruit and vegetable prescription program is scalable and trans- 
latable across various types of patient–provider encounters and helps im- 
prove affordability of fruits and vegetables for low-income residents. 
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Introduction 
Despite public health efforts, people in Washington State and the 
United States overall do not eat enough fruits and vegetables to 
meet national recommendations for a healthy diet (1–3). This is 
especially true for people who have limited access to healthy foods 
(4,5). Food insecurity — the limited or uncertain availability of 
nutritionally adequate and safe foods (6) — disproportionately af- 
fects people with low incomes, people of color, and rural resid- 
ents (7). Food insecurity has a negative effect on health and in- 
creases the risk of developing chronic diseases such as type 2 dia- 
betes (8–10) and hypertension (8,11). Increased fruit and veget- 
able consumption can mitigate the progression of chronic disease 
(12,13) and is associated with reduced risk of cardiovascular dis- 
ease (14,15), cancer (16), stroke (14,17,18), and premature death 
(17,19). 

Although in 2017 the overall food insecurity rate in Washington 
State (11.5%) was lower than the national average (12.5%), in- 
trastate geographic and demographic disparities exist; the rate in 
some Washington counties is nearly 1.5 times the national aver- 
age (20). Federal nutrition assistance programs, such as the Sup- 
plemental Nutrition Assistance Program (SNAP), are effective in 
significantly reducing food insecurity (21). However, SNAP parti- 
cipants are less likely than income-eligible and higher-income 
nonparticipants to consume fruits and vegetables (22,23). Pro- 
grams that increase affordability of fruits and vegetables through 
financial incentives have improved rates of fruit and vegetable 
consumption (24) and food security (25) among participants over- 
all and improved glycemic control among participants with dia- 
betes (26). However, such programs are limited when they rely on 
partnerships with farmers markets that may operate only season- 
ally, or small-scale grocers that may carry only a small variety of 
fruits and vegetables. 

The US Department of Agriculture’s Food Insecurity Nutrition In- 
centive (FINI) Grant Program supports projects that incentivize 
the purchase of fruits and vegetables among SNAP participants 
(27). In 2015, the Washington State Department of Health (WA 
DOH) received a FINI grant to improve the nutritional quality of 
SNAP participants’ diets in Washington State by implementing 
fruit and vegetable incentive programs with food retailers and 
community partners (www.doh.wa.gov/FINI). As part of the FINI 
grant, WA DOH began implementing a statewide fruit and veget- 
able prescription program in July 2016. 

Purpose and Objectives 
The objective of this study was to describe mixed-method process 
and outcome evaluation results after 2 years of implementation of 

the fruit and vegetable prescription program, using data collected 
from July 1, 2016, through June 30, 2018 (hereinafter, “the study 
period”). The purpose of the process evaluation was to 1) exam- 
ine strengths and weaknesses of the fruit and vegetable prescrip- 
tion program implementation and 2) gain insight into successful 
programming activities for fruit and vegetable prescriptions. The 
purpose of the outcome evaluation was to 1) assess overall effect- 
iveness of the program in improving affordability of healthy foods 
among low-income patients and 2) assess patient satisfaction with 
the fruit and vegetable prescription program. Although the pro- 
gram is planned to run through December 2019, the reporting of 
mid-program evaluation findings, given the current national cli- 
mate for fruit and vegetable incentives (28), can help other health 
departments and interested parties in implementing similar pro- 
grams. 

Intervention Approach 
In July 2016, WA DOH partnered with public and private health 
care systems, public health agencies, and a community-based or- 
ganization (hereinafter, “implementing partners”), and a supermar- 
ket chain to launch a fruit and vegetable prescription program in 
counties where the prevalence of low fruit and vegetable intake, 
food insecurity, and chronic disease are disproportionately high 
(29). The fruit and vegetable prescription is a $10 fruit and veget- 
able voucher redeemable at any one of 169 participating supermar- 
kets — defined as a store containing all major food departments 
and reporting at least $2 million in annual sales (30) — belonging 
to the supermarket chain (Figure 1). WA DOH designed the pro- 
gram on the basis of a 2014 fruit and vegetable prescription pilot 
program in Washington State with one participating health care 
system and the supermarket chain, and in consideration of the 
modeled health effects of fruit and vegetable incentives (31). 
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Figure 1. Percentage of households receiving Supplemental Nutrition 
Assistance Program benefits by census tract and location of prescribing sites 
and participating supermarkets, Washington State’s Fruit and Vegetable 
Prescription Program, 2016–2018. Resources: Supplemental Nutrition 
Assistance Program data, American Community Survey, 2012–2016; clinic 
data, Healthy Eating Active Living Program, Washington State Department of 
Health. 

Programmatic planning exercises during the first 15 months of the 
grant period (April 2015–June 2016) included an in-person meet- 
ing, email correspondence, and webinars with implementing part- 
ners. Through these exercises, WA DOH and implementing part- 
ners identified that they needed flexibility in implementing the 
fruit and vegetable prescription program. 

Implementing partners used various types of patient encounters, 
prescribers, and dosing amounts (Table), which were determined 
by the needs of their diverse patient populations — including ra- 
cial/ethnic minority groups, senior citizens, and residents in urban 
and rural areas — and typical workflows. The prescription — 
available in English, Spanish, and Russian — was distributed to 
patients during one-on-one clinic visits; disease prevention and 
management classes (including the Diabetes Prevention Program 
[32] and Chronic Disease Self-Management Program [33]); mater- 
nal, infant, and child health visits; community events; health edu- 
cation classes; and nutrition education classes. Prescribers hand- 
wrote a 1-month expiration date on the prescription at the time of
distribution. Patients were required to be a SNAP participant to be
eligible for the program, and prescribers confirmed eligibility
verbally or through a questionnaire. The number of prescriptions
(ie, “dose”) received by patients varied across implementing part- 

ners, encounter types, and frequency of encounters (Table). We 
established no limit on the number of times a patient could re- 
ceive a prescription (eg, in some settings patients received a pre- 
scription once per week for 6 months), and patients could receive 
prescriptions from more than one implementing partner. In some 
settings, adults received the prescription on behalf of children 
younger than 18 years. Implementing partners tracked prescrip- 
tion distribution via paper method or electronic medical record 
(EMR). Once per quarter, implementing partners reported monthly 
distribution numbers to WA DOH through an electronic data col- 
lection system. One or more unique Price Look Up (PLU) num- 
bers was assigned to each implementing partner and was printed 
on the prescription. 

Patients redeemed the prescription at any one of 169 participating 
supermarkets in Washington State. Patients presented the prescrip- 
tion at point-of-sale to purchase qualifying items, which included 
fresh, canned, or frozen fruits and vegetables without added fats, 
oils, sugars, or salt. No additional purchase was necessary to re- 
deem the prescription, but patients were encouraged to purchase at 
least $10 of qualifying items per transaction. WA DOH and the 
supermarket chain provided training to store staff members to pre- 
pare for prescription redemption. At the point-of-sale, the pre- 
scription was scanned and purchase information was stored in the 
supermarket’s sales database. The supermarket chain provided 
data on the number of prescriptions redeemed by PLU, by quant- 
ity and characteristics of items purchased, and by dollar amount. 

Overall, 14 implementing partners participated during the study 
period. The program began with 9 implementing partners; 3 im- 
plementing partners discontinued distributing prescriptions in 
2017 and 2018 because of staffing limitations. In 2018, 5 new im- 
plementing partners began distributing prescriptions, resulting in 
11 implementing partners with 185 prescribers in 86 prescribing 
sites in the program in June 2018 (Figure 1). 

Evaluation Methods 
To assess the fruit and vegetable prescription program, we con- 
ducted a mixed-methods process and outcome evaluation. The 
process evaluation assessed program implementation, examining 
strengths and weaknesses of the program and identifying success- 
ful programming activities, to identify opportunities for program 
quality improvement and provide recommendations for future pro- 
grammatic activities. The outcome evaluation measured program 
use: how the fruit and vegetable prescription program affected pa- 
tients’ purchasing of fruits and vegetables and patient satisfaction 
with the program. We developed the evaluation plan and ques- 
tions on the basis of extensive stakeholder input through annual in-
person meetings and presentations, quarterly telephone calls 
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and webinars, and frequent email communication with implement- 
ing partners. The Washington State Institutional Review Board 
deemed evaluation activities exempt from review. 

Process evaluation: qualitative data analysis of 
program implementation 

 
 

As part of process evaluation activities, we reviewed quarterly re- 
ports, meeting minutes and notes, and telephone call and email 
logs to solicit feedback on program implementation processes. 
Each quarter, as part of regular reporting required for partici- 
pation in the program, implementing partners identified key suc- 
cesses in their fruit and vegetable prescription program imple- 
mentation activities and overall experiences with prescription dis- 
tribution, including facilitators and barriers to effective imple- 
mentation. We collected this information electronically through a 
secure online survey platform. All implementing partners respon- 
ded to the same open-ended questions on facilitators, barriers, and 
key program activities. WA DOH staff members reviewed these 
electronic reports each quarter and tracked responses through a 
Microsoft Excel 2013 spreadsheet, providing technical assistance 
as needed for continuous program quality improvement. In all, this 
review included 89 reports generated during the study period. 

WA DOH staff members also kept records of telephone calls and 
emails from implementing partners requesting technical assist- 
ance for program implementation and telephone calls and emails 
that described the steps taken as a result of this assistance. We 
matched details from telephone call and email logs to implement- 
ing partner reporting to identify and confirm quality improvement 
measures taken. In all, we reviewed records from 20 telephone 
calls and emails during the study period. 

In addition to required implementing partner reporting and re- 
quests for technical assistance, WA DOH staff members held 
quarterly meetings, including 6 virtual meetings and 2 in-person 
meetings, during the study period. These meetings were an oppor- 
tunity for the study team to ground-truth key themes emerging 
from reporting and provided a venue for more in-depth know- 
ledge sharing among all implementing partners. WA DOH kept 
detailed agenda and meeting notes from each of these meetings. 

Evaluation staff members reviewed all compiled responses from 
reporting, technical assistance efforts, and meeting notes and 
closed-coded responses to answer the following questions: 

 
• What are major facilitators and barriers to 1) program implementation in the 

clinic setting and 2) patients’ use of a fruit and vegetable prescription? 
• What are key activities and/or resources considered critical to the success- 

ful implementation of an incentive program in the clinic setting? 

Evaluation staff analyzed coded responses and identified patterns 
across responses by using thematic analysis. 

Although one-on-one in-depth interviews were originally planned 
during the study period as part of the process evaluation, staffing 
limitations led to a change in methodology and approach. Addi- 
tionally, preliminary review of documents received from imple- 
menting partners and sharing of results with key stakeholders 
showed that information from regular reporting and technical as- 
sistance activities was more than sufficient for identifying facilitat- 
ors and barriers to program implementation and provided more 
timely information for continuous program quality improvement 
than would have been possible from interviews. 

Outcome evaluation: quantitative data analysis of 
program use and patient satisfaction 

 
 

We calculated overall prescription redemption rates for each im- 
plementing partner as a measure of program use. Each quarter, im- 
plementing partners reported the number of prescriptions distrib- 
uted each month via a secure online portal. Each month, WA DOH 
also received point-of-sale transaction details for each prescrip- 
tion redeemed, including the PLU, dollar amount spent, and char- 
acteristics of items purchased, from the supermarket’s sales data- 
base via secure file transfer. Fruits and vegetables purchased at the 
point of redemption were categorized according to type (fresh, 
frozen, or canned) and whether they were eligible to be purchased 
with the prescription (ie, contained no added fats, oils, sugars, or 
salt). We calculated redemption rates by dividing the number of 
prescriptions redeemed by the number of prescriptions distributed 
over the specified time period. We reported rates to implementing 
partners each quarter. We assessed redemption rates by quarter and 
time of month (first 10 days of month, second 10 days, and third 
10 days) to determine how timing of SNAP benefit issuance 
affected prescription redemption. We compared redemption rates 
from earlier in the month (ie, the first and second 10 days of the 
month, when SNAP benefits would have been issued) with the 
third 10 days to assess whether the fruit and vegetable prescrip- 
tion was helping to stretch participants’ SNAP benefits. We used 
data on purchases and redemption data to assess program use to 
answer the following evaluation question: To what extent did pa- 
tients use the fruit and vegetable prescription? 

We surveyed patients to assess their satisfaction with the fruit and 
vegetable prescription program. Because response rates for tele- 
phone and mail-based surveys are declining (34) and because 
these survey types are relatively labor-intensive to implement, we 
required a different approach and chose to test a web-based ap- 
proach. Although one concern about web-based approaches to data 
collection is its accessibility among low-income or elderly popula- 
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tions, national data show that most low-income households and 
households with people 65 years or older use a computer or other 
handheld device for internet access (35). 

Patients could complete the voluntary survey on any electronic 
device and were eligible to take the survey each time they re- 
ceived a prescription. When the prescription was distributed to an 
adult on behalf of a child’s participation, the parent or guardian 
was invited to take the survey on behalf of the child. The survey 
consisted of 30 questions, including validated questions on demo- 
graphic and socioeconomic characteristics (36), food insecurity 
(37), and fruit and vegetable consumption (38). Additional survey 
questions were provided or adapted from implementing partner 
feedback and tested among patient populations as applicable. 
These questions asked about health and shopping behaviors and 
general satisfaction with the fruit and vegetable prescription pro- 
gram. Analysis of the survey responses helped answer evaluation 
questions related to patient satisfaction, namely 

 
• To what extent did patients find the fruit and vegetable prescription accept- 

able to use? 
• How does receipt of a fruit and vegetable prescription change patients’ 

knowledge, attitudes, and practices toward fruit and vegetable consumption, 
health behaviors, and perceived access to healthy foods? 

 

The survey first became available to patients in September 2017. 
Each participant received a $3 electronic gift card at each survey 
completion (maximum 1 per week). We managed and calculated 
summary statistics (ie, percentages) by using Microsoft Excel 
2013. 

Results 
Perspective of implementing partners 

 
 

Implementing partners identified several key milestones and les- 
sons learned as a result of the prescription program, illuminating 
potential areas for future program success. 

Offering the fruit and vegetable prescriptions improved patient 
visits. Implementing partners consistently reported increased at- 
tendance and retention in health care appointments and com- 
munity-based classes when prescriptions were offered. For ex- 
ample, one implementing partner reported higher-than-average 
completion rates among patients in the Chronic Disease Self-Man- 
agement Program as a result of offering the prescription, with 95% 
of patients completing the 6-week program. Anecdotal evidence 
also showed that as a result of the fruit and vegetable prescription 
program, patients scheduled and kept more follow-up appoint- 
ments with primary care dietitians, and no-show rates for home 
visiting decreased slightly. 

Providing a method to identify high-need patients helped connect 
these patients to additional services. Several implementing part- 
ners incorporated food insecurity screening and nutrition wrap- 
around services into their institutional workflows as a result of of- 
fering fruit and vegetable prescriptions. One pediatric primary care 
clinic referred food-insecure families to an outreach organization 
that helped families determine eligibility for and enroll in SNAP 
and other food assistance resources. Another implementing part- 
ner worked with community health workers who lived and worked 
in low-income housing sites to distribute prescriptions during nu- 
trition education events. The community health workers were 
uniquely situated in these low-income housing sites and connec- 
ted their peers to other health-related screenings and programs that 
improve food security and other social determinants of health. 

Working in the community enhanced program support and uptake. 
Implementing partners reported using several methods to best 
reach eligible patients in their communities. One such method was 
having bilingual dietitians, nutrition educators, and other health 
care providers distribute fruit and vegetable prescriptions. One im- 
plementing partner hosted culturally relevant nutrition education 
classes in Russian and distributed the prescriptions in the Russian- 
speaking community. Other implementing partners reported ef- 
forts to engage with the Spanish-speaking community; however, 
some patients expressed hesitancy in enrolling in SNAP for fear of 
negative consequences to their documentation status. 

Eliminating administrative burden helped ease program imple- 
mentation. Implementing partners reported difficulty tracking dis- 
tribution of the paper-based prescriptions for various reasons. 
First, the prescriptions required a hand-written expiration date, 
which increased workload on prescribers, as well as time required 
for distribution, which could affect patients’ perception of the pro- 
gram. Prescribers in many encounters also had to count out each 
prescription during distribution, which required time and intro- 
duced potential human error in the number of prescriptions distrib- 
uted. Many prescribers distributed prescriptions outside of tradi- 
tional clinic visits (eg, at community-based nutrition education 
classes, during community health worker visits), and they used pa- 
per tracking sheets to document distribution because they did not 
have access to an EMR. Although prescribers could have used 
technology — for example, tablets or smart phones — for track- 
ing purposes, the use of technology could have been perceived as 
intrusive to patients or as a barrier to prescribers. Finally, in the 
few locations where the EMR was available, implementing part- 
ners found that introduction of an EMR tracking method was cost- 
prohibitive because of the involvement of outside vendors or in- 
formation technology staff. 
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Program use and patient satisfaction 

Redemption rates and other characteristics of fruit and vegetable 
prescription transactions. During the study period, 28,481 pre- 
scriptions were distributed, with $284,810 provided to patients to 
use when purchasing fruits and vegetables. Of these, 15,481 pre- 
scriptions were redeemed, for an overall redemption rate of 54.4% 
(15,481 of 28,481). Because each prescription was valid for 1 
month from the date of distribution, and the exact date of prescrip- 
tion distribution was not linked with date of redemption, this re- 
demption rate is a conservative estimate; true redemption rates 
cannot be calculated until one month after the program’s end, in 
December 2019. Redemption rates varied by quarter (Figure 2), 
ranging from 42.5% (376 of 884) in the first quarter of operation 
(July–September 2016) to 72.5% (2,336 of 3,221) in the third 
quarter of operation (January–March 2017). Rates also varied by 
implementing partner type, with 2 partners consistently showing 
redemption rates greater than 50%  (partner 1, 64.1% [7,606  of 
11,865] and partner 2, 57.1% [3,222 of 5,643]). Among all part- 
ners, overall redemption rates measured 33.9% (914 of 2,698) or 
higher. Redemption rates also varied by time of month. The re- 
demption rate averaged 29.0% (4,489 of 15,481) during the first 
10 days of the month, 33.0% (5,109 of 15,481) during the second 
10 days, and 38.0% (5,883 of 15,481) during the third 10 days. 

Figure 2. Quarterly redemption rate of prescriptions for all implementing 
partners combined, Washington State’s Fruit and Vegetable Prescription 
Program, July 2016–June 2018. Redemption rates were calculated by dividing 
the number of prescriptions redeemed by the number of prescriptions 
distributed over the specified time period. 

Although we could not track transactions at the patient level, link- 
age with the supermarket’s loyalty shopper program showed that 

prescriptions were redeemed by at least 3,688 unique shoppers. In 
95.6% of all prescription transactions (14,802 of 15,481), patients 
spent more than $10.00 on qualifying items (Figure 3). On aver- 
age, shoppers spent $17.62 (standard deviation, $11.18) on quali- 
fying items during the first shopping trip in which they redeemed a 
prescription. Although most items (94.0% of dollar amount spent; 
$145,520 of $154,810) purchased were fresh fruits and vegetables, 
patients used the prescription for purchase of canned (4.0%; 
$6,190 of $154,810) and frozen (2.0%; $3,100 of $154,810) fruits 
and vegetables. 

Figure 3. Dollar amount spent on fruit and vegetable purchases per 
prescription redeemed, Washington State’s Fruit and Vegetable Prescription 
Program, July 2016–July 2018. 

Perception of the fruit and vegetable prescription program among 
patients receiving prescriptions. From September 1, 2017, through 
June 30, 2018, 144 patients completed the electronic survey. Most 
respondents (88.9%; n = 128) reported the prescription was easy to 
use. Of the 144 respondents, 74.3% (n = 107) reported food in 
their home was less likely to run out as a result of the prescription, 
and 86.8% (n = 125) reported increased ability to afford balanced 
meals. 

Patients also reported a perceived increase in fruit and vegetable 
intake as a result of receiving the fruit and vegetable prescription: 
88.2% (n = 127) reported eating more fruits and vegetables than 
previously and 70.1% (n = 101) reported that they tried a new fruit 
or vegetable. In addition, 76.4% (n = 110) reported increased fruit 
and vegetable consumption among family members. 

Participation in the program also resulted in patients’ perceived 
health benefits: 71.5% (n = 103) reported managing their health 
conditions better, and 81.2% (n = 117) reported improvement in 
meeting nutrition, diet-related, or meal plan goals. 

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services, 
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. 

6 Centers for Disease Control and Prevention • www.cdc.gov/pcd/issues/2019/18_0617.htm 

http://www.cdc.gov/pcd/issues/2019/18_0617.htm


PREVENTING CHRONIC DISEASE 
PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY 

VOLUME 16, E91 

JULY 2019 

 

 

 

Implications for Public Health 
Results from the mid-program evaluation affirmed that the fruit 
and vegetable prescription program improved affordability of 
fruits and vegetables for low-income patients and helped them 
achieve their health behavior goals. Our analysis shows patients 
maximized the full value of the prescription, and stretched limited 
food budgets to buy healthy foods. Patient-level survey responses 
showed a perceived improvement in consumption of healthy foods 
and perceived health benefits as a result of receiving the prescrip- 
tion. 

Findings from our evaluation highlight several important points. 
First, our results show that fruit and vegetable prescription pro- 
grams are scalable and translatable across various patient–pro- 
vider encounter types in various geographic settings, but they re- 
quire flexibility for implementing partners to fit into their typical 
institutional or programmatic workflows. Despite this require- 
ment of flexibility, offering the prescriptions is an effective way to 
engage patients in educational and counseling sessions. A key 
reason for its effectiveness is that the prescription simultaneously 
addresses food insecurity and chronic disease prevention/manage- 
ment by providing financial support for patients to modify pur- 
chases and achieve healthy eating goals. 

Second, our evaluation results show how social determinants of 
health can be incorporated into patient-provider encounters. Imple- 
menting partners can capitalize on fruit and vegetable prescription 
programs by establishing consistent, holistic enrollment criteria 
and processes for patients. Although funding for this program re- 
quires patients to be enrolled in SNAP, a useful screening tool for 
other fruit and vegetable prescription programs would be the Hun- 
ger Vital Sign (37), a validated 2-question food insecurity screen- 
ing tool that identifies marginally and severely food-insecure pa- 
tients (39). Screening for food insecurity is preferable to relying  
on enrollment in nutrition assistance programs to improve pro- 
gram reach, because some patients who are food insecure may not 
be eligible for or choose to sign up for SNAP benefits for various 
reasons (eg, income, immigration status). Additionally, patients 
who screen positive for food insecurity can be referred to other 
wraparound services such as federal nutrition assistance programs 
(eg, Special Supplemental Nutrition Program for Women, Infants, 
and Children [WIC], SNAP, senior nutrition programs) and com- 
munity resources (eg, food banks). As evidenced by implement- 
ing partners’ inclusion of community members in distributing pre- 
scriptions, along with providing community–clinical linkages for 
patients, it is important for prescription programs to offer cultur- 
ally and linguistically tailored classes and materials to ensure pro- 
grammatic effectiveness. 

Third, minimizing the amount of time required by prescribers to 
distribute the prescriptions is helpful for effective program imple- 
mentation. Although streamlining the process of distribution for 
all implementing partners may not be feasible, one strategy is to 
move from a paper prescription to a reusable card. Prescribers 
would issue the card and load it with a certain amount of dollars 
for fruits and vegetables, and patients would use it just like any 
other payment card at participating food retailers at point-of-sale. 
Prescribers could reload cards during follow-up appointments or 
classes. Although a card-based system may be more expensive 
than a paper-based system, ultimately it could increase efficiency 
and improve tracking for distribution and redemption. 

Implementing partners worked with various populations, includ- 
ing racial/ethnic minority groups, senior citizens, and residents in 
urban and rural areas. For all implementing partners, redemption 
rates were 34% or higher. We realize that a statewide fruit and ve- 
getable prescription program may not be feasible for other states  
to implement because of lack of funding and resources. However, 
similar programs at any scope or scale can benefit from the les- 
sons learned in our evaluation. Additionally, such programs can 
play a role in connecting health care with social determinants, 
which ultimately can improve population health; therefore, fund- 
ing organizations and legislators should consider investing in pro- 
grams that support healthy food purchases for low-income pa- 
tients. 

This evaluation has several limitations. The diverse implementa- 
tion of the fruit and vegetable prescription program limited the 
evaluation design, data collection methods, and subsequently the 
generalizability of findings. WA DOH supported flexibility in pro- 
gram implementation, which increased the number of patients re- 
ceiving a prescription; however, this flexibility prevented the clear, 
concise interpretation and translation of results that is pos- sible 
under the conditions of a controlled trial. Although a redemp- tion 
rate of 54% is respectable, 46% of prescriptions were not re- 
deemed. Because of the varied approaches in program implement- 
ation, we could not collect information from patients who did not 
redeem the prescription and better understand reasons for not us- 
ing it. Data collection was logistically and ethically challenging 
because of the number of implementing partners and prescribers; 
for this reason, we collected a minimal amount of patient-level 
data. Additionally, program implementation hindered the collec- 
tion of preprogram and postprogram measures, so we could not as- 
certain causal relationships. Finally, information on perceived be- 
nefit was limited to self-report, which is subject to bias. More ob- 
jective measures, such as biometric measures collected from an 
EMR, could eliminate potential bias, and will be added to data col- 
lection activities in future years, where possible. Although the use 
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of the electronic survey to collect data from patients enhanced data 
collection and minimized administrative burden, the response rate 
could be improved, and evaluation staff members will continue to 
work with implementing partners to improve this rate. 

Despite these limitations, we believe that these evaluation activit- 
ies were effective in providing a snapshot of the fruit and veget- 
able prescription program in Washington State. By using an elec- 
tronic survey to collect data from patients and having electronic 
access to implementing partner reports and point-of-sale data, we 
streamlined the process of data collection, entry, and analysis. 
Consistent reporting from implementing partners allowed for con- 
tinuous program quality improvement and provided an easy outlet 
for partners to report programmatic facilitators and barriers. We 
also believe that our findings and our approach, compared with 
those of a controlled trial, more accurately describe best practices 
for translating a fruit and vegetable prescription program to US 
settings that would not be appropriate for a controlled trial. 
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Table. Summary of Fruit and Vegetable Prescription Program Implementation Characteristics Across Implementing Partners, Washington State, 2016–2018 
 

Partner ID 
No. 

Implementing 
Partner type 

 
Patient Encounter Type 

 
Prescribers 

 
Dose 

 
Patient Populationa 

Distribution 
Period 

1 Federally qualified 
health center 

• Maternal, infant, and child 
health visitsb 
• Nutrition education classes 

Dietitians/nutritionists (n = 
4), nurses (n = 4), social 
workers (n = 9), health 
educators (n = 2) 

Varied according to 
family size and 
encounter 
frequency 

Adults and children July 2016–June 
2018 

2 Federally qualified 
health center 

• Clinic visits 
• Health education classes 

Health educators (n = 12) 1 or 2 
Prescriptions per 
week, depending 
on family size 

Adults January 2018–
June 2018 

3 Federally qualified 
health center 

• Clinic visits 
• Disease management and/ 
or prevention classesc 
• Maternal, infant, and child 
health visitsb 
• Nutrition education classes 

Dietitians/nutritionists (n = 
9), nurses (n = 6), social 
workers (n = 3), health 
educators (n = 9), 
community health workers (n 
= 8) 

Varied according to 
family size and 
encounter 
frequency 

Adults and children April 2018–June 
2018 

4 General hospital • Disease management and/ 
or prevention classesc 
• Maternal, infant, and child 
health visitsb 

Dietitians/nutritionists (n = 
4), nurses (n = 12), health 
educators (n = 11) 

Varied according to 
family size and 
encounter 
frequency 

Adults and children July 2016–June 
2018 

5 General hospital • Community events 
• Maternal, infant, and child 
health visitsb 
• Nutrition education classes 

Dietitians/nutritionists (n = 
2), social workers (n = 2) 
clinician (n = 1), health 
educators (n = 1), outreach 
workersd (n = 7) 

1 Prescription per 
encounter 

Adults July 2016–June 
2018 

6 Pediatric primary 
care clinic 

• Clinic visits Social workers (n = 2) 1 or 2 
Prescriptions per 
week, depending 
on family size 

Children July 2016–June 
2018 

7 Outpatient medical 
clinics 

• Clinic visits Dietitians/nutritionists (n = 
5) 

2 Prescriptions per 
week 

Adults May 2018–June 
2018 

8 Public hospital 
districte 

• Clinic visits 
• Community events 
• Nutrition education classes 
• Health education classes 

Dietitians/nutritionists (n = 
8), social workers (n = 2), 
outreach workersd (n = 14) 

Varied according to 
family size and 
encounter 
frequency 

Adults and children March 2018–June 
2018 

9 Tribal health 
department 

• Clinic visits 
• Community events 
• Nutrition education classes 

Dietitians/nutritionists (n = 
1), nurses (n = 1), social 
workers (n = 1), outreach 
workersd (n = 2) 

1–4 Prescriptions 
per encounter, 
depending on 
family size 

Adults and children April 2018–June 
2018 

10 Local health 
department 

• Community events 
• Maternal, infant, and child 
health visitsb 
• Nutrition education classes 

Dietitians/nutritionists (n = 
3), health educators (n = 15), 
community health workers (n 
= 17) 

1 Prescription per 
encounter 

Adults and children July 2016–June 
2018 

11 Local health 
department 

• Community events 
• Nutrition education classes 

Health educator (n = 1), 
community health workers (n 
= 2) 

1 Prescription per 
encounter 

Adults July 2016–June 
2018 

a For all patient populations that include children, adults receive prescriptions on behalf of their children. 
b Maternal, infant, and child health visits defined as home visiting, parenting classes, pregnant and postpartum visits, or Special Supplemental Nutrition Program 
for Women, Infants, and Children (WIC). 
c Disease management and/or prevention programs defined as childhood obesity prevention programs, Chronic Disease Self-Management Program (34) or Dia- 
betes Prevention Program (33). 
d Outreach workers defined as community-based staff who link patients to health services. 
e Public hospital district defined as a governmental entity authorized by Washington State law to deliver health services, including acute hospital care and prevent- 
ive care. 

(continued on next page) 
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(continued) 

Table. Summary of Fruit and Vegetable Prescription Program Implementation Characteristics Across Implementing Partners, Washington State, 2016–2018 
 

Partner ID 
No. 

Implementing 
Partner type 

 
Patient Encounter Type 

 
Prescribers 

 
Dose 

 
Patient Populationa 

Distribution 
Period 

12 Local health 
department 

• Nutrition education classes Health educators (n = 2) 1 Prescription per 
encounter 

Adults July 2016–March 
2018 

13 Local health 
department 

• Community events 
• Nutrition education classes 

Outreach workersd (n = 2) 1 Prescription per 
encounter 

Adults July 2016–
September 2017 

14 Community-based 
organization 

• Health education classes Health educator (n = 1) 1 Prescription per 
encounter 

Adults July 2016–May 
2017 

a For all patient populations that include children, adults receive prescriptions on behalf of their children. 
b Maternal, infant, and child health visits defined as home visiting, parenting classes, pregnant and postpartum visits, or Special Supplemental Nutrition Program 
for Women, Infants, and Children (WIC). 
c Disease management and/or prevention programs defined as childhood obesity prevention programs, Chronic Disease Self-Management Program (34) or Dia- 
betes Prevention Program (33). 
d Outreach workers defined as community-based staff who link patients to health services. 
e Public hospital district defined as a governmental entity authorized by Washington State law to deliver health services, including acute hospital care and prevent- 
ive care. 
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medical settings and health organizations using a logic model and 
rapid quality improvement process focused on a framework of 4 
systems-change levers: 1) data-driven action, 2) clinical practice 
standardization, 3) clinical–community linkages, and 4) financing 
and policy. We provide examples of how public health agencies 
applied the systems-change framework in all 4 areas to assess and 
modify population-based interventions to improve control of hy- 
pertension. This learning collaborative approach illustrates the im- 

   portance of public health in the prevention and control of chronic 
disease by supporting interventions that address community and 

PEER REVIEWED 
 

Abstract 
Thirty-one state and territorial public health agencies participated 
in a learning collaborative to improve diagnosis and management 
of hypertension in clinical and community settings. These health 
agencies implemented public health and clinical interventions in 

clinical linkages to address medical risk factors associated with 
cardiovascular disease. 

Background 
Cardiovascular disease (CVD) is the most common cause of death 
in the United States and a source of suffering and disability. Re- 
ductions in deaths from CVD are largely due to decreased use of 
tobacco products, improvements in blood pressure and cholesterol 
control, and advances in medical treatment (1,2). However, de- 
clines in death rates from heart disease have slowed, and addition- 
al action is needed to sustain progress and decrease the risk of ill- 
ness and death associated with CVD (3). 

In 2017, the American College of Cardiology and the American 
Heart Association released new blood pressure guidelines that 
suggest lowering the optimal blood pressure target from below 
140/90 mm Hg to below 130/80 mm Hg; however, among people 
with high blood pressure in the United States, only half were in 
compliance with the previous guidelines, and fewer will meet the 
new ones (4). Diagnosis and control of hypertension is an oppor- 
tunity for public health entities to work with health care systems at 
the state, tribal, local, and territorial levels to support and improve 
clinical care of patients with high blood pressure. In addition, 
blood pressure control largely depends on patient self-manage- 
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Summary 

What is already known on this topic? 

Integrating public health, clinical care, and community approaches can im- 
prove the clinical, social, and economic burdens of cardiovascular disease. 

What is added by this report? 

A learning collaborative to support state and territorial health agencies, 
health care systems, and community partners was developed to imple- 
ment evidence-based practices for hypertension diagnosis and control 
across communities. A systems-change framework and rapid quality im- 
provement process helped increase coordination between health agen- 
cies and health care systems. 
What are the implications for public health practice? 

This learning collaborative shows that health agencies in various jurisdic- 
tions can improve communication between community health organiza- 
tions and public health and leverage technical and financial resources to 
support programs for patients to self-manage their blood pressure. 
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ment and may benefit from more comprehensive community- 
based approaches (5–7). 

Cooperative Agreement Purpose and 
Structure 
In 2013, the Centers for Disease Control and Prevention (CDC), 
Division for Heart Disease and Stroke Prevention, began a cooper- 
ative agreement with the Association of State and Territorial 
Health Officials (ASTHO), a national nonprofit organization rep- 
resenting public health agencies in the United States, the US territ- 
ories, and the District of Columbia. ASTHO and CDC developed a 
learning collaborative, defined as a group of public health leaders 
and partners who have a common interest in a subject area that 
collaborates to achieve sustainable change and improvement. The 
ASTHO/CDC Heart Disease and Stroke Prevention Learning Col- 
laborative was designed to support state and territorial health 
agencies, health care systems, and community partners in efforts  
to improve hypertension diagnosis and control in and across com- 
munities by supporting the implementation of evidence-based 
practices (8). 

ASTHO and CDC developed a logic model for the learning col- 
laborative that served as a blueprint for health improvement meas- 
ures and approaches (Figure). The logic model was based on the 
CDC National Center for Chronic Disease Prevention and Health 
Promotion’s 4 domains of public health action (9). A framework 
for systems change was developed for the learning collaborative 
(10), and it focuses on 4 systems-change levers: 1) data-driven ac- 
tion, 2) clinical practice standardization, 3) clinical–community 
linkages, and 4) financing and policy (10). 

Figure. Logic model for ASTHO/CDC Heart Disease and Stroke Prevention 
Learning Collaborative. Abbreviations: ASTHO, Association of State and 
Territorial Health Officials; CDC, Centers for Disease Control and Prevention; 
PDSA, Plan, Do, Study, Act; PH, public health; QI, quality improvement; TA, 
technical assistance. 

Jurisdictions, including state, territorial, and tribal-serving organ- 
izations, partnered with local public health agencies, community 
health centers, and private clinics to implement programs that pre- 
vent, detect, and reduce hypertension rates. States, tribal-serving 
organizations, and territories developed an aim statement to sum- 
marize their project’s intervention approach, objectives, and pro- 
gram, which provided a source of continuity of reporting and data 
sharing, as officials and partners regularly communicated and re- 
ported on project progress to CDC, ASTHO, and other jurisdic- 
tions in their cohort. Jurisdictions used the logic model as a guide 
to help categorize their intervention approaches into the 4 main 
components of the ASTHO framework. The learning collaborat- 
ive also used a rapid quality improvement process focused on the 
“plan,” “do,” “study,” and “act” (PDSA; Institute of Health Im- 
provement [11]) model to improve program implementation in a 
rapid, yet systematic fashion. The PDSA cycle allowed for rapid 
implementation, refinement of activities in the framework, and 
process improvement in a 10-month period. 

We reviewed our experience using a 4-component framework to 
address systems change and the rapid quality improvement pro- 
cess to help states change systems, provide an overview of activit- 
ies from 3 state health departments who implemented the frame- 
work, and summarize the implications for public health practice of 
using this approach. 

Implementation of the Learning 
Collaborative 
After an ASTHO-led Request for Proposal, states, tribal-serving 
organizations, and territories (jurisdictions) submitted proposals 
and were funded to develop a quality improvement process to im- 
prove hypertension diagnosis and control (Phase 1) (9). Ulti- 
mately, 31 jurisdictions, which included partnerships with tribal- 
serving organizations, participated in the learning collaborative 
during a 5-year period. Each collaborated with a range of stake- 
holders, which included public health agencies, health care pro- 
viders, clinical quality improvement organizations, health informa- 
tion technology experts, public and private payers, pharmacists, 
community-based health care professionals, community organiza- 
tions, local health departments (LHDs), and others. These unique 
partnerships provided jurisdictions with access to various re- 
sources to facilitate community and patient engagement (eg, home 
blood pressure monitoring and pharmacy counseling programs), as 
well as data sources (eg, electronic patient registries) to identify 
people with undiagnosed hypertension, uncontrolled hypertension, 
or both. 

We applied the strategies used to implement the ASTHO/CDC 
framework in 3 states, each with a unique set of characteristics: 
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New York, Oklahoma, and Arkansas (Table). New York State has 
many resources and has consistently been an early adopter in im- 
plementing population-based interventions through its health de- 
partment to improve control of medical risk factors for chronic 
disease. New York participated in Phases 1 and 2 of the learning 
collaborative. Arkansas has modest resources and has emerged as 
a leader in addressing community–clinical linkages to address self- 
management of chronic disease risk factors through work with loc- 
al clinics. Arkansas enrolled during the second year (Phase 2) and 
continued to participate throughout the 5 years. Oklahoma insti- 
tuted a unique collaboration between the state health department 
and an independent, self-governed, tribal nation. Oklahoma joined 
the collaborative during the third year (Phase 2) of implementa- 
tion under an expansion of the initiative to address hypertension 
disparities in American Indian/Alaska Native populations. Each 
state used a comprehensive approach to improve hypertension 
identification and control by working across all 4 systems-change 
levers in our framework (Table). Each state excelled in its imple- 
mentation of specific areas of the framework. 

New York. New York used data-driven action to support Feder- 
ally Qualified Heath Center use of electronic health records to 
identify and track patients with hypertension, resulting in an im- 
provement in hypertension control rates of 18.7% across centers in 
just 2 years. Their use of a regional health information exchange 
provided real-time county-level rates of hypertension, hyperten- 
sion control, and undiagnosed hypertension and is now a model 
for other state and territorial programs. 

Arkansas. Arkansas developed and tested well-defined hyperten- 
sion care management plans in 4 counties, on the basis of a com- 
munity team-based care approach that ultimately became the mod- 
el for a standardized protocol that is now used statewide. They 
used a web-based pharmacy platform to help community phar- 
macists identify patients with uncontrolled blood pressure and cal- 
culate and monitor patient medication adherence (12). 

Oklahoma. A unique collaboration with Oklahoma and the 
Choctaw Nation leveraged community resources to establish a 
pharmacy-based hypertension management model through a part- 
nership with a university college of pharmacy. The approach 
greatly expanded self-management options and resources for pa- 
tients across a large rural area, throughout nontribal health sys- 
tems and within the Choctaw Nation. 

Implications for Public Health Practice 
The jurisdictions participating in the ASTHO/CDC Heart Disease 
and Stroke Prevention Learning Collaborative are compelling ex- 
amples of effective approaches to hypertension management and 
control that can be implemented at the state and community levels 

when funding and technical support are made available. Before 
their participation in the learning collaborative, states received dir- 
ect funding from CDC to support their core heart disease and 
stroke prevention programs. The learning collaborative work built 
on this capacity and provided a structured environment for states 
to work more deliberately on systems change using the team-based 
rapid improvement model. Learning collaborative states received 
modest additional funding through the learning collaborative, 
which was used to facilitate team building, expand data collection 
efforts, and support additional reporting requirements. Grantees 
were able to hire additional personnel to oversee and facilitate 
their intervention approach, expand the use of jurisdiction-wide 
standardized hypertension measures, refine and expand capacity to 
use health information exchanges to inform clinic-based and popu- 
lation-based health improvement efforts, and establish and 
strengthen ongoing, standardized clinical data reporting. 

Findings from these case studies support early reports that integra- 
tion of public health, clinical care, and community health centers 
can help health systems address the clinical, social, and economic 
burdens of CVD (8,9). These jurisdictions demonstrated short- 
term gains in health systems integration and progress toward long- 
term goals of systems and policy change to improve hypertension 
diagnosis and control. 

This learning collaborative illustrates how public health efforts are 
necessary to help prevent and control chronic disease by support- 
ing interventions that focus on clinical outcomes associated with 
CVD. Although clinical outcomes are challenging to attribute to a 
population health program, in part because of a lack of a compar- 
ison group, quality improvement programs have shown substan- 
tial improvements in management and control of chronic diseases 
when public health and clinical care services are integrated 
(10,13). However, implementing large program-based initiatives 
typically takes time, is contingent on both public and private part- 
nerships, and requires multiple resources for implementation and 
evaluation. ASTHO was able to accelerate the implementation 
process, while maintaining standards for quality improvement be- 
cause of its ties with jurisdiction health leaders and historical suc- 
cess with multisector collaboratives (8,9). A focus on a 4-compon- 
ent framework of systems-change levers, and a rapid quality im- 
provement process allowed for increased coordinated efforts 
between jurisdictions and community health agencies. Jurisdic- 
tions had opportunities to assess the progress of their intervention, 
rapidly adjust their program with tools provided by ASTHO and 
CDC, and share evidence-based best practices among other juris- 
dictions. 

Blood pressure control is largely dependent on patient self-man- 
agement programs. However, such programs are less frequently 
integrated into the team-based care model and monitored by health 
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care systems (5–7). This learning collaborative shows that health 
agencies in various jurisdictions can facilitate communication 
between community health organizations and public health and 
leverage technical and financial resources to support programs for 
patients to self-manage their blood pressure. Ultimately, other 
funding streams and strategies such as health care payer reim- 
bursement are needed to sustain these programs and take them to a 
national scale. 

Jurisdictions that participated in the ASTHO/CDC Heart Disease 
and Stroke Prevention Learning Collaborative addressed different 
intervention approaches. These approaches included partnering 
with leadership from traditionally marginalized communities, 
bridging clinical services, and providing capacity building. Our re- 
port highlights a framework of systems-change levers that ad- 
dresses key areas for program sustainability and reach. Examples 
include using electronic health record systems to drive identifica- 
tion of undiagnosed and uncontrolled hypertension; implementa- 
tion of protocols for treatment, referrals, and follow-up to ensure 
clinical practices are standardized across public health; and forma- 
tion of partnerships between community organizations and local 
clinics that help expand networks and self-management support. 
An evaluation of the approaches and outcomes of the 5-year learn- 
ing collaborative is under way (unpublished data). It will provide 
further insight into differences in governmental public health 
structures that may better integrate diagnosis and control of hyper- 
tension at the community level and improve outcomes. 
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Table 
 

Table. State and Tribal Characteristics and Results of Evidenced-Based and Promising Best Practices in 3 States, ASTHO/CDC Heart Disease and Stroke Preven- 
tion Learning Collaborative, 2013–2018 

Best Practices Used to Achieve Results New York State Oklahoma Arkansas 

Community–clinical linkages 

Establish connections between health care, public 
health, and other jurisdictions to improve access to 
hypertension services and support throughout the 
care continuum, as well as increase data sharing 
among states and territories. 

Local health departments and 
Federally Qualified Health 
Centers; home blood pressure 
monitoring program with clinical 
support; health information 
exchange data analysis. 

Pharmacy hypertension clinic; 
Choctaw Nation health system and 
pharmacists; academic partnership 
with University of Oklahoma Health 
Sciences Center College of 
Pharmacy. 

Partnerships with providers, local 
health units, community 
pharmacies and senior centers in 
rural, underserved communities. 

Data-driven action 

Improve data exchange or capacity by using health 
information technology to facilitate patient 
identification, referral, and follow-up. 

Metrics developed with 
electronic medical record data; 
data registries used to track and 
contact patients; data system 
used to evaluate and report 
clinical outcomes. 

Data from electronic health records 
used to identify patients with 
uncontrolled hypertension for 
referral (counseling or 
management). 

Used data from electronic medical 
records to identify undiagnosed 
hypertension. Partnership with 
Humana to improve quality of care. 

Standardization of clinical practice 

Implement protocols to ensure consistency in 
intervention implementation and data collection and 
analysis methods. 

Adopted and implemented 
hypertension treatment 
protocols; home blood pressure 
program with clinical support; 
and systems for tracking and 
follow-up. 

Developed a referral process; 
established a pharmacist–provider 
collaboration; educated and 
counseled patients; calculated 
arteriosclerotic cardiovascular 
disease risk; and conducted blood 
pressure monitoring and follow-up. 

Protocols for referrals to local 
clinics established a program for 
counseling by pharmacist; 
developed strategies for 
hypertension management based 
on a team-based care framework. 

Financing and policy 

Create a sustainable system to improve hypertension 
prevention, detection, and control through payment 
reform, and help jurisdictions leverage funding 
outside of the learning collaborative to establish 
systems of care or expand their programs and 
initiatives to other areas throughout the jurisdiction. 

Instituted a 90-day pharmacy 
benefit to expand coverage for 
medications for hypertension in 
their Medicaid-managed care 
plans. 

Computed a return of investment of 
$160 per dollar spent, based on the 
average emergency department cost 
of a single cardiovascular disease 
event. 

Established a partnership with a 
private payer, a health care 
coalition, and a hospital to develop 
a payer model for transition of 
hypertension care from emergency 
departments to team-based care 
and medical homes. 

Abbreviations: ASTHO, Association of State and Territorial Health Officials; CDC, Centers for Disease Control and Prevention. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services, 
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. 

 

6 Centers for Disease Control and Prevention • www.cdc.gov/pcd/issues/2019/19_0065.htm 

http://www.cdc.gov/pcd/issues/2019/19_0065.htm


 

 

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health 
and Human Services, the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. 

PREVENTING CHRONIC DISEASE 
P U B L I C  H E A L T H  R E S E A R C H ,  P R A C T I C E ,  A N D  P O L I C Y   

 

IMPLEMENTATION EVALUATION 

Multisector Approach to Improve Healthy Eating 
and Physical Activity Policies and Practices in 

Early Care and Education Programs: The National 
Early Care and Education Learning 
Collaboratives Project, 2013–2017 

Teresa M. Garvin, PhD, MS1; Lisa Weissenburger-Moser Boyd, PhD, MPH1; 
Alethea Chiappone, MPH, MSW1; Casey Blaser, MSc1; Mary Story, PhD, RD2; 

Allison Gertel-Rosenberg, MS3; Julie Shuell, MPA3; Debbie Chang, MPH3; Dianne Ward, EdD4; 
Catherine Plumlee, MPH1; Michael Beets, MEd, MPH, PhD5; Amy L. Yaroch, PhD1 

 

Accessible Version: www.cdc.gov/pcd/issues/2019/18_0582.htm 

Suggested citation for this article: Garvin TM, Weissenburger- 
Moser Boyd L, Chiappone A, Blaser C, Story M, Gertel- 
Rosenberg A, et al. Multisector Approach to Improve Healthy 
Eating and Physical Activity Policies and Practices in Early Care 
and Education Programs: The National Early Care and Education 
Learning Collaboratives Project, 2013–2017. Prev Chronic Dis 
2019;16:180582. DOI: https://doi.org/10.5888/pcd16.180582. 

 
 

 
PEER REVIEWED 

 

 

Abstract 

Purpose and Objectives 
Embedding healthy eating and physical activity best practices in 
early care and education settings is important for instilling healthy 
behaviors early in life. A collaborative partnership between 
Nemours Children’s Health System and the Centers for Disease 
Control and Prevention was created to implement the National 
Early Care and Education Learning Collaboratives Project 
(ECELC) in childcare settings in 10 states. We measured improve- 
ment at the program level by the self-reported number of best 
practices implemented related to healthy eating and physical activ- 
ity. 

 
Intervention Approach 
The ECELC implemented a collaborative model with state-level 
partners (eg, child care resource and referral networks) and early 
care and education programs. Intervention components received 
by program directors and lead teachers included 1) self-assess- 
ment, 2) in-person learning and training sessions, 3) action plan- 
ning and implementation, 4) technical assistance, and 5) post-reas- 
sessment. 

 
Evaluation Methods 
A pre–post design assessed self-reported policies and practices re- 
lated to breastfeeding and infant feeding, child nutrition, infant 
and child physical activity, screen time, and outdoor play and 
learning as measured by the validated Nutrition and Physical 
Activity Self-Assessment for Child Care (NAP SACC) best prac- 
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Summary 

What is already known on this topic? 

Incorporating healthy eating and physical activity best practices in early 
care and education settings is important for instilling healthy behaviors 
early in life. 
What is added by this report? 

A collaborative intervention among a health care system, state-level part- 
ners, and early care and education programs increased the number of 
best practices being met related to breastfeeding and infant feeding, child 
nutrition, infant and child physical activity, screen time, and outdoor play 
and learning in early care and education settings. 
What are the implications for public health practice? 

Development, implementation, and evaluation of policy and practice- 
based partnerships to promote healthy eating and physical activity among 
children attending early care and education programs may help prevent 
obesity in the United States. 
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tices instrument. The sample included 1,173 early care and educa- 
tion programs. 

 
Results 
The number of best practices met for each of the 5 NAP SACC 
areas increased from pre-assessment to post-assessment approxim- 
ately 6 months later and ranged from 1.5 to 4.7 best practices (P < 
.001). Almost all increases occurred regardless of participation in 
the Child and Adult Care Food Program, Quality Rating Improve- 
ment System, Head Start/Early Head Start, and/or accreditation 
status. 

 
Implications for Public Health 
The innovative and collaborative partnerships led to broad imple- 
mentation of healthy eating and physical activity–based practices 
in early care and education settings. Development, implementa- 
tion, and evaluation of policy and practice-based partnerships to 
promote healthy eating and physical activity among children at- 
tending early care and education programs may contribute to 
obesity prevention in the United States. 

Introduction 
More than 1 in 8 children (14%) aged 2 to 5 years were obese in 
2016 (1). Children who are obese are more likely to be adults who 
are obese and are at an increased risk for chronic diseases (ie, type 
2 diabetes, cardiovascular disease, and some cancers) and prema- 
ture death in adulthood (2). Furthermore, children with obesity are 
susceptible to depression, emotional and behavioral disorders, and 
poor self-esteem (3). Possibly because of comprehensive changes 
at the environmental and policy levels and targeted practice inter- 
ventions, slight declines in obesity among children aged 2 to 5 
years have been reported in some communities in the United 
States (1,4). These reports provide early and promising evidence 
for policy and practice obesity prevention efforts for this age 
group (1,4). 

Promotion of healthy eating and physical activity (HEPA) behavi- 
ors in early care and education (ECE) settings can reduce the risk 
of obesity among the nearly 13 million children aged 5 years or 
younger who spend some portion of their week in this setting (5,6). 
Given the high level of exposure young children have to policies 
and practices in ECE programs, they are a key setting to 
implement strategies to improve policies and practices and con- 
tribute concurrently with other childhood obesity prevention ef- 
forts in the United States (7). Further, HEPA-based interventions 
targeting ECE environments, practices, and policies have demon- 
strated success in improving the quality of care provided (5,8–12). 
Preliminary evidence suggests that ECE environmental-level 
strategies, such as improving policies and practices related to eat- 

ing, physical activity, and sedentary behaviors, may improve 
health behaviors of children enrolled in these programs (13–15). 
Although ECE provider-level interventions have demonstrated 
success, integrating the promotion of HEPA-based practices and 
policies into existing ECE systems may contribute concurrently 
with other initiatives aimed at childhood obesity prevention among 
children aged 5 years or younger. 

Nemours Children’s Health System (Nemours) collaborated with 
the Centers for Disease Control and Prevention (CDC) to imple- 
ment the National Early Care and Education Learning Collaborat- 
ives (ECELC) Project in 10 states. In 2007, Nemours developed 
and implemented an intervention in Delaware to promote HEPA 
among children in various settings, including ECE settings. A key 
part of the initiative was the establishment of learning collaborat- 
ives using a “train-the-trainer” model with ECE programs to 
identify and implement healthier policies and practices (16). The 
Nutrition and Physical Activity Self-Assessment for Child Care 
(NAP SACC) instrument (17,18) documented that all 28 ECE pro- 
grams reported significant improvement in either healthy eating 
practices or physical activity practices, and 81% of the programs 
improved in both (16). In 2012, Nemours adapted this model for 
spread and scale, ultimately reaching 10 states (Alabama, Arizona, 
California, Florida, Indiana, Kansas, Kentucky, Missouri, New 
Jersey, and Virginia) in collaboration with CDC (19). The result- 
ing ECELC aimed to promote healthy environments, policies, and 
practices related to breastfeeding and infant feeding, child nutri- 
tion, infant and child physical activity, screen time, and outdoor 
play and learning in ECE programs. To our knowledge, this is the 
largest effort to improve HEPA policies and practices in ECE pro- 
grams across multiple states. 

Purpose and Objectives 
The ECELC recently ended its sixth and final year of implementa- 
tion. The project established and implemented learning communit- 
ies with teams of ECE providers to promote peer learning and to 
support and improve their HEPA policies and practices. The 
ECELC’s learning collaborative design is an adaptation of the In- 
stitute for Healthcare Improvement’s Breakthrough Series model 
(20). The ECELC was guided by a theory of change (Figure 1), 
which was previously applied to ECE programs (21), to outline the 
inputs, activities, and outcomes anticipated as part of the interven- 
tion. Evaluation efforts explored the degree to which several short- 
term outcomes were achieved. The primary outcome assessed 
throughout the evaluation was related to changes to HEPA policies 
and practices in ECE settings, and data were derived by using the 
NAP SACC instrument from 2013 to 2017 (the first 5 years of the 
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ECELC). The purpose of this evaluation was to determine if 
scores from the NAP SACC instrument improved from pre-assess- 
ment to post-assessment and how similar or different these scores 
were across programs with regard to auxiliary federal, state, or in- 
dependent agency program participation. 

Figure 1. Abbreviated National Early Care and Education Learning 
Collaboratives Project theory of change. Abbreviations: CD, compact disc; DVD, 
digital versatile disc; ECE, early care and education; LMCC, Let’s Move! Child 
Care. 

Intervention Approach 
Inputs. Inputs included the national team (ie, Nemours, CDC, and 
the Gretchen Swanson Center for Nutrition), state partners, pro- 
gram materials, and financial resources. State partners included a 
state implementing partner (statewide organization serving as the 
implementer), a state project coordinator (a staff member em- 
ployed by the state implementing partner), and trainers to facilit- 
ate learning sessions and provide technical assistance. Program 
materials included the ECELC curriculum and training materials 
(eg, toolkits), as well as self-assessments (eg, NAP SACC instru- 
ment). Lastly, each ECE program received a $500 stipend to sup- 
port staff time and purchasing of equipment. 

Activities. Although Nemours provided guidance and direction on 
implementation, the state implementing partner had flexibility for 
the purposes of ownership and buy-in. It was anticipated that ECE 
program involvement in other state-level programs and initiatives 
had potential for impact on the effectiveness of the ECELC, so the 
model was intended to be tailorable at the state, local, and ECE 
program levels. ECE programs were recruited by state project co- 
ordinators through various informal methods, including personal 
telephone calls, online recruitment, and connections with groups 
such as Head Start/Early Head Start. A strength of this recruit- 
ment method was many state implementing partner agencies had 

existing relationships with programs and were providing them with 
support in other, nonhealth areas of program improvement. To be 
eligible to participate, ECE programs initially had to be op- erating 
in a center-based physical facility and designate a team of up to 3 
people (eg, owner or director, teacher, cook) to attend 5 in- person 
learning sessions. During the first 5 years of the ECELC, 2,266 
ECE programs were enrolled and 1,910 completed the inter- 
vention (84%). 

ECE program engagement. The ECELC implementation cycle 
spanned approximately 10 months and consisted of 5 main 
strategies: 1) self-assessment; 2) in-person peer learning sessions, 
3) action planning and implementation, 4) technical assistance,
and 5) re-assessment.

In-person peer learning. Leadership teams and other staff particip- 
ated in 5 approximately 6-hour in-person learning sessions led by 
trainers over a 10-month period. These sessions included didactic 
presentations on HEPA-based content, interactive activities, and 
peer sharing and support. Of the 572 programs enrolled in the first 
year of this project, the average number of learning sessions atten- 
ded per program was 3.4 sessions (attendance data were not ana- 
lyzed in later years). 

Action planning. After each of the first 4 learning sessions, teams 
were tasked to return to their ECE programs and share what they 
learned. This type of peer sharing aimed to help build program- 
wide staff support for implementing best practices across the 5 
topic areas. Each program created improvement goals with corres- 
ponding objectives based on their self-determined need (using 
what they learned from their self-assessment as a guide), interest, 
and capacity. Programs were not required to set goals for each of 
the 5 topic areas. Using a social ecological approach (22), pro- 
grams then set action steps for each objective across 5 levels: 
child, family, program staff, program environments, and program 
policies (Figure 2). 
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Figure 2. Abbreviated National Early Care and Education Learning 
Collaboratives Project social ecological approach. 

Technical assistance. Individualized technical assistance at vari- 
ous levels of intensity, type, and frequency occurred in between 
learning sessions to support programs during their action planning 
phases. Each trainer provided technical assistance via in-person, 
telephone, or electronically to about 15 programs at a time. Train- 
ers completed forms for each technical assistance interaction to 
describe how the technical assistance was delivered (eg, which 
programs received it, how much time it took, the mode of technic- 
al assistance), what NAP SACC topic area the technical assist- 
ance was related to, and if the technical assistance was related to 
the program’s action plan. 

Evaluation Methods 
A pre–post design assessed the self-reported changes in policies 
and practices related to breastfeeding and infant feeding, child nu- 
trition, infant and child physical activity, screen time, and outdoor 
play and learning for programs participating in the ECELC. The 
primary outcome data were derived from the NAP SACC instru- 
ment (17). Other data were collected before the first learning ses- 
sion via electronic enrollment and assessment forms including 
contact information, ECE program characteristics (eg, ages of chil- 
dren served), and state characteristics (eg, presence of a quality 

rating and improvement system [QRIS]). For almost all participat- 
ing ECE programs, ECELC activities ended 3 months after the last 
learning session, and no further intervention activities were imple- 
mented. Study activities were approved by the Nemours institu- 
tional review board. 

Self-assessment of policy and practice data 

Participating ECE programs completed the NAP SACC instru- 
ment after the first learning session (pre-assessment). A previous 
study demonstrated that 89% of NAP SACC items showed at least 
moderate agreement for test-retest reliability, 100% of items 
showed at least moderate agreement for inter-rater reliability, and 
52% of items showed at least moderate agreement for validity 
when tested against the Environment and Policy Assessment and 
Observation (κ ≥ 0.20) (18). The NAP SACC instrument con- 
sisted of 5 topic areas: breastfeeding and infant feeding (23 items), 
child nutrition (44 items), infant and child physical activity (22 
items), outdoor play and learning (20 items), and screen time (12 
items) (17). Some items were specific to age groups served (ie, in- 
fants, toddlers, or preschoolers), and the rest were global (ie, ap- 
plied to all 3 age groups). Programs were stratified on the basis of 
which age groups they served (eg, preschoolers only, toddlers and 
preschoolers) and were assessed according to which NAP SACC 
best practice items applied to their program (as opposed to indi- 
vidual classrooms, if applicable). Each item had 4 response op- 
tions, ranging from low compliance to full compliance. For the 
purpose of this assessment, when the response option representing 
full compliance was selected, it was considered as the best prac- 
tice being met (best practice met = 1). All other responses were 
considered to mean the best practice was not met (best practice not 
met = 0). Post-assessment using the NAP SACC instrument oc- 
curred during the action period before the last learning session. 

Analysis 

The inclusion criteria for this evaluation included center-based 
ECE programs that participated in the ECELC through June 2017. 
Family child care homes were excluded from this analysis be- 
cause of the heterogeneity of that setting compared with center- 
based ECE programs. The eligible pool of ECE programs was 
1,879. Programs were further excluded from analysis if they 
served any combination of age groups other than preschoolers 
only; toddlers and preschoolers; or infants, toddlers, and 
preschoolers, the 3 most common configurations of age groups 
served in this sample. To align with the self-determined, pre–post 
design of this evaluation, programs were further excluded from 
topic area-specific analyses if they did not respond to at least one 
item in both the pre-assessment and post-assessment for that topic 
area of the NAP SACC instrument. 
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Primary comparisons of NAP SACC instrument change scores 
were conducted by using a longitudinal linear mixed model where 
the outcome variables were the 5 NAP SACC topic area scores 
measured for each ECE program at pre-assessment and post-as- 
sessment. Covariates contained in every model were: wave (denot- 
ing time point), age-groups served (except for breastfeeding and 
infant feeding, because it was administered only to programs 
serving infants, toddlers, and preschoolers), implementation cycle, 
wave-by-age-groups-served interaction (except for breastfeeding 
and infant feeding), and wave-by-implementation-cycle interac- 
tion. Models for specific program characteristics (eg, participation 
in the Child and Adult Care Food Program [CACFP]) also in- 
cluded the identified characteristic and a wave-by-characteristic 
interaction. The interrelatedness of a program’s pre-assessment 
and post-assessment scores was captured by using a first-order 
autoregressive structure covariance pattern (1). We used t tests to 
assess overall effects of program characteristics on change scores 
without controlling for covariates. Significance was set at a 2- 
sided α level of P < .05. 

Results 
The final analytic sample included 1,173 ECE programs (62% of 
eligible programs), of which 260 served preschoolers only; 229 
served toddlers and preschoolers; and 684 served infants, toddlers, 
and preschoolers (Table 1). Almost all of the ECE programs 
offered full-day care (93%), approximately half operated as non- 
profit organizations (47%), 19% were designated as Head Start/ 
Early Head Start, 14% were school-based, 18% were faith-based, 
and 1% were military-based. Most programs participated in the 
CACFP (62%), 34% reported being accredited, and 39% reported 
participating in their state’s QRIS. Meals and snacks most fre- 
quently served were breakfast (81%), lunch (87%), and afternoon 
snack (90%). 

The number of best practices met for each of the 5 NAP SACC 
topic areas significantly increased over the 10 months from pre-as- 
sessment to post-assessment (ranging from 1.5 to 4.7 best prac- 
tices; P < .001) (Table 2). The percentage change was the lowest 
for child nutrition, where an improvement of 4.7 best practices 
resulted in a 20% improvement. It was the highest for outdoor play 
and learning, where an improvement of 2.4 best practices res- 
ulted in a 44% improvement. 

This evaluation focused on the potential for 4 program character- 
istics to influence NAP SACC scores: CACFP, QRIS, Head Start/ 
Early Head Start, and accreditation (Table 3). Of these, Head 
Start/Early Head Start programs, those participating in CACFP, or 
accredited programs had significantly higher scores at pre-assess- 
ment (for all 5 topic areas) than those that did not. Participation in 

these supplemental initiatives was associated with pre-assessment 
scores being between 0.5 to 6.8 best practices higher. QRIS 
participation was associated with higher pre-assessment scores 
among 4 of the 5 topic areas at pre-assessment, with outdoor play 
and learning being the exception. Head Start/Early Head Start pro- 
grams improved by 1.6 fewer best practices in Child Nutrition 
compared with ECE programs that were not Head Start/Early 
Head Start designated (P < .001). Additionally, accredited pro- 
grams improved with regard to screen time, but by a smaller 
amount (0.4 fewer best practices; P = .02) when compared with 
nonaccredited programs. 

Implications for Public Health 
We found that the ECELC was an effective multisector approach 
to promote important changes to policies and practices in ECE 
programs related to breastfeeding and infant feeding, child nutri- 
tion, infant and child physical activity, outdoor play and learning, 
and screen time. Findings suggest that the ECELC fulfilled a key, 
short-term outcome, in that ECE programs made changes to 
policies and practices that evidence suggests may lead to im- 
proved food and physical activity environments for young chil- 
dren in ECE settings (13–15). 

An evaluation conducted after the ECELC was initially implemen- 
ted found that a subsample of ECE programs that had participated 
in the ECELC maintained improvements in NAP SACC best prac- 
tices for all topic areas one year later (23), suggesting potential for 
the ECELC to also achieve intermediate outcomes outlined in the 
theory of change. On average, the percentage change was the low- 
est for child nutrition, where a mean increase of 4.7 best practices 
resulted in a 20% improvement, and highest for outdoor play and 
learning, where a mean increase of 2.4 best practices resulted in a 
44% improvement. These improvements are proportionate to pre- 
assessment scores, so it is important to consider how much room 
ECE programs had to grow. ECE programs may have had more 
best practices to choose from with regard to outdoor play and 
learning, making it easier to improve in that area. 

A key part of the ECELC included building collaborations across 
ECE programs and with community partners (20). National part- 
ners represented health care (Nemours), government (CDC), and 
nongovernmental organization (Gretchen Swanson Center for Nu- 
trition) sectors, who worked with state-level implementation part- 
ners (eg, child care resource and referral networks and health de- 
partments) and participating ECE programs to implement healthi- 
er practices and policies. National, state, and local partners worked 
collaboratively to implement the initiative, gather the data, and 
demonstrate the effectiveness of the ECELC, thus building and ap- 
plying a strong evidence base for adopting a learning collaborat- 

 
 

 

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services, 
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. 

 

www.cdc.gov/pcd/issues/2019/18_0582.htm • Centers for Disease Control and Prevention 5 

http://www.cdc.gov/pcd/issues/2019/18_0582.htm


PREVENTING CHRONIC DISEASE 
PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY 

VOLUME 16, E94 

JULY 2019 

 

 

 

ive model to promote the adoption of HEPA-based practice and 
polices among ECE programs (24). Findings from this evaluation 
may inform future research, especially efforts to measure any dir- 
ect effect on population health, reactions or expectations for 
participation and performance among sectors (eg, health care, gov- 
ernment, nongovernmental organization, states, localities), or cata- 
lytic changes and spillover effects to inform a clearer view of how 
multisector partnerships contribute to population health improve- 
ment (24). 

In 2017, Richter et al urged scaling up of effective interventions 
for early childhood development by integrating into systems of 
health, education, and social and child protection, expressing that 
health and nutrition services are ideal starting points because of 
the relative affordability (25). Overall, programs participating in 
CACFP, QRIS, or Head Start/Early Head Start, or accreditation 
programs reported meeting significantly more best practices at 
pre-assessment compared with their counterparts that were not 
participating per each of these programs or initiatives. This expec- 
ted finding was consistent with other scientific literature (26,27) 
and was likely a result of the availability of resources via federal 
funding and educational materials and trainings, especially for 
Head Start/Early Head Start and CACFP programs. CACFP, Head 
Start/Early Head Start, QRIS, and accreditation require ECE pro- 
grams to adhere to a set of quality standards related to food, phys- 
ical activity, and screen time, which may have promoted best 
policies and practices among ECE programs before the start of the 
ECELC, and also could have indicated ECE programs that were 
more equipped or ready to change. It is probable that compared 
with QRIS or accreditation, CACFP and Head Start/Early Head 
Start focus more on children’s access to healthy environments. 

Although these findings are unsurprising, they help illustrate how 
the ECELC can operate synergistically among other HEPA-based 
efforts among ECE settings. Conversely, differences in change 
scores by program characteristics were reported only in the topic 
areas of child nutrition and screen time for Head Start/Early Head 
Start and accredited programs, respectively, and participation in 
these external initiatives for these topic areas was associated with 
lesser improvement. When programs did not improve at the same 
rate, it may have been because they were already meeting more 
best practices at the start of the ECELC. Regardless, an opportun- 
ity exists to explore why seemingly high-quality programs volun- 
tarily enroll in HEPA-based interventions, as well as how to reach 
ECE programs in greater need for improvement. That programs 
usually improved at the same rate whether they participated in ex- 
ternal initiatives or not suggests that the ECELC may help fill a 
gap in resources, educational materials, and/or setting standards 
among all ECE programs. 

The multisector learning collaborative model also helped facilitate 
ECE programs to be more ready to meet standards, a need that ex- 
ists among CACFP programs (28,29). A next step for the multi- 
sector collaborative model may be to partner with leaders of ex- 
ternal initiatives (eg, US Department of Agriculture, Head Start/ 
Early Head Start, accreditation agencies) to incorporate elements 
of the learning collaborative model into existing frameworks. 
Overall, the lack of differences in change from pre-assessment to 
post-assessment across ECE program characteristics in combina- 
tion with the improvement in best practices met in the overall 
sample suggests that the multisector partnership may be comple- 
mentary and not duplicative to outside support. It also demon- 
strates that the learning collaborative model, including tailorable 
components like technical assistance (30), may be generalizable to 
both well-resourced and poorly-resourced ECE programs. More 
specifically, the learning collaborative model can tailor training 
approaches toward guiding poorly-resourced ECE programs from 
partial compliance of best practices (as identified on their NAP 
SACC) to full compliance (30). As for well-resourced ECE pro- 
grams, technical assistance can be allocated toward providing pro- 
gram-specific feedback rather than providing nonprogram-specif- 
ic resources or guidance. 

Although currently no federal nutrition or physical activity stand- 
ards are enforced in ECE programs and most states lack meaning- 
ful regulations related to HEPA (31), state-level promotion of 
HEPA in ECE may support best practices. At the same time, fur- 
ther development is needed across most states (32,33). For ex- 
ample, ECE programs in Missouri may have been exposed to the 
Missouri Eat Smart and MOve Smart Guidelines for Child Care, 
which recommends ECE programs meet rigorous dietary and 
physical activity standards above the minimum requirements (34). 
Considering ways to enforce HEPA standards in ECE programs 
through a state’s QRIS, such as Arizona’s Quality First system, 
may also encourage and promote meeting best practices. Al- 
though they were not asked about specific accrediting agencies, 
accredited programs in this study may have also been encouraged 
or incented to meet best practices. A study of 185 licensed, full- 
time ECE programs that were assessed about program structure, 
staff training and behavior, and sedentary environment also 
showed that accreditation through the National Association for the 
Education of Young Children was associated with more physical 
activity–promoting practices (35). Success in the ECELC under- 
scores how implementing standards in ECE settings can be critic- 
al and ultimately contribute to reduced risk for obesity among 
children younger than 5 years. 

The US Departments of Health and Human Services and the US 
Department of Education have stated that ECE programs and pro- 
viders must receive proper education and training, as well as fair 
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compensation, to promote high-quality experiences for all chil- 
dren in these settings (36). However, in general, the ECE system 
in the United States lacks resources and funding to support ad- 
equate training and compensation for early childhood educators 
across all settings, making it difficult to support and promote best 
practices (36). Furthermore, ECE providers are among the lowest- 
paid workers in the United States and often do not receive health 
insurance or retirement benefits (37). Although the ECELC was an 
effective multisector model to promote important changes to 
HEPA policies and practices in ECE programs, integrating obesity 
prevention programming in a way that creates additional work- 
load without augmented compensation could potentially lead to 
challenges, such as resistance or increased employee turnover. A 
2014 study conducted in Ohio determined that financial stability 
was crucial to quality in ECE settings, and that most programs that 
were considered high-quality had supplemental revenue streams 
(38). Authors suggested that states could support ECE by subsidiz- 
ing programs to ensure that quality care is available for working 
families (38). Because state-level systems (eg, QRIS, health pro- 
motion initiatives) affect ECE programs, it may be feasible to ex- 
plore necessary supports for integrating learning collaboratives in- 
to statewide efforts. This may involve estimating resources re- 
quired (eg, human, technical, financial), considering who might 
perform key functions at the state-level to reduce overlap, ensure 
consistent evaluation over time, and determine feasibility and as- 
sociated cost of these systems (39). In this study, state implement- 
ing partner agencies had existing relationships with ECE pro- 
grams and were already providing them with support in other, 
nonhealth areas of program improvement. State implementing 
partner agencies have the opportunity to identify and build on loc- 
al strengths and also focus on areas of greatest need, which may 
contribute to more effective HEPA promotion in a learning collab- 
orative setting. Training and compensating ECE providers is a key 
aspect of the US labor force having access to quality child care, so 
another federal agency that may have a stake in supporting ECE 
providers would be the US Department of Labor. 

These findings should be interpreted with caution because of the 
contextual differences across locations as well as measurement- 
based limitations. Although a strength of this intervention is that 
strategies were consistent throughout the 6 years of the interven- 
tion, the degree to which ECE programs received intervention 
components (ie, technical assistance) varied. In addition, the inter- 
vention was supported via funding (eg, ECE programs were in- 
centivized by $500) and staff support. Reasons for programs en- 
rolling or dropping out of the intervention were not tracked con- 
sistently, and participating programs may have been motivated to 
change. Despite these limitations, results from annual evaluations 
were used to inform the development and improvement of the 
ECELC, contributing to the spread and scaling of the intervention 

across multiple states with consistent results (40). The reproducib- 
ility of results provides evidence that this model allowed, as inten- 
ded, for tailoring at the state, local, and ECE program levels, 
which may be a key component for ensuring sustained reach of the 
learning collaborative model. Although a more robust, less sub- 
jective measure would have been appropriate to assess interven- 
tion impact, NAP SACC is a stable and reasonably accurate instru- 
ment for use with child care interventions (18) and has been used 
widely in ECE settings. Because the NAP SACC pre-assessments 
occurred after the first learning session and the post-assessment 
occurred before the last learning session, “true” pre–post data were 
not collected. We were unable to use a control group and did not 
have the resources to fully explore and delineate other factors bey- 
ond the ECELC (eg, other initiatives or campaigns) that also may 
have contributed to the positive changes. Furthermore, we did not 
explore changes in behaviors at the child level, so we cannot com- 
ment on whether the ECELC reduced risk for obesity among 
young children, although expert opinion is that HEPA-promoting 
environments have the potential to influence individual behaviors 
(22). Last, this evaluation did not include a cost analysis, although 
the development of cost-effective adaptations to the delivery of the 
ECELC may help facilitate the adoption, support, and sustainabil- 
ity of the model in additional states, communities, and ECE pro- 
grams. 

This evaluation demonstrated that the innovative and collaborat- 
ive partnership led to broad implementation of best practices re- 
lated to breastfeeding and infant feeding, child nutrition, infant and 
child physical activity, outdoor play and learning, and screen time 
in ECE settings. The ECELC model was found to be comple- 
mentary and not duplicative to existing programs and initiatives 
(eg, CACFP). Findings also suggest that the multisector learning 
collaborative model may be generalizable to both well-resourced 
and poorly resourced ECE programs and that an opportunity ex- 
ists to engage additional sectors (ie, federal departments, state and 
local governments, state-level QRIS systems, and additional ECE 
programs) to collaborate and work toward shared goals, such as 
developing a healthy workforce through fostering early develop- 
ment. By implementing policies and practices in these settings, 
there is potential for reaching approximately 1 in 4 children aged 5 
years or younger and their families. Development, implementa- 
tion, and evaluation of policy and practice-based partnerships to 
promote HEPA among children attending ECE programs may 
contribute to obesity-prevention in the United States. 
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Tables 
 

Table 1. Characteristics of Early Childhood Education Programs (N = 1,173), Partnership to Implement the National Early Care and Education Learning Collaborat- 
ives Project in Childcare Settings in 10 US States, 2013–2017 

Characteristic No. (%) 

Combination of age groups serveda 

Preschoolers 260 (22.1) 

Toddlers and preschoolers 229 (19.5) 

Infants, toddlers, and preschoolers 684 (58.3) 

Program type 

Nonprofit 554 (47.2) 

Private 271 (23.1) 

Head Start/Early Head Start 217 (18.5) 

School-based 162 (13.8) 

Faith-based 208 (17.7) 

Military 9 (0.8) 

Native American–tribal, migrant, or seasonal 5 (0.4) 

Operating hoursa 

Half-day care available 480 (40.9) 

Full-day care available 1,086 (92.6) 

24-Hour care available 20 (1.7) 

Participated in Child and Adult Care Food Program 731 (62.3) 

Accredited 393 (33.5) 

Participated in state’s Quality Rating and Improvement System 456 (38.9) 

Food servicea,b 

Breakfast 939 (80.6) 

Morning snack 404 (34.4) 

Lunch 1,018 (86.8) 

Afternoon snack 1,051 (89.6) 

Dinner 72 (6.1) 
a Items may not total 1,173 because of nonresponse and differences in which data on characteristics were collected in each cycle. 
b Forty-one programs reported that they did not serve snacks or meals. 
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Table 2. Overall NAP SACC Change Scores Per Topic Area (N = 1,173), Partnership to Implement the National Early Care and Education Learning Collaboratives 
Project in Childcare Settings in 10 US states, 2013–2017a 

NAP SACC Topic Area Pre-Assessment Post-Assessment Change Scoreb Percentage Improvement 

Breastfeeding and infant feeding 9.7 12.6 2.9 29.9 

Child nutrition 23.3 28.0 4.7 20.2 

Infant and child physical activity 8.0 11.3 3.3 41.3 

Outdoor play and learning 5.5 7.9 2.4 43.6 

Screen time 5.2 6.7 1.5 28.9 

Abbreviation: NAP SACC, Nutrition and Physical Activity Self-Assessment for Child Care. 
a Analysis included early childhood education programs that responded to at least one item in the corresponding section of NAP SACC at pre-assessment and at 
least one item in post-assessment. 
b P < .001. 
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Table 3. ECE Program Characteristics Associated with NAP SACC Pre-assessment and Change Scores, Partnership to Implement the National Early Care and Educa- 
tion Learning Collaboratives Project in Childcare Settings in 10 US states, 2013–2017 

 
 
NAP SACC Topic Area/ECE Program 
Characteristic 

Difference at Pre-Assessment Difference in Change Score 

 
Noa 

 
Yesb 

Estimated Difference 
in Scorec 

 
P Value 

 
Nod 

 
Yese 

Estimated Difference 
in Scoref 

 
P Value 

Breastfeeding and infant feeding 

CACFP 8.52 10.41 1.96 <.001 3.07 2.68 −0.48 .20 

QRIS 9.15 10.22 0.85 <.001 2.66 3.04 0.61 .19 

Head Start/Early Head Start 9.66 10.65 1.56 <.001 2.76 3.14 0.50 .43 

Accreditation 9.33 10.41 1.18 <.001 3.03 2.48 −0.46 .23 

Child nutrition 

CACFP 19.76 25.32 5.57 <.001 5.03 4.59 −0.46 .25 

QRIS 23.00 23.53 0.44 .04 4.77 4.68 0.01 .69 

Head Start/Early Head Start 22.02 28.24 6.79 <.001 5.09 3.49 −1.64 <.001 

Accreditation 22.94 23.76 1.04 .002 4.79 4.84 −0.09 .83 

Infant and child physical activity 

CACFP 7.22 8.45 1.24 <.001 3.20 3.37 0.15 .57 

QRIS 7.66 8.51 0.76 <.001 3.25 3.31 0.07 .61 

Head Start/Early Head Start 7.78 9.02 2.12 <.001 3.44 2.75 −0.64 .05 

Accreditation 7.64 8.65 0.92 <.001 3.20 3.54 0.38 .18 

Outdoor play and learning 

CACFP 5.19 5.67 0.46 .03 2.53 2.53 −0.10 .73 

QRIS 5.30 5.81 0.59 .13 2.56 2.15 −0.37 .23 

Head Start/Early Head Start 5.43 5.79 0.48 .02 2.47 2.54 0.17 .60 

Accreditation 5.11 6.13 1.00 <.001 2.63 2.07 −0.56 .05 

Screen time 

CACFP 4.86 5.36 0.49 <.001 1.42 1.51 0.05 .77 

QRIS 4.95 5.57 0.62 <.001 1.55 1.35 −0.14 .43 

Head Start/Early Head Start 5.05 5.70 0.87 <.001 1.47 1.46 0.04 .85 

Accreditation 4.95 5.65 0.70 <.001 1.61 1.23 −0.39 .02 

Abbreviations: CACFP, Child and Adult Care Food Program; ECE, early care and education; NAP SACC, Nutrition and Physical Activity Self-Assessment for Child Care; 
QRIS, quality rating and improvement system. 
a The arithmetic mean of pre-assessment scores for programs without the characteristic (ie, non-CACFP). 
b The arithmetic mean of pre-assessment scores for programs with the characteristic (ie, CACFP). 
c Model-estimated pre-assessment score difference between levels of characteristic (yes and no) after controlling for differences due to time, cycle, child age 
groups served, and relevant interaction effects. 
d The arithmetic mean of change scores for programs without the characteristic (ie, non-CACFP). 
e The arithmetic mean of change scores for programs with the characteristic (ie, CACFP). 
f Model-estimated change score difference between levels of characteristic (with and without) after controlling for differences due to time, cycle, child age groups 
served, and relevant interaction effects. 
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Abstract 

Introduction 
Effective collaboration between public health and the health care 
system is essential for connecting medical and community health–
related resources and improving population health. We in- 
vestigated the linkages between local health departments and 
primary care clinics in Nebraska. 

 
Methods 
We conducted a mixed-method study by using semistructured in- 
person and telephone interviews and surveys in 2017 and 2018 
with directors of 19 Nebraska local health departments. Inter- 
views and surveys assessed activities and programs that health de- 
partments implemented or planned with clinics in their jurisdic- 

tions. Barriers, benefits, and opportunities for building the link- 
ages were identified. 

 
Results 
Strong linkages existed between local health departments and 
primary care clinics. Linkages focused on the control and preven- 
tion of chronic diseases and on traditional public health programs, 
including screening for cancer and other chronic diseases, vaccina- 
tions, worksite wellness programs, home visits, clinic and medica- 
tion assistance referrals, health message development, electronic 
health records data analyses, staff education, and improvements in 
policies and procedures. The most frequently reported barrier was 
funding, and the most frequently reported benefit was patient be- 
havior change. The opportunity most frequently reported was 
chronic disease health coaching. 

 
Conclusion 
Extensive linkages exist between Nebraska local health depart- 
ments and the health care systems in their areas. Additional fund- 
ing, effective workforce management, community needs assess- 
ments, and program evaluation can support joint initiatives to ad- 
dress community health priorities. 

Introduction 
The health care system is undergoing dramatic changes, from 
volume-based reimbursement to value-based reimbursement, to 
deal with the challenge of managing population health (1). One 
change is the emergence of new health care delivery models such 
as accountable care organizations and patient-centered medical 
homes (2,3). These models have strong financial incentives to re- 
duce costs while improving the quality of care and health out- 
comes through better care coordination (4). To achieve these goals 
for both individuals and populations, public health practitioners 
and health care providers must eliminate the cultural divide that 
exists between them and form effective partnerships that connect 
medical and community resources. 

Opportunities are increasing for public health agencies to work 
closely with the health care system by building linkages and col- 
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Summary 

What is already known about this topic? 

Various linkage initiatives between public health and health care systems 
have been implemented throughout the United States. 

What is added by this report? 

This study was the first to investigate Nebraska’s recent experiences in 
building linkages between public health and primary care in 2017 and 
2018 from the viewpoint of local health departments. 
What are the implications for public health practice? 

The linkage programs and activities and their effect and the barriers, bene- 
fits, and opportunities for building linkages identified in this study can be 
used to shape stronger and broader local and national practices for future 
collaborations and system integration. 
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laborations. The Institute of Medicine’s 2012 report explored 
promising integration models for the 2 systems, described the de- 
gree of integration, and developed principles for successful integ- 
ration (5). Public health practitioners and health care providers 
have worked together to integrate their systems and health object- 
ives (6). A 2013 nationwide survey found that 84% of state public 
health practitioners engaged in collaboration activities but that 
these activities were primarily client-oriented and focused on sec- 
ondary rather than primary prevention (7). A 2016 study found 
that in communities that implemented population health activities 
involving multisector partners, resident death rates from cardi- 
ovascular disease, diabetes, and influenza were reduced (8). A re- 
cent report concluded that these partnerships are critical compon- 
ents of a comprehensive community wellness approach that will 
ensure seamless care and prevention for everyone (9). Linkages 
not only improve individual health, but also work upstream to ad- 
dress the policies and environmental and social factors that influ- 
ence community and population health (10). 

Nebraska ranked tenth among all states in America’s Health Rank- 
ings in 2014 and thirteenth in 2017 (11). In public health funding, 
Nebraska ranked twentieth in 2017 with an expenditure of $95 per 
person (11). Nevertheless, in some health areas, such as obesity, 
infectious diseases, and disparity in health status, Nebraska was 
far below national averages and needed collaboration between 
health care and public health. We assessed linkage activities 
between local health departments and primary care clinics in Neb- 
raska in 2017 and 2018. 

Methods 
We conducted a mixed-method study by using semistructured in- 
person and telephone interviews and surveys to assess linkage pro- 
grams and activities between local health departments and primary 
care clinics. We collected data in 3 steps. First, we conducted in- 
person and telephone interviews with 19 Nebraska health depart- 
ment directors in 2017. The interview consisted of 12 semistruc- 
tured questions on linkage activities that were planned or imple- 
mented with the clinics in the health department’s jurisdiction. All 
interviews were recorded and transcribed, and common themes 
were identified. In July 2018 we administered a 19-question sur- 
vey to assess the progress and effects of the departments’ linkage 
activities (Table). Respondents could choose from answers 
provided that were based on information obtained from the 2017 
telephone interviews, give other answers, or fill in the numbers or 
rating scores. The number of each given answer selected and the 
weighted rating scores were calculated, and the numbers were ad- 
ded. In August and September 2018 we conducted another round 
of interviews with 5 health department directors to gain more in- 
depth knowledge. 

Results 
Eighteen of 19 health department directors completed the first- 
round interview, and 16 responded to the survey. Responses 
showed that in addition to traditional programs (eg, tracking com- 
municable and food-borne illness outbreaks, emergency prepared- 
ness, environmental health programs) several strong linkages with 
primary care clinics already existed in 5 areas we identified: the 
National Diabetes Prevention Program, screening services, works- 
ite wellness programs, vaccination services, and other programs 
and activities. Ten health departments had formal agreements on 
linkage projects with clinics. Most linkage activities focused on 
control and prevention of chronic diseases. Because of limited re- 
sources and large geographic coverage areas, most health depart- 
ments worked with only a few clinics. 

Collaboration between health departments and 
clinics 

 
 

National Diabetes Prevention Program. Fourteen of the 16 health 
departments that responded participated in one common linkage 
program, the evidence-based National Diabetes Prevention Pro- 
gram, which involves lifestyle improvement for patients with pre- 
diabetes through healthy eating, increasing physical activity, con- 
trolling stress, and losing weight. From July 1, 2017, through June 
30, 2018, these 14 health departments screened 217 clients for pre- 
diabetes and referred 546 at-risk clients to primary care clinics 
(Table). Of the 14 health departments, 11 selected patients from 
self-referral, 10 from primary care clinics, 9 from health depart- 
ment programs, 8 from federally qualified health centers, 8 from 
worksite wellness programs, 7 from hospitals, and 7 from com- 
munity organizations. Each health department employed a nurse or 
a community health worker to serve as the health coach for the 16- 
week program. Although most directors felt the program was suc- 
cessful, many said that it worked most efficiently when patients 
were referred into the program by primary care clinics and when 
patients’ results from the program were shared with the clinics. 
Without patient referrals from clinics, health departments often 
struggled to enroll enough patients. 

Screening services. Fifteen health departments offered screenings 
for diabetes, hypertension, and cholesterol at multiple community 
sites and worksites, and at the health department. Participants with 
abnormal readings were referred to clinics. All 16 were involved 
in promoting breast, cervical, and colorectal cancer screenings 
through multiple routes, including health coaching. Fifteen pro- 
moted screenings in social media campaigns, 15 in health fairs, 13 
through traditional media, and 9 by using posters. Five health de- 
partments reported other methods, such as paying for transporta- 
tion for low-income women or distributing free fecal occult blood 
test kits for colorectal cancer screening. Through screening ser- 
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vices, health departments identified at-risk clients, referred them 
for follow-up with a health care provider, and assisted them in 
navigating the health care system. Cancer screening rates in- 
creased in both rural and urban areas in Nebraska from 2017 to 
2018. However, sometimes health care providers sent little or no 
information back to health departments. 

Worksite wellness programs. Twelve health departments reported 
providing worksite wellness programs. Although activities varied, 
all programs offered health education for high-risk behaviors (eg, 
tobacco use, alcohol use, obesity), and 11 health departments ad- 
ministered a health risk appraisal survey to identify worksite em- 
ployee health needs and developed an action plan to address the 
needs. Eleven health department worksite programs provided 
screening for diabetes, hypertension, and cholesterol; 7 referred 
people to primary care clinics; and 7 provided technical assistance 
in developing health-related policies at worksites, such as offering 
nutritious options in company vending machines. 

Health departments collaborated with community partners in de- 
veloping worksite wellness programs. For example, in one rural 
community, after the health department conducted the health risk 
appraisal survey, the department partnered with a large employer, 
a physician clinic, and a hospital to develop a comprehensive well- 
ness plan. During the implementation of the plan, the health de- 
partment provided health promotion and education materials and 
resources, the clinic conducted screenings and follow-up consulta- 
tion, and the hospital assessed occupational health risks. 

Vaccination services. Eight of 13 health departments that offered 
vaccination services reported close partnerships with clinics for 
providing vaccinations. Because about half of the health depart- 
ments provided a full range of vaccinations for children and influ- 
enza vaccinations for adults, clinics sometimes referred their pa- 
tients to health departments for vaccinations. Increased vaccina- 
tion rates were observed from 2017 to 2018. One common chal- 
lenge was documenting the number of children who received ap- 
propriate vaccinations, because some clinics failed to report the 
numbers to the Nebraska State Immunization Information Re- 
gistry and because of the incompatibility between the registry and 
the clinics’ electronic health record systems. 

Other programs and activities. Fifteen health departments also re- 
ported other activities, either working with clinics or targeting 
people in their community. Twelve educated clinic staff members 
about lead testing, emerging diseases (eg, Ebola, Zika virus), and 
re-emerging diseases (eg, tuberculosis). Twelve health depart- 
ments assisted clinics in developing referral procedures for health- 
related community services. Nine departments helped clinics ana- 
lyze electronic health records data to identify high-risk patients 
and encourage referrals into health department programs. 

Moreover, health departments worked with clinics on conveying 
health messages. Seven departments developed educational mater- 
ials that could be placed in physician offices. One sent out tip-of- 
the-month messages with clinic logos. Another department re- 
viewed educational materials from clinics to ensure that they met 
health literacy standards. Eight departments helped clinics build 
relationships with care team extenders, such as pharmacists. Ten 
assisted clinics in developing quality improvement policies and 
procedures. To help high-risk clients, 3 health departments con- 
ducted home visits for children aged 3 years or younger and 
provided education to mothers about nutrition and breastfeeding. 
Five departments connected low-income clients with medication 
assistance programs to lower their drug costs. 

Barriers to collaboration 
 

 

The most significant barrier to building linkages that the 16 health 
departments surveyed reported was funding (14 departments), fol- 
lowed by administrative capacity in clinics (11 departments), com- 
patibility of electronic health record systems (11 departments), 
clinic capacity (10 departments), and lack of vision (9 depart- 
ments). Other barriers mentioned were limited health department 
capacity, public health not being physician-centric, and not hav- 
ing the same strategic priorities. 

A major barrier mentioned was the cultural divide between health 
care providers and public health professionals. Public health work- 
ers emphasize disease prevention and focus on factors influencing 
health outcomes (eg, health behaviors, social determinants of 
health), whereas clinicians focus on treatment. 

Another major barrier was the lack of capacity to connect health 
care and public health systems. Sharing information in a timely 
manner was sometimes difficult because of technology and work- 
force problems. Some health department did not have electronic 
health record systems that were compatible with those in clinics, 
and some departments did not have a workforce competent in in- 
formation exchange. Many rural areas had shortages of both phys- 
icians and public health professionals, which made it more diffi- 
cult to develop and maintain strong linkages. Fifteen of the 16 
health departments used at least one community health worker to 
serve as a bridge. The common functions for these workers in- 
cluded connecting patients with medical and community services 
(14 departments), providing health education (12 departments), 
conducting chronic disease screenings (10 departments), and lan- 
guage translation (9 departments). Some workers also assisted pa- 
tients in enrolling in Medicaid or exchange plans (4 departments), 
conducted home visits (4 departments), worked closely with care 
coordinators or other staff members of patient-centered medical 
homes (4 departments), and assisted in patient medication adher- 
ence (3 departments). 
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Another capacity issue was the lack of funding. Besides Medicaid 
and private insurers, linkage projects were and will likely contin- 
ue to be funded by grants from the Nebraska Department of Health 
and Human Services. Most primary care clinics also rely on grants 
to build expertise in data analysis and care coordination. However, 
neither health departments nor clinics had any assurance that these 
funds would continue at the same level. The lack of sustainable 
funding produced substantial variability in programs and limited 
their reach. Some linkage projects were operating in only a few 
clinics in the local health department’s district. 

Attitudes and perceived opportunities 
 

 

All 16 health departments recognized the benefits of working with 
clinics. Reinforcement of messages to patients for behavior change 
was identified by 14 departments, followed by better health out- 
comes (11 departments), increased referrals to their evidence- 
based community programs (10 departments), closing care loops 
(10 departments), increased collaboration with community-based 
physician extenders (9 departments), and reduced duplication of 
services (7 departments). Other benefits included filling gaps in 
vaccination for children, addressing community priorities, and en- 
suring evidence-based policies. 

All 16 health departments also identified many new linkage oppor- 
tunities. Fourteen departments identified opportunities to collabor- 
ate with clinics on chronic disease health coaching, 12 on lead 
screening, 11 on the development of evidence-based policies, 10 
on mental health and substance abuse, 9 on prevention of opioid 
abuse, and 8 on dental health services. Some departments had 
already explored activities in mental and dental health. For ex- 
ample, one department screened children in schools for mental 
health. Some were working with clinics to ensure that patients 
with mental conditions made regular visits and adhered to medica- 
tion regimens. Some departments organized training in the Mental 
Health First Aid program, a national certification program to 
teach skills for responding to the signs of mental illness and sub- 
stance use. Because dental health was a priority need in most rural 
areas, and the number of patients visiting hospital emergency de- 
partments for dental issues increased, some departments provided 
various community dental preventive services (eg, fluoride var- 
nish, dental sealants) to fill the gaps and reduce unnecessary dent- 
al expense. 

Discussion 
Our study showed that strong and varied linkages existed between 
health departments and primary care clinics. Programs such as the 
National Diabetes Prevention Program, worksite wellness pro- 
grams, screening services, and vaccinations were provided by all 
health departments. Most departments also worked with clinics by 

providing education to clinic staff members, assisting in develop- 
ing referral procedures, building relationships between clinics and 
care team extenders, developing educational messages, and assist- 
ing in quality improvement and data analysis of electronic health 
records. Only a few health departments engaged in activities such 
as medication adherence and assistance or home health visits. 

Though linkages varied by type and range of activities, there was 
potential to build on past experiences and explore new opportunit- 
ies. Health departments should pursue multiple funding options to 
build sustainable partnerships. One option is mandatory com- 
munity benefit spending by nonprofit hospitals. A national invest- 
igation showed that spending by tax-exempt hospitals on com- 
munity health improvement initiatives was inadequate and some- 
times unrelated to community health needs (12), which was also 
echoed by a study conducted in Nebraska (13). Hence, if health 
departments partnered with nonprofit hospitals and hospitals spent 
more on community initiatives, additional funds would be avail- 
able for linkage programs. Other options include generating reven- 
ue through donations or third-party reimbursement. By assisting 
clinics to participate in federal programs, such as the Chronic Care 
Management Program and the Medicare Pre-Diabetes Program, 
health departments could share the additional revenue from these 
programs (14). 

To overcome barriers such as incompatibility of electronic health 
record systems and lack of a skilled workforce, more investment is 
needed in health information technology and workforce training. 
Some health departments initiated educational programs for med- 
ical students and residents. They could also partner with colleges 
of public health to train primary care providers in competencies of 
working under an integrated system. In some areas, community 
health workers can assist clinics’ care coordinators to track high- 
risk patients who missed appointments and work with pharmacists 
to assist in medication adherence. 

Collaboration activities between Nebraska health departments and 
primary care clinics were similar to those in other states. One 
study interviewed 40 public health and primary care practitioners 
from 4 states in 2014 and 2015 and classified barriers for collabor- 
ation into 3 types: institutional barriers (stressful work environ- 
ments in clinics, different motivations from collaborating groups, 
billing issues, and isolated systems and jurisdictions), process-re- 
lated barriers (lack of shared knowledge and understanding, poor 
and inconsistent communication, and inability to share data be- 
cause of multiple data platforms), and resource-related barriers 
(shrinking resources, lack of shared strategic planning and priorit- 
ies to address community needs, and lack of program sustainabil- 
ity) (15). These findings highlighted the urgent need for system 
and structural changes. 
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The Institute of Medicine identified 5 key levers for building an 
effective collaborative model based on a multistate, multipartner 
quality improvement collaborative on hypertension control (16). 
The levers were leadership at the local, state, and national levels; 
identification of community and clinical resources; having mul- 
tiple data sources; having standardized protocols; and pursuing 
multiple financing options. To address barriers to collaboration, 
the institute suggested using a quality improvement approach, es- 
tablishing a public health workforce skilled in health system trans- 
formation, and using strategic planning to identify resources. Briss 
(17) summarized several practical linkage experiences, such as in- 
corporating risk behaviors assessment into clinic workflows by 
programming questions into the electronic health records systems 
and generating automatic reminders for the assessment. A Nether- 
lands study in 7 neighborhoods described a stepwise approach to 
develop integrated district plans and promote collaboration 
between public health and primary care at the local level by using 
2 central tools — district health profiles and policy dialogue (18). 
The key was to involve appropriate collaborators in dialogue (eg, 
general practitioners, residents) and invest sufficiently in sharing 
aims and data from stakeholders. 

Given the shift from volume-based to value-based reimbursement, 
more clinics will likely adopt the patient-centered medical homes 
model or join accountable care organizations. The new models 
provide strong incentives to improve care coordination and popu- 
lation health outcomes. The changes in reimbursement and deliv- 
ery models provide strong incentives to focus on population health 
and collaborate with local health departments and community or- 
ganizations. As the goals of clinics and health departments be- 
come more similar, more research will be needed to identify the 
most effective models of collaboration and the programs and 
activities that produce the greatest health improvements. 

Strong linkage projects that focused on prevention were between 
local health departments and primary care clinics in Nebraska. Al- 
though many projects were successful, some were concentrated in 
a few communities and clinics. As more clinics become patient- 
centered medical homes or join accountable care organizations, 
these linkage projects should grow. The major challenges are to 
expand the health department workforce and find new funding op- 
tions to support linkage programs. Finally, once these linkage pro- 
grams are implemented, it is critical to evaluate their impact. Col- 
leges of public health and other academic institutions can play a 
useful role in this evaluation process. 
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Table 
 

Table. Responses to Survey of Nebraska Local Health Departments (N = 16), 2018 
 

 
Survey Question 

No. of LHDs 
Responding 

 
Answera 

1. If you are involved in screening for prediabetes, please estimate the total number of clients screened by the department. 14 — 

Number screened (received an HbA1C blood test) 217 

Number referred to physician clinics 546 

Number referred by physician clinics 146 

2. What source(s) of clients are referred into the pre-diabetes program? 14 — 

Physicians clinic 10 

Federally qualified health center 8 

Hospital 7 

Health department programs 9 

Other community organizations 7 

Worksite wellness program 8 

Self-referral 11 

Other 5 

3. If you are involved in hypertension screening, please estimate the number of clients. 15 — 

Number screened 2,637 

Number referred to physician clinics 459 

4. How have you been involved in promoting cancer screening? Please check all that apply. 16 — 

Traditional media (newspapers, television, radio) 13 

Social media (Facebook, Twitter) 15 

Health fairs 15 

Posters 9 

Health coaching 16 

Other (please specify) 5 

5. If you issue fecal occult blood test kits, how many kits have been issued and how many people have been referred to a 
physician for follow-up? 

16 — 

Number of kits analyzed 1,792 

Number of abnormal readings 34 

Number of people referred to primary care clinics 34 

6. If you have a worksite wellness program, what activities are provided? Please check all that apply. 12 — 

Abbreviations: —, not applicable; EHR, electronic health record; LHD, local health department. 
a Values are counts of health departments who selected that answer, total number, or weighted score depending on question types. The data were collected for the 
period from July 1, 2017, to June 30, 2018. 
b Rating scale was 1 to 4: 1 = mutual awareness (clinic and health department informed about each other’s activities), 2 = cooperation (sharing of some resource), 
collaboration (joint planning and execution), 3 = partnership (closely working on program level), 4 = partnership (close working relationship on a programmatic 
level; user perceives no separation). All health departments in Nebraska worked with 6 or fewer clinics during study period, and scales were weighted. 
c Rating scale was 1 to 4: 1 = limited (consult) or no involvement, 2 = some involvement (provided data and helped data analysis, 3 = a member of the planning 
committee), and 4 = extensive involvement (prepared all or a large portion of the plan and helped shape the priorities). All health departments in Nebraska worked 
with 5 or fewer nonprofit hospitals during study period, and scales were weighted. 

(continued on next page) 
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(continued) 

Table. Responses to Survey of Nebraska Local Health Departments (N = 16), 2018 
 

 
Survey Question 

No. of LHDs 
Responding 

 
Answera 

Health risk appraisal assessment  11 

Screening (eg, for diabetes, hypertension, cholesterol) 11 

Health education for high risk behaviors 12 

Number that referred workers to primary care clinics 7 

Technical assistance for policy changes 7 

7. How many community health workers do you employ? 16 — 

1 4 

2 5 

3 3 

≥4 3 

None 1 

8. If you employ community health workers, what are their functions and activities? Please check all that apply. 15 — 

Health coaching 12 

Translation and interpretation 9 

Screening (eg, for diabetes, hypertension, cholesterol) 10 

Assist clients in enrolling in Medicaid or exchange plans 4 

Medication management assistance 3 

Home visits 4 

Connect clients to medical and community services 14 

Work closely with care coordinators or other staff members of patient-centered medical homes 4 

Other (please specify) 6 

9. If you provide a full range of vaccinations for children and influenza vaccinations for adults, is there a strong partnership with 
primary care clinics in your district to minimize gaps in coverage? 

13 — 

Yes 8 

No 5 

10. Are you involved in the following programs or activities with primary care clinics? Please check all that apply.  
 
 
 

15 

— 

Home visitation programs for children 3 

Connect low-income clients with medication assistance programs 12 

Develop educational messages that are used by and prepared for physician clinics 7 

Review clinic materials for literacy standards 4 

Provide education to clinic staff members about emerging and re-emerging diseases 3 

Assist clinics in analyzing data from electronic health records 4 

Abbreviations: —, not applicable; EHR, electronic health record; LHD, local health department. 
a Values are counts of health departments who selected that answer, total number, or weighted score depending on question types. The data were collected for the 
period from July 1, 2017, to June 30, 2018. 
b Rating scale was 1 to 4: 1 = mutual awareness (clinic and health department informed about each other’s activities), 2 = cooperation (sharing of some resource), 
collaboration (joint planning and execution), 3 = partnership (closely working on program level), 4 = partnership (close working relationship on a programmatic 
level; user perceives no separation). All health departments in Nebraska worked with 6 or fewer clinics during study period, and scales were weighted. 
c Rating scale was 1 to 4: 1 = limited (consult) or no involvement, 2 = some involvement (provided data and helped data analysis, 3 = a member of the planning 
committee), and 4 = extensive involvement (prepared all or a large portion of the plan and helped shape the priorities). All health departments in Nebraska worked 
with 5 or fewer nonprofit hospitals during study period, and scales were weighted. 

(continued on next page) 
 

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services, 
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. 

 

8 Centers for Disease Control and Prevention • www.cdc.gov/pcd/issues/2019/18_0600.htm 

http://www.cdc.gov/pcd/issues/2019/18_0600.htm


PREVENTING CHRONIC DISEASE 
PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY 

VOLUME 16, E100 

AUGUST 2019 

 

 

 
(continued) 

Table. Responses to Survey of Nebraska Local Health Departments (N = 16), 2018 
 

 
Survey Question 

No. of LHDs 
Responding 

 
Answera 

Assist clinics in coordinating behavioral health services  1 

Build relationships between care team extenders (eg, pharmacists) and clinics 4 

Assist in developing quality improvement policies and procedures 10 

Assist in developing referral procedures for community services (eg, health coaching) 12 

Other (please specify) 9 

11. What are your new opportunities for linkages with primary care clinics in your district? 16 — 

Mental health/substance abuse 10 

Dental health services 8 

Development of evidence-based policies 11 

Lead screening 12 

Chronic disease health coaching 14 

Prevention of opioid abuse 9 

Other (please specify) 2 

12. How would you rate the level of integration with the primary care clinics in your county or district? Please rate for each clinic 
using 4-level scaleb. 

15 — 

Clinic no. 1 2.7 

Clinic no. 2 2.6 

Clinic no. 3 2.3 

Clinic no. 4 2.4 

Clinic no. 5 2.5 

Clinic no. 6 2.6 

13. Do you have any formal agreements (eg, contract, memorandum of understanding) on linkage projects with one or more 
physician clinics? 

16 — 

Yes 10 

No 6 

14. What are the barriers that you face when working with clinics? 16 — 

Clinic capacity 10 

Lack of vision 9 

Administrative (LHD) 1 

Administrative capacity 11 

EHR status/EHR vendor support 11 

Funding 14 
  

Abbreviations: —, not applicable; EHR, electronic health record; LHD, local health department. 
a Values are counts of health departments who selected that answer, total number, or weighted score depending on question types. The data were collected for the 
period from July 1, 2017, to June 30, 2018. 
b Rating scale was 1 to 4: 1 = mutual awareness (clinic and health department informed about each other’s activities), 2 = cooperation (sharing of some resource), 
collaboration (joint planning and execution), 3 = partnership (closely working on program level), 4 = partnership (close working relationship on a programmatic 
level; user perceives no separation). All health departments in Nebraska worked with 6 or fewer clinics during study period, and scales were weighted. 
c Rating scale was 1 to 4: 1 = limited (consult) or no involvement, 2 = some involvement (provided data and helped data analysis, 3 = a member of the planning 
committee), and 4 = extensive involvement (prepared all or a large portion of the plan and helped shape the priorities). All health departments in Nebraska worked 
with 5 or fewer nonprofit hospitals during study period, and scales were weighted. 
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(continued) 

Table. Responses to Survey of Nebraska Local Health Departments (N = 16), 2018 
 

 
Survey Question 

No. of LHDs 
Responding 

 
Answera 

Other (please specify)  5 

15. What are the benefits your LHD gains by working with primary care clinics? 16 — 

An increase in referrals to your evidence-based community programs 10 

Better health outcomes 11 

Closing care loops 10 

Increased collaboration with community-based physician extenders 9 

Reduced duplication of services 7 

Reinforcement of messages to patients for behavior change 14 

Other (please specify) 4 

16. How will linkage projects most likely be funded in the future? Please rank the options from 1 to 4 with 1 the most likely and 
4 the least likely. 

16 — 

Grant funds 3.4 

Medicaid funds 2.3 

Private insurer funds 2.1 

Revenue-generated program funds 2.1 

17. How do you rate your level of involvement in helping the nonprofit hospitals in your district to develop their Community 
Health Needs Assessment and Implementation Plan? Please rate for each hospital using a 4-level scalec. 

16 — 

Hospital no. 1 1.7 

Hospital no. 2 1.8 

Hospital no. 3 1.7 

Hospital no. 4 2.2 

Hospital no. 5 2.3 

18. How do the priorities in your Community Health Improvement Plan compare with the priorities in the Community Health 
Needs Assessment of nonprofit hospitals in your area? 

16 — 

Priorities are the same or almost identical 14 

About half of the priorities are the same 2 

Most priorities are different 0 

19. How closely matched are your implementation efforts with the nonprofit hospitals in your district? 16 — 

Closely matched and cohesive 7 

Somewhat matched but not cohesive 8 

Not closely matched 1 

Abbreviations: —, not applicable; EHR, electronic health record; LHD, local health department. 
a Values are counts of health departments who selected that answer, total number, or weighted score depending on question types. The data were collected for the 
period from July 1, 2017, to June 30, 2018. 
b Rating scale was 1 to 4: 1 = mutual awareness (clinic and health department informed about each other’s activities), 2 = cooperation (sharing of some resource), 
collaboration (joint planning and execution), 3 = partnership (closely working on program level), 4 = partnership (close working relationship on a programmatic 
level; user perceives no separation). All health departments in Nebraska worked with 6 or fewer clinics during study period, and scales were weighted. 
c Rating scale was 1 to 4: 1 = limited (consult) or no involvement, 2 = some involvement (provided data and helped data analysis, 3 = a member of the planning 
committee), and 4 = extensive involvement (prepared all or a large portion of the plan and helped shape the priorities). All health departments in Nebraska worked 
with 5 or fewer nonprofit hospitals during study period, and scales were weighted. 
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PEER REVIEWED 

Abstract 

Introduction 
Although breast cancer deaths have declined, the mortality rate 
among women from medically underserved communities is dis- 
proportionally high. Screening mammography is the most effect- 
ive tool for detecting breast cancer in its early stages, yet many 
women from medically underserved communities do not have ad- 
equate access to screening mammograms. Mobile mammography 
may be able to bridge this gap by providing screening mammo- 
grams at no cost or low cost and delivering services to women in 
their own neighborhoods, thus eliminating cost and transportation 
barriers. The objective of this systematic review was to describe 
the scope and impact of mobile mammography programs in pro- 
moting mammographic screening participation among medically 
underserved women. 

 
Methods 
We searched electronic databases for English-language articles 
published in the United States from January 2010 through March 
2018 by using the terms “mobile health unit,” “mammogram,” 
“mammography,” and “breast cancer screening.” Of the 93 art- 
icles initially identified, we screened 55; 16 were eligible to be as- 
sessed and 10 qualified for full text review and data extraction. 
Each study was coded for study purpose, research design, data col- 
lection, population targeted, location, sample size, outcomes, pre- 
dictors, analytical methods, and findings. 

Results 
Of the 10 studies that qualified for review, 4 compared mobile 
mammography users with users of fixed units, and the other 6 
characterized mobile mammography users only. All the mobile 
mammography units included reached underserved women. Most 
of the women screened in mobile units were African American or 
Latina, low income, and/or uninsured. Mobile mammography 
users reported low adherence to 1-year (12%–34%) and 2-year 
(40%–48%) screening guidelines. Some difficulties faced by mo- 
bile clinics were patient retention, patient follow-up of abnormal 
or inconclusive findings, and women inaccurately perceiving their 
breast cancer risk. 

 
Conclusion 
Mobile mammography clinics may be effective at reaching medic- 
ally underserved women. Adding patient navigation to mobile 
mammography programs may promote attendance at mobile sites 
and increase follow-up adherence. Efforts to promote mammo- 
graphic screening should target women from racial/ethnic minor- 
ity groups, women from low-income households, and uninsured 
women. Future research is needed to understand how to best im- 
prove visits to mobile mammography clinics. 

Introduction 
With the exception of skin cancers, breast cancer is the most com- 
monly diagnosed cancer in US women, accounting for 15.3% of 
new cancers (1). Although breast cancer deaths are declining, the 
mortality rate among women from medically underserved (here- 
after, “underserved”) communities is disproportionally high com- 
pared with rates in the general US female population. For ex- 
ample, breast cancer death rates among African American women 
(28.7 per 100,000) are 37% higher than the national average (20.9 
per 100,000), and women living in poverty are 1.46 times more 
likely to die from breast cancer than those who are more affluent 
(1,2). Underserved women are defined as women with poor ac- 
cess to health care; compared with women without barriers to 
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health care access, they are disproportionately from racial/ethnic 
minority groups, have a relatively low income, and have less edu- 
cation (3). Low-income women from racial/ethnic minority groups 
are 1.5 times as likely as their non-Hispanic white counterparts 
and 1.3 as likely as their higher-income counterparts to be dia- 
gnosed with late-stage cancers, which in part explains their lower 
breast cancer survival compared with the general US female popu- 
lation (4,5). Screening mammography is the only proven tool for 
detecting breast cancer in its early stages, yet many women from 
underserved communities do not adequately use mammograms 
(5,6). For example, African American mammographic screening 
rates are 19% lower than rates for non-Hispanic white women, and 
women living in high-poverty areas are 50% less likely than wo- 
men living in higher-income areas to have received a mammo- 
gram in the previous 2 years (7,8). Multiple factors contribute to 
the lower screening rates of underserved women, ranging from so- 
cioeconomic and cultural factors to health system barriers (9,10). 

Mobile mammography is one strategy for improving access to 
screening mammography. These programs typically provide 
screening mammograms at no cost or low cost and deliver ser- 
vices to women in their neighborhoods, eliminating cost and trans- 
portation barriers. Although mobile mammography has been used 
for more than 3 decades, little is known about participation among 
underserved women. The purpose of this systematic review was to 
describe the scope and impact of mobile mammography programs 
in promoting mammographic screening participation among un- 
derserved women. 

Methods 
Data sources 

 
 

We conducted an electronic search of PubMed, MEDLINE, CI- 
NAHL, Embase, and PsycINFO to identify journal articles pub- 
lished in the English language, in the United States, from January 
1, 2010, through March 31, 2018, that reported on observational or 
intervention studies promoting screening mammography using a 
mobile mammography clinic. Search terms used were combina- 
tions of Medical Subject Heading (MeSH) and keyword terms: 
“mobile health unit,” “mammogram,” “mammography,” and 
“breast cancer screening.” We also conducted a title search on 
Google Scholar using the following terms: “mobile mammogram,” 
“mobile mammography,” “mammogram van,” “mammography 
van,” “mammogram bus,” “mammography bus,” and “mobile 
breast screening.” We adhered to the standards for systematic re- 
views as outlined in the PRISMA statement (11). 

Study selection 
 

 

Our interest in conducting this review was to understand the im- 
pact of mobile mammography on screening participation among 
underserved women in the United States. We considered articles 
eligible for initial inclusion if they focused on mobile mammo- 
graphy and provided a scientific abstract. Because the United 
States has a unique health care system that may influence the up- 
take of mammography among underserved women, we limited art- 
icles to studies conducted in the United States. We also restricted 
our selection to studies that included any group of underserved 
women in their sample. Because most mobile mammography pro- 
grams are targeted to underserved women, we did not conduct a 
keyword search for underserved women but instead manually ex- 
amined the abstracts to ascertain whether this criterion was met. 
Any of the following were considered underserved: any racial/eth- 
nic minority group (eg, African American/black, Latina/Hispanic, 
Asian/Pacific Islander, Native American/American Indian) and re- 
gardless of race/ethnicity, any low-income, uninsured or under- 
insured, disadvantaged, rural, urban, or disabled group. We in- 
cluded an article if the research design was an observational study, 
clinical trial, or secondary data analysis. We excluded case reports, 
review articles, and editorials. We also excluded articles discuss- 
ing only logistics of developing and/or maintaining mobile mam- 
mography programs (eg, cost-effectiveness, van development, staff 
training). 

Two authors (S.V. and L.J.) performed independent reviews of the 
identified titles and abstracts to assess how well they fulfilled the 
inclusion criteria for full-text review. All disagreements were re- 
solved by consensus. Next, these authors reviewed full-text art- 
icles and confirmed with another author (L.R.M.) which articles to 
include for full data extraction. One author (S.V.) reviewed biblio- 
graphies for all articles during full-text review to identify addition- 
al relevant articles. 

Data extraction 
 

 

Two reviewers (S.V. and L.J.) independently extracted data. The 
included studies were first categorized by whether the study 1) 
compared outcomes between mobile and fixed sites or 2) focused 
only on outcomes from mobile mammography sites. For each 
study, the 2 reviewers initially coded the study’s location, popula- 
tion targeted, sample size, research design, purpose, major find- 
ings, data collection, screening outcomes, predictors, and analytic- 
al methods. The authors also extracted data on screening 
guidelines, recency of screening, and adherence rates. Data were 
tabulated in the following categories: study location, underserved 
group targeted, sample size, research design, screening guidelines 
and recency of screening, adherence rate, study purpose, and ma- 
jor findings. Furthermore, in summarizing the results, the authors 
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synthesized the literature and reported on findings according to the 
following topics: mobile versus fixed sites, sociodemographic 
characteristics of mobile unit users, repeat visits, screening adher- 
ence and recency of screening, screening outcomes, and perceived 
risk. All categories were approved by all authors. One author 
(L.R.M.) reviewed and confirmed extracted data. Because our sys- 
tematic review was descriptive and not limited to clinical trials, we 
did not assess risk of bias or study quality. 

Results 
Searches returned 93 articles published from January 1, 2010, 
through March 31, 2018; we removed 38 duplicates, and 55 art- 
icles were screened (Figure). After eliminating 39 for not meeting 
study criteria, 16 were fully assessed for eligibility. Of these, 5 
were excluded because they did not examine women’s partici- 
pation in mobile mammography, and 1 was removed because it 
was a dissertation under embargo. Of the 93 articles identified ini- 
tially, 10 articles (11%) met selection criteria for full-text data ex- 
traction (Table). Four studies compared outcomes between mobile 
sites and fixed sites, whereas 6 studies focused on characteristics 
or outcomes from mobile sites only. One study took place in Cali- 
fornia, 3 in the Midwest, and 6 in the South. Three studies drew 
participants from urban areas, 4 from rural areas, and 3 from both 
urban and rural areas. The majority of underserved women tar- 
geted were African American (n = 6 studies) or Hispanic (n = 5 
studies). Three studies targeted underserved women from Ap- 
palachia. One study focused on American Indians. The most com- 
mon study designs were retrospective chart reviews (n = 4) and 
cross-sectional surveys (n = 4). Sample sizes ranged from 11 (wo- 
men in qualitative focus groups) to more than 21,000 (a review of 
electronic medical records). All studies described the characterist- 
ics of women attending mobile mammography clinics. 

Figure. The process of including and excluding articles analyzed in a 
systematic review of mobile mammography among medically underserved 
women, United States, January 2010–March 2018. 

Mobile sites versus fixed sites. Of the 4 studies that compared mo- 
bile sites with fixed sites, 2 studies (14,15) examined the rate of 
adherence to screening guidelines and found that mobile mammo- 
graphy users had lower previous rates of adherence than users at 
fixed sites (Table). Using a 1-year guideline for mammographic 
screening, one study (14) reported that 34% of mobile mammo- 
graphy users were currently adherent to screening guidelines, 
whereas 57% of users at fixed sites were. Similarly, another study 
(15) found that women using mobile mammography were 91%
less likely than users at fixed sites to have had a screening mam- 
mogram within the past 2 years. Sociodemographically, mobile
mammography users were more likely than users at fixed sites to
be uninsured, have incomes below $25,000, be African American
or Latina, and report being single (14,15). Furthermore, mobile
mammography users were more likely to be obese and smoke and
less likely to be adherent to other screening guidelines (eg, Papan- 
icolaou [Pap] test) or have seen a primary care provider in the past
year.
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When we examined differences between how mobile users and 
fixed-site users evaluated mammography services, we found that 
mobile mammography users reported better communication from 
mobile-site staff members (eg, providing reasons for delays, ap- 
pointment reminders) than users reported at fixed sites. 

One study (13) identified 3 commonly cited barriers to screening 
mammography among users at mobile and fixed sites: fear of cost, 
fear of mammogram-associated pain, and fear of bad news. Mo- 
bile mammography users were less likely (odds ratio [OR], 0.77) 
than fixed-site users to report fear of receiving bad news, but they 
were more likely (OR, 1.63) to report fear of mammogram-related 
pain. Black women and Hispanic women, regardless of screening 
site, were more likely than non-Hispanic white women to report 
fear of mammogram-related pain (OR, 1.32 and 1.05, respect- 
ively) and fear of receiving bad news (OR, 2.46 and 2.98, respect- 
ively). Uninsured women from both types of sites were more 
likely (OR, 1.39) than insured women to report fear of mammo- 
gram-related pain. 

Sociodemographic characteristics of mobile unit users. All 10 
studies indicated that women who used mobile mammography 
clinics were from underserved groups. Most studies reported that 
users of mobile mammography identified as African American 
(48%–62%) or Hispanic (4%–11%) (13,14,16,17,19), had in- 
comes below $25,000 (13,15,18,21), and/or were uninsured (14–
16,18–20). One study documented use of mobile mammo- graphy 
by American Indians residing in the Northern Plains (20). Three 
studies included both urban and rural areas. One study (14) that 
compared mobile clinics with fixed sites found that although 
mobile mammography reached a greater percentage of urban wo- 
men than rural women (71% vs 29%), a significantly greater pro- 
portion of urban women attended the stationary clinic than the mo- 
bile clinic (80% urban women at fixed sites vs 71% urban women 
at the mobile clinic, P < .001). Another study (17) reported wo- 
men from rural areas were less likely (OR, 0.34) than women in 
suburban areas to make repeat use of mobile mammography. A 
third study (13) did not assess urban–rural differences in partici- 
pation. 

Repeat visits. Two studies reported on characteristics of women 
who made repeat use of mobile mammography (17,19). Both stud- 
ies documented that most mobile mammography users did not re- 
turn for future screenings: 54% to 75% of users in these studies 
used the mobile unit only once during an 8- to 10-year period. Re- 
peat visits were more likely among African American women than 
among women of another race/ethnicity (non-Hispanic white, His- 
panic, or other), among women who were uninsured or had Medi- 
care than among women who had private insurance or Medicaid, 

or among women aged 50 to 65 than among women in other age 
groups group (<40, 40–50, >65). Hispanic women were the least 
likely racial/ethnic group to make repeat visits to mobile mammo- 
graphy units (17,19). 

Screening adherence and recency of screening. Overall, rates of 
screening adherence among users of mobile mammography were 
low. Two studies found that only 12% to 34% of mobile mammo- 
graphy users had had a screening mammogram in the past year 
(14,18). Four studies found that 40% to 48% of mobile mammo- 
graphy users adhered to 2-year screening guidelines (15,18,20,21). 
Another study documented that only 29% of mobile mammo- 
graphy users had completed a screening mammogram within the 
past 5 years (16). 

Adherence to screening was less common among women aged 40 
to 49 than among women in other age groups (20,21). Women 
were also less likely to adhere to screening guidelines if they were 
also noncompliant with Pap testing guidelines or other preventive 
screenings (21). Higher adherence rates were found among wo- 
men who were extremely or morbidly obese, had a family history 
of breast cancer, had previous breast problems, or had less know- 
ledge of breast health (21). 

Screening outcomes. Two studies documented screening out- 
comes among mobile mammography users (14,16). Mobile mam- 
mography users had higher rates of being recalled for further ima- 
ging than users at fixed sites (16% vs 13%). Compared with users 
at fixed clinics, mobile mammography users were more likely to 
have a mammogram categorized as 0 in the Breast Imaging Re- 
porting and Data System (BI-RADS) (which means that addition- 
al imaging evaluation and/or comparison to a previous mammo- 
grams is needed), particularly women whose last screening was 5 
years ago or more, women without a primary care provider, and 
women who identified as Hispanic or white (14,16). Additionally, 
women who needed follow-up were more likely to be Hispanic 
than non-Hispanic, younger than 50, have no insurance, smoke, or 
have a family member who received a cancer diagnosis when aged 
50 or younger (16). Among women whose mammogram was cat- 
egorized as BI-RADS 0, mobile mammography users were less 
likely than users of fixed sites to return for additional imaging: 
17% of mobile site users and 3% of fixed site users did not return. 

Perceived risk. Two studies reported on mobile mammography 
users’ perceived 5-year risk of developing cancer (15,18). They 
were more likely than fixed site users to perceive a lower 5-year 
risk of developing breast cancer (15). One-third of mobile mam- 
mography users reported “don’t know” when asked to assess their 
perceived risk (18). Women who responded they did not know 
their perceived risk were more likely to have lower incomes, be 
less educated, have Medicare or be uninsured, and to have less 
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knowledge about breast cancer than women who reported either 
less perceived risk or greater perceived risk. Mobile mammo- 
graphy users who accurately reported their risk, compared with 
women who inaccurately reported their risk, tended to report 
lower perceived risk, were more educated, never had a biopsy, did 
not have a family history of cancer, were younger at first child- 
birth, and/or not nulliparous (18). 

Discussion 
Findings from the 10 studies examined in this review suggest that 
mobile mammography programs do reach underserved women. 
Most women using mobile mammography lacked insurance and 
were from racial/ethnic minority backgrounds (mainly African 
Americans and Hispanic) and low-income households. Mobile 
mammography users also tended to have low rates of adherence to 
screening guidelines: 12% to 34% adhered to the 1-year guideline 
and 40% to 48% adhered to the 2-year guideline. These rates are 
lower than national rates of 50% for the 1-year guideline and 64% 
for the 2-year guideline and well below the Healthy People 2020 
goal of having 81% of women aged 50 to 74 screened (22,23). Our 
findings highlight disparities in breast cancer screening among un- 
derserved women and underscore the importance of using out- 
reach strategies such as mobile mammography to improve access 
and adherence to screening mammography guidelines. 

Women aged 40 to 49 are less likely than women in older age 
groups to adhere to screening guidelines (24). Controversy sur- 
rounding the age at which mammograms should begin may influ- 
ence the screening practices of younger women (25). Some evid- 
ence suggests that underserved women, particularly African 
American women, would benefit from starting screening at age 40 
or even earlier, contrary to recommendations of the US Prevent- 
ive Services Task Force (26). Thus, it is critical to increase breast 
cancer risk knowledge among underserved women to resolve 
breast cancer disparities. 

Our review revealed that mobile mammography users typically did 
not return to the same mobile unit for additional screenings and 
that Hispanic women were the least likely racial/ethnic group to 
make a repeat visit. Mobile mammography users may have a more 
transient lifestyle than users of fixed sites; many are from low-
income households, and low income can result in transient living 
situations. Furthermore, some Hispanic women, such as those 
employed in the cattle and harvesting industries, may be more 
likely to move around to find work and thus be less likely to return 
for repeat screenings (23,27). Concerns about image qual- ity and 
poor service could also discourage women from revisiting mobile 
clinics (12). Further examination of women’s perceptions of 
mobile mammography showed that although some users ini- 

tially had negative views about the quality of mobile mammo- 
graphy services, users often reported more positive experiences 
than women at fixed clinics (12). Providing patient navigation and 
appointment reminders may help promote attendance at mobile 
mammography clinics (12). Thus, efforts should be made to edu- 
cate communities about the quality of mobile mammography ser- 
vices to improve participation and retention. More research is 
needed to explore factors associated with nonrepeat visits among 
women using mobile mammography. 

The studies we examined reported that mobile mammography 
users were more likely than fixed-clinic users to be recalled for ad- 
ditional imaging, particularly women who had not been screened 
in 5 years or more, women without a primary care provider, and 
women who identified as Hispanic or white. Higher recall rates 
among these women may have been due to a lack of previous im- 
ages, making it difficult to determine whether findings were stable 
or required further evaluation. No study identified the type of 
mammographic technology used (eg, film-screen, full-field digital, 
digital breast tomosynthesis); thus, it is uncertain whether differ- 
ences in mammographic technology could explain differences in 
recall rates among sites. Mobile mammography users who re- 
quired additional imaging were also less likely than their fixed-site 
counterparts to adhere to follow-up. Health education, text re- 
minders, and patient navigation are promising strategies for im- 
proving compliance and should be explored by mobile mammo- 
graphy programs (12,28). The lack of diagnostic imaging on mo- 
bile units may pose access barriers (eg, transportation, cost) to un- 
derserved women needing follow-up examinations. Adding dia- 
gnostic mammography capability and ultrasound units on mobile 
units could expand reach to underserved women and help minim- 
ize disparities in breast cancer detection and survival. 

Mobile mammography users were less likely than users of fixed 
sites to understand their breast cancer risk or to perceive it accur- 
ately. Women with higher perceived breast cancer risk have been 
found to be more likely to obtain mammograms or adhere to 
screening mammogram guidelines (29,30). Women who underes- 
timate their breast cancer risk, compared with women who overes- 
timate or correctly estimate their breast cancer risk, tend to be 
from racial/ethnic minority backgrounds, have less income, and be 
less educated (18,29,30). Efforts to increase mammographic 
screening among underserved women could be enhanced by 
providing education on breast cancer risk. Such education is an 
area of research and public policy that should be addressed. 

Our review has several limitations. First, we focused exclusively 
on published scientific literature. Other studies of mobile mammo- 
graphy may have been conducted but not published in scientific 
journals. The inclusion of scientific literature only may have led to 
publication bias, because studies with negative or null outcomes 
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are less likely to be published. However, our use of studies in sci- 
entific journals only helped to ensure that the research examined 
was of reasonable quality. Second, most of our included studies 
were derived from programs conducted in the southern United 
States, which has a history of racial/ethnic health disparities. This 
factor could have skewed our results — particularly our finding 
that African American women are the underserved group most 
likely to use mobile mammography. Nevertheless, the ability of 
mobile mammography to reach underserved groups remains a key 
finding. Third, we found high rates of not having health insurance 
among mobile mammography users; it is not known whether such 
high rates will continue to prevail at mobile clinics. Although our 
included studies were published during implementation of the Af- 
fordable Care Act, some of the studies were conducted before the 
insurance mandate. However, given the interest among under- 
served women in using mobile mammography and the tenuous fu- 
ture of the Affordable Care Act, we believe mobile mammo- 
graphy will remain an important resource for women from under- 
served communities. Fourth, 7 of the 10 studies described mobile 
mammography clinics that were operated by university hospitals, 
which could have biased results and limited generalizability. 
Lastly, because no study conducted an intervention, we could not 
analyze pooled data to determine the effectiveness of the mobile 
mammography programs described. 

Our findings have important implications for and highlight critical 
gaps in research on the use of mobile mammography among un- 
derserved populations. Mobile mammography programs can be 
used to resolve disparities in mammographic screening rates. Fu- 
ture efforts aimed at improving screening mammogram uptake 
should target women from low-income groups, women with low 
educational attainment, and women with no health insurance. 
Adding patient navigation to mobile mammography programs may 
help improve screening mammography completion and promote 
further evaluation of any resulting abnormal mammograms. Pro- 
grams to promote screening should be delivered in a culturally 
congruent manner, and risk assessments should account for a wo- 
man’s racial/ethnic background. Efforts are needed to educate 
communities about the quality of mobile mammography, the im- 
portance of follow-up, and individual breast cancer risk. Future re- 
search should focus on understanding why many women do not 
return to mobile mammography clinics after their initial visit. 
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Table. Results of Studies Examining Medically Underserved Women’s Participation in Mobile Mammography, United States, January 2010–March 2018 
 

 
 

Study Location 

 
Underserved Group 

Targeted and Sample 
Size 

 
 

Research Design 

Screening 
Guideline 

and Recency 
of Screening 

 
 

Adherence 
Rate 

 
 

Study Purpose 

 
 

Major Findings 

Studies That Compared Mobile Sites With Fixed Sites 

Chen et al, 2016 (12) 

Santa Clara County, 
California: mobile 
mammography 
operated by nonprofit 
community health 
centers; fixed unit 
operated by county 
hospital 

Uninsured or underinsured 
Latina, Asian, or African 
American women (n = 11). 
Non-Hispanic white 
women not included. 

Mixed methods: 
focus groups and a 
demographic survey 

Not reported Not 
reported 

Examine women’s 
perceptions of mobile 
mammography and 
fixed mammography 

Women’s perceptions of mobile 
mammography: 
• Concerned about quality of 
images 
• Felt technologists were less 
meticulous at mobile sites than at 
fixed sites 
• Experienced better 
communication at mobile site (eg, 
notification of long wait times, 
telephone call reminders) 

Fayanju et al, 2014 (13) 

St. Louis and 
southeastern 
Missouri: mobile 
mammography 
operated by university 
hospital; fixed unit 
operated by academic 
medical center 

Low-income African 
American and Hispanic 
women; non-Hispanic 
white women also 
included (n = 9,082). 

Cross-sectional 
survey: 6-item 
questionnaire about 
women’s 
mammography 
experience 

Not reported Not 
reported 

Investigate perceived 
barriers to use of 
screening 
mammograms 

Three most commonly perceived 
barriers to screening 
mammography were 
• Fear of cost 
• Fear of mammogram- 
associated pain 
• Fear of getting bad news 

Fear of mammogram-related pain 
was more likely to be reported 
among 
• Women screened on van (OR, 
1.63) than among women at fixed 
clinic sites 
• Black (OR, 1.32) and Hispanic 
(OR, 1.05) women than among 
non-Hispanic white women; and 
• Uninsured women than among 
insured women (OR, 1.39) 

Black (OR, 2.46) and Hispanic 
(OR, 2.98) women were also more 
likely to report fear of receiving 
bad news than were non-Hispanic 
white women. 

Stanley et al, 2017 (14) 

Charleston, South 
Carolina, and 
surrounding areas: 
mobile mammography 
unit operated by 
university hospital; 
fixed unit operated by 
academic medical 
center 

Hispanic and African 
American women; non- 
Hispanic white and “other” 
racial/ethnic women also 
included (n = 1,433 at 
mobile site; n = 1,434 at 
fixed site). 

Retrospective review 
of electronic medical 
records 

Past 1 year Mobile, 
34.5%; 
fixed, 56.9% 

Evaluate 
characteristics of 
women who use 
mobile vs fixed 
mammography 

• Mobile site had a higher recall 
rate than fixed site (16% vs 13%) 
• Among patients with a BI-RADS 
category 0, mobile unit patients 
were more likely than fixed-clinic 
users to not adhere to follow-up 
(17.0% at mobile unit vs 2.6% at 
fixed site) 

Vyas et al, 2013 (15) 

West Virginia: mobile 
mammography unit 
operated by university 

Low-income and/or 
uninsured Appalachian 
women; Appalachian 

Cross-sectional 
survey: questionnaire 
consisting of 

Past 2 years Mobile, 
48.2%; 
fixed, 92.3% 

Compare 
characteristics of 
women who use 

Women using mobile unit, 
compared with women using the 
fixed unit, were 

Abbreviations: BI-RADS, Breast Imaging Reporting and Data System; OR, odds ratio. 
(continued on next page) 
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(continued) 

Table. Results of Studies Examining Medically Underserved Women’s Participation in Mobile Mammography, United States, January 2010–March 2018 
 

 
 

Study Location 

 
Underserved Group 

Targeted and Sample 
Size 

 
 

Research Design 

Screening 
Guideline 

and Recency 
of Screening 

 
 

Adherence 
Rate 

 
 

Study Purpose 

 
 

Major Findings 

hospital; fixed unit 
operated by university 
medical center 

women from other income 
groups and insured 
Appalachian women also 
included (n = 1,161 at 
mobile unit; n = 1,104 at 
fixed unit). 

personal health 
history, menstrual 
and pregnancy 
history, family history 
of cancer, cancer risk 
assessment and 
screening history, 
views on breast 
cancer screening, 
breast cancer 
awareness, 
preventive care and 
wellness history, 
nutrition and 
exercise history, 
dental, smoking and 
alcohol consumption 
history, and 
demographics 

  mobile unit vs fixed 
mammography 

• More likely to be obese (OR, 
1.87), smoke (OR, 1.77), or not 
visit a doctor in the past year (OR, 
1.38) 
• Less likely to report consuming 
alcohol (OR, 0.54) or having 
transportation barriers (OR, 0.50) 
• More likely to have lower 
adherence to other preventive 
screenings (OR, 1.60) and to have 
lower levels of perceived 5-year 
risk of developing breast cancer 
(OR, 0.48) 

Studies Examining Mobile Mammography Sites Only 

Brooks et al, 2013 (16) 

Jefferson County, 
Kentucky: mobile 
mammography unit 
operated by private 
hospital 

Uninsured African 
American and Hispanic 
women; non-Hispanic 
white women also 
included (n = 3,923). 

Retrospective review 
of electronic medical 
records 

Past 5 years 29% Evaluate 
mammographic 
screening outcomes 
and their predictors 

Women with abnormal 
mammograms (BI-RADS category 
4,5, or 6) were more likely than 
women with normal 
mammograms (BI-RADS category 
1, 2, or 3) to be 
• Aged <50 y (OR, 1.65) 
• Hispanic (OR, 1.87) 
• Uninsured (OR, 1.63) 
And less likely to report 
• Not smoking (OR, 0.65) 
• Not having a relative diagnosed 
with cancer before age 50 (OR, 
0.64). 

Women with BI-RADS category 0 
mammograms were less likely 
than women with BI-RADS 
category 1, 2, or 3 to 
• Have been screened within the 
past 5 years (OR, 0.64) 
• Be African American (OR, 0.68) 
And were more likely to not have a 
primary care physician (OR, 1.50) 

Drake et al, 2015 (17) 

St. Louis, Missouri: 
mobile mammography 
unit operated by 
university hospital 

African American women; 
non-Hispanic white women 
also included (n = 8,450). 

Secondary data 
analysis: 
mammography 
outreach registry 
with data on patient 
demographics and 
quality of 
mammography 
experience 

Not reported Not 
reported 

Identify factors 
associated with repeat 
use of mobile 
mammography 

Repeat visits were more likely to 
occur among women who were 
• Aged 50–65 (OR, 1.15) vs aged 
40–50 
• Uninsured (OR, 1.32) vs insured 
• African American (OR, 1.26) vs 
non-Hispanic white 
Repeat visits were less likely 
among women who were 
• Aged <40 (OR, 0.34) vs aged 
40–50 
• Unemployed (OR, 0.86) vs 
employed 

Abbreviations: BI-RADS, Breast Imaging Reporting and Data System; OR, odds ratio. 
(continued on next page) 
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(continued) 

Table. Results of Studies Examining Medically Underserved Women’s Participation in Mobile Mammography, United States, January 2010–March 2018 
 

 
 

Study Location 

 
Underserved Group 

Targeted and Sample 
Size 

 
 

Research Design 

Screening 
Guideline 

and Recency 
of Screening 

 
 

Adherence 
Rate 

 
 

Study Purpose 

 
 

Major Findings 
      • Living in a rural area (OR, 0.49) 

vs suburban 

LeMasters et al, 2014 (18) 

West Virginia: mobile 
mammography 
operated by university 
hospital 

Low-income or uninsured 
Appalachian women; 
Appalachian women from 
other income groups and 
insured Appalachian 
women also included (n = 
1,182). 

Cross-sectional 
survey: questionnaire 
on demographics, 
personal health 
history, menstrual 
and reproductive 
history, family history 
of cancer, breast 
cancer risk 
perceptions, breast 
cancer knowledge, 
perceived benefits 
and barriers to 
mammography, 
anxiety about 
developing breast 
cancer, clinical 
preventive care, 
health status, and 
health behavior/ 
lifestyle 

Past 1 year 
and 2 years 

Past 1 year: 
11.8%; past 
2 years: 
48.0% 

Describe 
characteristics of 
women who 
responded “don’t 
know” when asked 
about their perceived 
5-year risk of 
developing breast 
cancer 

Women who responded “don't 
know” to their perceived 5-year 
breast cancer risk, compared with 
women who made an accurate or 
inaccurate response, 
• Were from lower-income 
families 
• Had less education 
• Were uninsured or had 
Medicare 
• Reported less knowledge about 
breast cancer 

Mizuguchi et al, 2015 (19) 

Jefferson County, 
Kentucky, and 
surrounding areas: 
mobile mammography 
operated by university 
hospital 

Uninsured African 
American or Hispanic 
women; non-Hispanic 
white women and “other” 
racial/ethnic group also 
included (n = 21,857). 

Retrospective chart 
review: electronic 
medical records and 
data from patient 
information history 
form 

Not reported Not 
reported 

Assess repeat use of 
mobile mammography 

• Most (54%) patients used 
mobile mammography only once. 
• African American and Hispanic 
women used mobile 
mammography at a 
disproportionately higher rate 
than non-Hispanic white women. 
• Uninsured women made up the 
largest percentage (43.1%) of 
mobile mammography users. 
• African American women 
(30.5%) and women with 
Medicare insurance (31.5%) had 
the highest frequency of ≥3 
repeat screenings at the mobile 
clinic among all racial/ethnic 
groups studied (non-Hispanic 
white, Hispanic, other) and other 
insurance types (private, 
Medicaid, uninsured), 
respectively. 
• Hispanic women were least 
likely group to be repeat users 

Roen et al, 2013 (20) 

Reservations in North 
Dakota, South Dakota, 
Nebraska, and Iowa: 
mobile mammography 
operated by Indian 
Health Service 

American Indian women 
only (n = 1,771). 

Retrospective chart 
review of 
mammogram records 

Past 2 years 40% Determine adherence 
to screening 
mammography 

• Women aged 41–49 were less 
likely (OR, 0.65) to have been 
adherent to screening 
mammogram guidelines 
compared with women aged 65 or 
older. 
• American Indian women using 
mobile mammography reported 
lower adherence (39.9%) than did 

Abbreviations: BI-RADS, Breast Imaging Reporting and Data System; OR, odds ratio. 
(continued on next page) 
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Table. Results of Studies Examining Medically Underserved Women’s Participation in Mobile Mammography, United States, January 2010–March 2018 
 

 
 

Study Location 

 
Underserved Group 

Targeted and Sample 
Size 

 
 

Research Design 

Screening 
Guideline 

and Recency 
of Screening 

 
 

Adherence 
Rate 

 
 

Study Purpose 

 
 

Major Findings 
      American Indian women (59.8%), 

non-Hispanic white women 
(77.6%), and all ethnicities 
combined (74.3%) in the Breast 
Cancer Surveillance Consortium. 

Vyas et al, 2012 (21) 

West Virginia: mobile 
mammography 
operated by university 
hospital 

Low-income, uninsured 
Appalachian women; 
Appalachian women from 
other income groups and 
insured Appalachian 
women also included (n = 
686). 

Cross-sectional 
survey: questionnaire 
on personal health 
history, menstrual 
and pregnancy 
history, family history 
of cancer, cancer risk 
assessment and 
screening history, 
views on breast 
cancer screening, 
breast cancer 
awareness, 
preventive care and 
wellness history, 
nutrition and 
exercise history, 
dental, smoking and 
alcohol consumption 
history, and 
demographics 

Past 2 years 46% Identify predictors of 
adherence in women 
who use mobile 
mammography 

Women who were adherent were 
more likely to 
• Be older (OR, 3.88) 
• Be extremely or morbidly obese 
(OR, 1.93 and 2.36, respectively) 
• Have a family history of breast 
cancer (OR, 1.87) 
• Have a history of breast 
problems (OR, 1.90) 
• Have low knowledge of 
screening (OR, 2.17) 
And less likely to: 
• Be nonadherent to 
Papanicolaou (Pap) guidelines 
(OR, 0.16) 
• Have low rates of completion of 
other preventive screenings (OR, 
0.52) 

Abbreviations: BI-RADS, Breast Imaging Reporting and Data System; OR, odds ratio. 
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to our website. Keeping images and headlines constant, we tested 
11 message types in 5 categories between 2 audiences over a 24- 
hour weekday period. We identified clear preferences in 9 of 10 
comparisons and evidence to suggest that more women prefer 
presentation of question format compared with narratives, market- 
ing compared with patient education copy, and uncertain com- 

   pared with certain copy. Our test of messages on a social media 
platform is a quick and inexpensive way to select the most enga- 

PEER REVIEWED 
 

Abstract 
We used a framework to systematically evaluate which Facebook 
advertisements promoting safe fish consumption increased traffic 

ging public health messages for broad dissemination. 

Objective 
Fish contributes to visual and cognitive fetal development (1,2). 
With aligned missions, the Minnesota Department of Health and 
HealthPartners, an integrated health system, partnered to develop 
materials promoting safe fish consumption. 

Sixty-eight percent of US adults use Facebook (3–6), which sug- 
gests that social media can widely disseminate health messages. 
Studies measure the reach and engagement of social media mes- 
sages; however, few have described a methodic evaluation of con- 
tent before message launch (5,7,8). Because message frame (9), 
content, and context affect reach (10), messages should be tested  
in advance. Social media offer a cost-effective means of testing 
(11). We evaluated the effectiveness of Facebook as a platform for 
low-resource, rapid message testing about safe fish consumption. 

Methods 
We launched a paid Facebook media campaign over a 24-hour 
weekday period in September 2018 to determine what effect ad- 
vertising copy had on message success for 2 distinct audiences, 
pregnant women and nonpregnant women, in our target audience 
when images and headlines remained constant. The campaign 
compared responses to 11 message types in 5 categories in our 2 
audiences (Table). In each message category, advertisement head- 
lines and images were held constant by audience to ensure that en- 
gagement was evaluated solely on the basis of advertisement copy 
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Summary 

What is already known about this topic? 

Social media is a promising tool for disseminating health messages. The 
framing, content, and context of these messages can affect how well they 
reach and are used by target populations. Social media offers a cost- 
effective means of testing messages to ensure selection of those most ef- 
fective before campaign launch. 
What is added by this report? 

To inform a health education campaign designed to increase awareness 
about safe fish consumption, we used social media to test 11 different 
message types within 5 different categories among 2 audiences. In a quick 
but controlled test, we identified clear preferences in 9 of 10 comparisons 
and evidence to suggest that more women prefer presentation of ques- 
tion format compared with narratives, marketing compared with patient 
education copy, and uncertain compared with certain copy. Pregnant wo- 
men were more likely to prefer a message from experts while nonpreg- 
nant women preferred a message from physicians. 
What are the implications for public health practice? 

We demonstrated a quick and effective way to test public health mes- 
sages. Our findings that some social media messages resonate better 
than others justify the need for public health practitioners to test mes- 
sages before campaign launches. To be effective stewards of resources, 
public health practitioners can use our simple and inexpensive strategy to 
test messages and identify those with the highest engagement to use in 
campaigns. 

http://www.cdc.gov/pcd/issues/2019/18_0621.htm
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(Figure). An editorial board with combined patient education, 
marketing, research, evaluation, and content expertise developed 
messages by using health communication literature, operational in- 
terests, and stakeholder opinion as selection criteria. In some in- 
stances, identical messages were used for multiple categories, but 
never within the same category. By using Facebook’s proprietary 
“Likes and Interests” feature (12), we compared advertisement en- 
gagement of women in Minnesota aged 20 to 44 identified by 
Facebook as having an interest in pregnancy (pregnant, n = 
440,000) to a similar group of women without an identified in- 
terest in pregnancy (nonpregnant, n = 990,000). The advertise- 
ment’s target audience was refined by using this Facebook tool on 
the basis of user profiles and their connected content. These 2 
audiences were chosen because women who are or could become 
pregnant were the target population for our fish consumption mes- 
sage. 

Figure. Example Facebook advertisement used in the message testing 
campaign. The “expert” source ad shown here was most engaging for the 
audience of pregnant women. 

Advertisements were released simultaneously by using Facebook’s 
daily reach feature to minimize the chance that an ad- vertisement 
was seen twice. Click-through rate (CTR), calculated by dividing 
the number of people who clicked on the advertise- ment by the 
number of people who saw it, measured engagement. For each 
audience, the CTR of each message type was compared by using 
χ2 tests. Significance was set at α = 0.05. Personnel and direct 
Facebook costs were summed to determine total implement- ation 
cost. 

Results 
The Facebook campaign reached 76,592 pregnant women and 
86,816 nonpregnant women. No other demographic information 
was collected. We successfully identified a preference in 9 of 10 
total tests (P < .05). The copy that resonated most with pregnant 
women had an expert source, with a 0.40% CTR (Table). The least 
engaging advertisements (CTR of 0.21% each) for this group were 
of the “Narrative,” “Certain,” and “Patient Education” message 
type: “Omega-3 fatty acids in fish are a building block for a baby’s 
brain and eyes.” The only set of advertisements that did not show 
clear preference were gain (ie, promoting the benefits of fish) and 
risk (ie, warning about negative effects of not eating enough fish) 
frame. For nonpregnant women, the advertisement with a 
physician source was most engaging with a 0.37% CTR, whereas 
the advertisement with risk framing was least engaging (CTR = 
0.10%). For both audiences, question format, marketing, and 
uncertain advertisements were more engaging than their foils. 
Direct costs to run the advertisements on Facebook combined with 
13 personnel hours needed to implement the tests and summarize 
the results brought the total implementation costs to under $2,500. 
This did not include image costs, because HealthPartners has an 
organizational subscription to the source of advertisement images 
used, or time to develop the advertisement copy. 

Discussion 
A team of multidisciplinary experts generated sets of test mes- 
sages derivative of 1 common message across 5 categories, for a 
total of 11 message types. In a quick but controlled test, we identi- 
fied clear preferences in 9 of 10 comparisons and evidence to sug- 
gest that more women prefer presentation of question format com- 
pared with narratives, marketing compared with patient education 
copy, and uncertain compared with certain copy. Pregnant women 
were more likely to prefer a message from experts and nonpreg- 
nant women preferred a message from physicians. 

Future social media campaigns for safe fish consumption in Min- 
nesota will use the messages and strategies found through our test- 
ing to be most engaging for each of our target populations. Al- 
though the findings about which message strategies are most use- 
ful for our topic and setting are limited to women who use Face- 
book and reside in Minnesota, the strategy to find relevant mes- 
sages can be applied to any topic and setting. We recognize that 
there is no limit to the message strategies that can be tested, but we 
chose those that were directly pursuant to the literature, operation- 
al considerations, or stakeholder opinion. Furthermore, we do not 
offer an explanatory model for why the identified strategies were 
most effective or why the results differed by subpopulation. Non- 

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services, 
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. 

2 Centers for Disease Control and Prevention • www.cdc.gov/pcd/issues/2019/18_0621.htm 

http://www.cdc.gov/pcd/issues/2019/18_0621.htm


PREVENTING CHRONIC DISEASE 
PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY 

VOLUME 16, E99 

AUGUST 2019 

 

 

 

etheless, our test of messages on a social media platform was a 
quick and inexpensive way to select the most engaging public 
health messages for broad dissemination. 
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Table 
 

Table. Five Message Categories Tested for Engagement (Via Click-Through Ratea) Among Pregnant and Nonpregnant Women in Minnesota, 2018 
 

 
 

Category 

 
 

Type 

Pregnant Women Nonpregnant Women 

 
Message 

Click-through 
Rate, % 

 
P Valueb 

 
Message 

Click-through 
Rate, % 

 
P Valueb 

Narrative 
technique 

Narrative Omega-3 fatty acids in fish are a 
building block for a baby’s brain 
and eyes. 

0.21 <.001 Learn how eating fish may 
benefit your health. 

0.17 <.001 

Question format How can omega-3 fatty acids in 
fish affect a baby’s brain and 
eyes?c 

0.39 How can eating fish benefit 
your health?c 

0.29 

Discipline of 
approach 

Patient education Omega-3 fatty acids in fish are a 
building block for a baby’s brain 
and eyes. 

0.21 <.001 Learn how eating fish may 
benefit your health. 

0.17 <.001 

Marketing Omega-3 fatty acids in fish — a 
building block for a baby’s brain 
and eyes!c 

0.30 Eating fish benefits your 
health — learn how!c 

0.29 

Certainty Certain Omega-3 fatty acids in fish are a 
building block for a baby’s brain 
and eyes. 

0.21 .006 Learn how eating fish will 
benefit your health. 

0.17 <.001 

Uncertain Omega-3 fatty acids in fish can 
be a building block for a baby’s 
brain and eyes.c 

0.28 Learn how eating fish may 
benefit your health.c 

0.22 

Framing Gain Omega-3 fatty acids in fish help 
with a baby’s brain and eye 
development. 

0.31 .30 Learn how eating fish c 
could benefit your health. 

0.26 <.001 

Risk Avoiding fish while you are 
pregnant may negatively impact 
your baby’s brain and eye 
development. 

0.34 Avoiding fish may mean 
you are missing out on 
important nutrients that 
are hard to get elsewhere. 

0.10 

Source Named clinician “Omega-3 fatty acids in fish are 
a building block for a baby’s 
brain and eyes.” — Dr. Jane 
Smith, OB/GYN 

0.30 <.001 “Eating fish may benefit 
your health.” —Dr. Jane 
Smith, OB/GYN 

0.24 <.001 

Physicians Physicians say that Omega-3 
fatty acids in fish are a building 
block for a baby’s brain and 
eyes. 

0.25 Physicians say that eating 
fish may benefit your 
health.c 

0.37 

Experts Experts say that Omega-3 fatty 
acids in fish are a building block 
for a baby’s brain and eyes.c 

0.40 Experts say that eating fish 
may benefit your health. 

0.30 

Abbreviation: OB/GYN, obstetrician/gynecologist. 
a Calculated by dividing the number of people who clicked on the advertisement by the number of people who saw it. 
b P value calculated by χ2 test comparing each message type’s click-through rate in audience. 
c Messages in each message type that audiences found most engaging. 
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nicotine test kits, report back, and telephone support, and those 
participants whose homes had high radon levels received a vouch- 
er for $600 toward mitigation. Both groups were asked to retest 15 
months post intervention. We examined differences in stage of ac- 
tion to test for and mitigate radon and adopt a smoke-free–home 
policy and in observed radon and air nicotine values by study 

   group over time. 
 
 

PEER REVIEWED 
 

Abstract 

Introduction 
Tobacco smoke and radon are the leading causes of lung cancer. 
The FRESH intervention was a randomized controlled trial of 515 
homeowners to promote stage of action to reduce radon and air 
nicotine levels. 

 
Methods 
We studied 515 participants, 257 in a treatment group and 258 in a 
control group. Treatment participants received free radon and air 

Results 
Homeowners in the treatment group scored higher on stage of ac- 
tion to test for radon and air nicotine and to mitigate for radon dur- 
ing follow-up than those in the control group at 3 months and 9 
months, but the effect of the intervention diminished after 9 
months. We saw no difference between groups or over time in ob- 
served radon or air nicotine values. Of homeowners in the treat- 
ment group with high radon levels at baseline, 17% mitigated, and 
80% of them used the voucher we provided. 

 
Conclusion 
The null finding of no significant change in observed radon or air 
nicotine values from baseline to 15 months may reflect the low 
proportion of radon mitigation systems installed and the decline in 
stage of action to adopt a smoke-free home policy. Including a 
booster session at 9 months post intervention may improve the re- 
mediation rate. 

Introduction 
Approximately 221,200 new cases of lung cancer occur annually 
in the United States (1). Tobacco smoke and radon exposure are 
the 2 leading causes of lung cancer (2), and exposure to both (ie, 
synergistic risk) heightens the probability of developing the dis- 
ease (3). The lifetime risk of radon-induced lung cancer is 62 per 
1,000 ever-smokers versus 7 per 1,000 never-smokers (4). Expos- 
ure to radon may be more harmful for never-smokers exposed to 
secondhand smoke (5). 
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Summary 

What is already known on this topic? 

Tobacco smoke and radon are major causes of lung cancer. However, few 
US residents view radon as an immediate health risk, and few test their 
homes for radon. 
What is added by this report? 

We provide results of a randomized controlled trial testing the efficacy of 
providing free in-person home radon and air nicotine test kits coupled with 
report back and a telephone problem-solving session as a means of redu- 
cing lung cancer risk. 
What are the implications for public health practice? 

The treatment effect was maintained for 9 months post intervention, sug- 
gesting a window of opportunity to promote radon mitigation or adoption of 
a smoke-free home policy. 

http://www.cdc.gov/pcd/issues/2019/18_0634.htm
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Residential radon exposure is a significant, modifiable risk factor 
for lung cancer death worldwide (6). However, few US residents 
view radon as an immediate health risk (7), despite high radon 
levels in 1 in 15 residences (8). Because radon is a colorless, odor- 
less gas, many fail to recognize the potential for home exposure.  
In 1 study, 82% of respondents had heard of radon but only 15% 
had tested for its presence (9). In other research, rural family med- 
ical offices distributed 746 radon detection kits, but only 55% 
were returned (10). Because exposure to tobacco smoke plus 
radon increases lung cancer risk nearly tenfold (8), interventions 
are needed to reduce these risks. 

Optimal reduction of risk from exposure to radon and secondhand 
smoke requires testing for radon and mitigating exposure if radon 
levels are elevated and adopting a smoke-free home policy. A 

participants, randomly assigned them to a study group on site, ad- 
ministered the baseline survey, and delivered the first phase of the 
intervention in person. 

Study participants were adults aged 21 or older with access to a 
telephone who could speak and read English and owned a single- 
family home that had not been tested for radon in the past 2 years. 
Only 1 participant per household was eligible for the study. Parti- 
cipants were recruited from central Kentucky primary care clinics, 
a pharmacy, and at community events. Age, sex, race/ethnicity, 
education, and employment status did not differ by recruitment 
location. We invited participants to complete subsequent surveys 
even if they had missed a previous one. The study was approved 
by the University of Kentucky institutional review board. 
Intervention 

radon mitigation system installed by a certified radon professional    
can reduce radon exposure (8). Our objective was to test the ef- 
fects of an intervention consisting of home-testing for radon and 
secondhand smoke and personalized report back to the participant 
by trained research staff members. We assessed stages of action 
(11) for radon testing and radon mitigation and for air nicotine 
testing and adopting a smoke-free home. We hypothesized that 
homeowners who received their radon and air nicotine results and 
telephone-based problem solving would score higher on stages of 
action to test and remediate for radon and secondhand smoke, con- 
trolling for personal characteristics, compared with those who did 
not receive the intervention. We also hypothesized that observed 
radon and air nicotine values of participants in the treatment group 
would be lower post intervention than at baseline. 

Methods 
We assessed stage of action for radon testing and radon mitigation 
and for air nicotine testing and adopting a smoke-free home policy 
via a self-report survey at 3 months, 9 months, and 15 months post 
intervention. The study period, from first enrollment to last data 
collection, was January 2013 through August 2017. 

Design and sample 
 

 

Our target sample size was 275 participants per group before data 
collection (95% power to detect a medium effect size in the main 
effects of group and time and their interaction with an α level of 
.05). Recruitment ended just short of this goal (N = 515), but the 
robust degree of power for these planned comparisons suggested 
adequate enrollment. We divided participants between a treatment 
group (n = 257) and a control group (n = 258) by using stratified 
quota sampling. In each group, half of participants had 1 or more 
smokers in the home and half had no smokers in the home. 
Trained research staff members screened for eligibility, enrolled 

FRESH (Freedom from Radon Exposure and Smoking in the 
Home) was a 2-step intervention. In the first step, we provided free 
radon and air nicotine test kits to the treatment group for home 
testing along with verbal, written, and YouTube video in- 
structions for using the kits. Second, we consulted with parti- 
cipants by telephone to report back the test results and to help 
them solve problems related to high radon or air nicotine levels. 
To measure radon, we used short-term test kits from Air Chek, Inc 
(http://www.radon.com/). Participants sent the kit to the Air Chek 
laboratory in a postage-paid envelope. We assessed secondhand 
smoke exposure by using passive airborne nicotine samplers (12), 
which we sent to the Johns Hopkins School of Public Health En- 
vironmental Health and Engineering laboratory for analysis. Ap- 
proximately 11 weeks after participants completed testing, trained 
research staff members conducted 20-to-25–minute telephone 
problem-solving sessions by using a standardized report-back pro- 
tocol to assess the Precaution Adoption Process Model (PAPM) 
stage and the participant’s response to the test results. Researchers 
delivered queries (ie, asked questions) and messages tailored to the 
PAPM stage to share strategies for lowering radon (ie, mitiga- 
tion) and secondhand smoke exposure (ie, adopting a smoke-free 
home policy). All participants in the treatment group whose homes 
tested high for radon received a voucher for $600 toward the cost 
of radon mitigation. The cost of radon mitigation depends on how 
the home is built and the extent of the radon problem (8). Parti- 
cipants in the control group could request free test kits (simulating 
standard public health practice) from the research team at a later 
date following enrollment in the study. 

Measures 
 

 

We categorized participants’ stage of action to test and remediate 
homes for radon and secondhand smoke as 1) unaware, 2) unen- 
gaged, 3) deciding, 4) action, and 5) maintenance. For ease of in- 
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terpretation, we combined the original PAPM stages 3 to 5 (3, de- 
ciding about acting; 4, decided not to act; 5, decided to act) to 
define deciding. Researchers often combine PAPM stages depend- 
ing on specific health behaviors (13). 

Stage of action. We evaluated stage of action at baseline and at 3- 
month, 9-month, and 15-month intervals by using multiple survey 
questions for both radon and secondhand smoke and asked separ- 
ate questions for testing and remediation. The scoring algorithm 
for the 4 stages of action measures are described elsewhere (14). 
At baseline, participants were not in maintenance for radon or air 
nicotine testing (a study requirement was not having been tested 
for radon in the past 2 years, and air nicotine tests were not com- 
mercially available). Scoring at each follow-up assessment was 
based on responses to the same stage of action questions and 
whether they had tested since baseline. 

Radon and air nicotine values. Participants in the treatment group 
were given free short-term radon and air nicotine test kits and 
asked to test their homes at baseline. Participants in the control 
group could request test kits after enrollment. At 15 months post 
intervention, all study participants were mailed free test kits for 
both air contaminants. Baseline radon and air nicotine values were 
used to assign participants to risk groups (ie, tested high, tested 
low, or did not test/invalid result). We also used these test data to 
evaluate changes in radon and air nicotine levels from baseline to 
15 months. Given skewness in the distributions, these values were 
log-transformed before analysis. 

Teachable moment constructs. Lung cancer worry was assessed by 
using a 4-question scale (15). The first question (“How much do 
you currently worry about getting lung cancer someday?”) was 

were on a 7-point scale ranging from 1 (disagree entirely) to 7 
(agree entirely). The negatively worded item (eg, “Generally, I am 
careless of my health”) was reverse-coded before summing the 
items; higher scores indicated greater health-related self-concept. 
Cronbach’s α was 0.91. 

Self-efficacy. We measured self-efficacy by using a 3-question 
scale that measured ability (“I am able to test my home for radon 
to prevent lung cancer”), resources (“I have the time to test”), and 
ease of action (“I can easily test”) (19) to assess confidence in tak- 
ing each of 4 health actions: testing for radon, mitigating radon, 
testing for air nicotine, and adopting a smoke-free home policy. 
Respondents rated the 3 questions on a 5-point scale ranging from 
1 (strongly disagree) to 5 (strongly agree). Self-efficacy scores 
were determined for each action. Cronbach’s α were ≥0.83 for all  
4 actions. 

Smoking in the home. We assessed smoking in the home by ask- 
ing, “Do you or any other members of your household smoke ci- 
garettes, cigars, or pipes?” We collected demographic and person- 
al factors on all study participants (age, sex, race/ethnicity, educa- 
tion, employment status, years living in current residence, and 
family history of lung cancer). 

Risk status for radon and air nicotine. We categorized baseline test 
results as “tested high,” “tested low,” or ”did not test/invalid res- 
ult.” On the basis of the Environmental Protection Agency action 
level for radon (8), home values at or above 4.0 picocuries per liter 
(pCi/L) were considered to test high for radon. Air nicotine values 
greater than 0.1 μg/m3 were considered to test high for second- 
hand smoke (20). 
Data analysis 

rated from 1  (not at  all) to  5  (all of  the time). The remaining 3    
questions, including “How much do worries about lung cancer im- 
pact your mood?” were rated on a 4-point scale, from 1 (not at all) 
to 4 (a lot). Each of the questions was standardized by subtracting 
the overall mean from the individual score and dividing this differ- 
ence by the overall standard deviation; these were then summed to 
represent overall lung cancer worry, with higher scores signifying 
greater worry (16). Lung cancer risk was measured by asking: 
“How would you rate your risk of developing lung cancer in your 
lifetime on a scale of 0 to 10?” Higher scores indicated greater 
perceived risk (17). Synergistic risk was measured by using a 
question that rated the perceived risk from being exposed to radon 
and smoking a pack of cigarettes per day compared with the risk  
of smoking a pack of cigarettes a day with no radon exposure on a 
5-point scale ranging from 1 (much less risky) to 5 (much more 
risky). Health-related self-concept was measured by using the 8- 
question health-protective motivation subscale of the Health-Re- 
lated Self Concept scale (18) to assess beliefs and attitudes toward 
health-enhancing behaviors and behavioral intentions. Responses 

Baseline comparisons between study groups and between com- 
pleters and dropouts (ie, noncompleters) were made by using the 
2-sample t tests or χ2 tests of association. Linear mixed modeling 
evaluated the variables associated with changes over time in stages 
of action for testing and remediation for radon and secondhand 
smoke. Similarly, we assessed the factors associated with differ- 
ences in radon and air nicotine log-transformed testing values at 
baseline and at 15 months. Baseline demographic and teachable- 
moment factors were included as covariates. Lung cancer worry 
and risk, synergistic risk, health-related self-concept, and self-ef- 
ficacy were measured at each assessment (3 months, 9 months, 15 
months) and included as time-dependent covariates in each model. 
Remediation models were also adjusted for risk status. The smoke-
free home adoption model included only those participants with 
smokers in the home. The 4 stages of action models each had a 
significant interaction between treatment and time, rendering the 
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main effects not interpretable; post-hoc pairwise comparisons 
were done on the interaction effects by using Fisher’s least signi- 
ficant difference procedure. Data analysis was conducted using 
SAS, version 9.4 (SAS Institute Inc) with α = .05. 

Results 
The mean age of participants was 51 years. Most were non-His- 
panic white women with college degrees (Table 1). Nearly one- 
fourth had a family history of lung cancer. Consistent with strati- 
fication, half lived with at least 1 smoker. Most (85.2%) parti- 
cipants in the treatment group completed baseline radon and air 
nicotine testing (Figure 1). Fewer (37.2%) in the control group 
completed testing. We maintained approximately 60% retention 
throughout the study (Figure 1). There was no difference in reten- 
tion between treatment and controls at any follow-up (P > .10 for 
each χ2 test comparison). 

Figure 1. Flow diagram of enrollment and completion of surveys and testing 
for the baseline, 3-month, 9-month, and 15-month assessments of the FRESH 
(Freedom from Radon Exposure and Smoking in the Home) randomized 
controlled trial to reduce radon and secondhand smoke exposure in the 
home, Central Kentucky, Jan 2013–August 2017. 

Baseline study group differences. We saw few differences in the 
study variables between the treatment and control groups at 
baseline with the exception of self-efficacy for radon testing (P = 
.004, with treatment exceeding controls by an average of 0.6) and 
risk group for each of radon and secondhand smoke. Risk group 
differences were significant because treatment group participants 
were more likely than controls to test for baseline radon and air 
nicotine (P < .001 for both). Among those who tested, we saw no 
difference between treatment and control groups in the proportion 
of test results that were high for either contaminant. We saw no 
differences between the treatment and control groups at baseline 
for either employment status or the length of time in current resid- 
ence. 

Differences between completers and noncompleters. Participants 
who completed the 15-month survey were older than noncom- 

pleters and more likely to have a college degree and not report 
smokers living in the home. Completers also had lower scores for 
lung cancer worry and risk but higher scores for synergistic risk 
perception and health-related self-concept (Table 1). Completers 
were more likely to have tested for the contaminants at baseline 
(59.7%) than noncompleters (30.8%; χ2 = 40.5, P < .001). 

Predictors of radon testing stage of action. Participants who were 
non-Hispanic white and had greater self-efficacy had higher stage- 
of-action scores for radon testing than nonwhite and Hispanic par- 
ticipants and those with lower self-efficacy (Table 2) (Figure 2). 
Post-hoc analysis indicated the groups did not differ at baseline (P 
= .460) or 15 months (P = .052), but the treatment group had a 
higher average compared with controls at both the 3-month and 9- 
month assessments (P < .001 for both comparisons) (Figure 2). 
Within each group, there was an increase in this outcome between 
baseline and 3 months and between 3 months and 9 months, fol- 
lowed by a decrease between 9 and 15 months (P < .001 for each 
comparison). 

Figure 2. Adjusted means and 95% confidence intervals for the treatment and 
control groups on stage of action for testing and remediation outcomes for the 
baseline, 3-month, 9-month, and 15-month assessments of the FRESH 
(Freedom from Radon Exposure and Smoking in the Home) randomized 
controlled trial to reduce radon and secondhand smoke exposure in the home, 
Central Kentucky, January 2013–Aug 2017. Group means from models were 
adjusted for age, sex, race/ethnicity, education, employment, time living in 
current residence, smoking in the home, self-efficacy, lung cancer worry, lung 
cancer risk, synergistic risk, and health related self-concept. Brackets indicate 
confidence intervals. 

Predictors of radon mitigation stage of action. Participants who 
had greater self-efficacy to mitigate radon exposure and who per- 
ceived greater synergistic risk were at a higher stage of action for 
radon mitigation relative to those with lower self-efficacy and with 
lower perceived synergistic risk scores (Table 2) (Figure 2). Com- 
pared with those who tested low for radon at baseline, those who 
tested high or did not test at all were at a lower stage of action to 
mitigate (P < .001 for both). Stage of action to mitigate was lower 
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for treatment than controls at baseline (P < .001), but the group av- 
erages at 3 and 9 months were significantly higher for treatment 
than control (P < .001 for both) (Figure 2). By 15 months, there 
was no group difference (P = .31). Within each group, the in- 
crease from baseline to 3 months and the decrease from 9 to 15 
months were significant (P < .001 for each comparison), but the 
change from 3 to 9 months was not (P ≥ .34 for each group). 

Predictors of air nicotine testing stage of action. Participants with 
smokers in the home and those with greater self-efficacy reported 
a higher average stage of action to test for air nicotine (Table 3) 
(Figure 2). Based on post-hoc testing, the 2 study groups were 
similar in stage of action for air nicotine testing at baseline (P = 
.054), but treatment exceeded controls at each follow-up (P < .001 
for each comparison) (Figure 2). Within each group, we observed 
a significant increase from baseline to 3 months and another in- 
crease from 3 to 9 months, followed by a decrease from 9 to 15 
months (P < .001 for each comparison). 

Predictors of smoke-free home policy adoption stage of action. 
Among participants living with at least one smoker, those with at 
least a college degree and greater self-efficacy were more ready to 
adopt a smoke-free home; however, those with high baseline air 
nicotine were less ready to do so. Treatment and control groups did 
not differ on this outcome at any time point (P > .14 for each) 
(Figure 2). Within each group, there was an increase from baseline 
to 3 months (P ≤ .013 for both) and a decrease from 9 to 15 
months (P ≤ .01 for both). From 3 to 9 months, there was an in- 
crease in stage of action to adopt a smoke-free home policy among 
treatment participants (P = .04), but the change from 3 to 9 months 
among controls was not significant (P = .054). 

Predictors of radon and air nicotine. Observed home radon values 
ranged from 0.3 to 35.0 at baseline and 0.3 to 23.8 at 15 months. 
Observed air nicotine values ranged from 0.003 to 21.8 at baseline 
and from 0.005 to 21.4 at 15 months. The radon and air nicotine 
models contained the same covariates and fixed effects as the 
stage of action models for testing. Though each model was signi- 
ficant overall, the main and interaction effects for group (treat- 
ment vs control) and time (baseline vs 15 months) were not signi- 
ficant in either. Higher average radon level was associated with 
lower lung cancer worry, whereas higher average air nicotine level 
was associated with having smokers in the home, higher lung can- 
cer worry, and lower health-related self-concept. 

Of the 59 homeowners in the treatment group with high radon 
levels at baseline, 10 (17%) self-reported mitigating for radon at 
the end of the study; 8 of these redeemed vouchers. Of the 33 con- 
trol group participants with high radon levels at baseline, 6 (18%) 
self-reported mitigating at study completion. Among those with 

smokers in the home, 58% of treatment and 55% of control parti- 
cipants reported adopting a smoke-free home policy at the end of 
the study. Neither of these remediation outcomes demonstrated a 
significant study group effect. 

Discussion 
Homeowners who received the FRESH intervention scored higher 
on stages of action to test for radon and secondhand smoke and to 
mitigate for radon at 3-month and 9-month follow-ups than those 
who did not, but by 15 months post intervention the group differ- 
ences in these outcomes were no longer significant. Treatment 
group participants had higher stages of action to test for air nicot- 
ine even at 15 months, but we saw no differences in stage of ac- 
tion to adopt a smoke-free home policy between the groups at any 
time point. The decrease in stages of action between 9 and 15 
months, regardless of outcome, suggests that the intervention had 
a diminishing effect by study end. 

We planned the 15-month follow-up to provide ample time to mit- 
igate. However, only 17% of participants in the treatment group 
with high radon levels reported mitigating their homes, even with  
a voucher to defray the cost. Control group participants reported 
the same mitigation rate (with no vouchers provided). We saw no 
significant change in radon or air nicotine values from baseline to 
15 months. This null finding may reflect the low proportion of 
radon mitigation systems installed and the decline in stage of ac- 
tion to adopt and maintain a smoke-free home policy over time. 
Although stage of action to test and mitigate for radon improved 
over time, those most at risk (those with high radon levels) had 
low remediation rates, and the intervention did not affect actual re- 
mediation. Including a booster with an emphasis on radon mitiga- 
tion for people with high radon levels after 9 months may im- 
prove the remediation rate, thereby decreasing exposure. Further 
research is needed to examine the disconnect between readiness to 
take action and actual remediation to reduce environmental expos- 
ure. 

Treatment participants acquired the free test kits in person at 
baseline as an intervention component. Controls were asked to call 
for a free test kit at a later date (simulating standard public health 
practice). Home testing among treatment participants at baseline 
far exceeded what would be expected using standard practice (21). 
This highlights the value of distributing test kits in ambulatory 
health care settings to boost the likelihood of dual (radon and air 
nicotine) home screening. Comparative effectiveness research is 
needed to evaluate testing rates when test kits are distributed in al- 
ternative sites such as libraries or schools. One study determined 
that social marketing messages using digital signage technology in 
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health departments was effective in increasing radon program 
participation (22). 

In addition to the effects of the FRESH intervention, self-efficacy 
was a significant predictor for each stage-of-action outcome. 
Those who believed that they had the ability to test or remediate 
were more likely to indicate readiness to take action. This under- 
scores the need for providing clear instructions and interventions 
to boost confidence in lung cancer prevention activities, such as 
using YouTube videos, easy-to-understand test kit instructions, 
and strategies to reduce barriers (including cost) to mitigating for 
radon and adopting a smoke-free home. Given that the monetary 
vouchers had a modest effect on the rate of radon mitigation, pro- 
moting access to low-interest loan providers and discount pricing 
provided by mitigation companies could increase affordable radon 
mitigation, which may enhance self-efficacy for this outcome. 

Participants with high radon and air nicotine levels at baseline had 
lower stage-of-action scores for radon mitigation and for adopting 
a smoke-free home over time. Further research is needed to under- 
stand the complex psychological factors and other barriers to re- 
mediation among people whose homes test positive for environ- 
mental exposures (23). Interestingly, increased synergistic risk 
perception was a significant predictor of higher stage-of-action 
scores for radon mitigation over time. This has implications for 
public health education and community awareness, because the 
general public is not alert to the health risks of radon exposure or 
the combined risk of exposure to radon and tobacco smoke (7,9). 
Perceived risk creates a teachable moment that can lead to behavi- 
or change (24). In the case of lung cancer prevention, our findings 
support the critical role of informing the public of the risk of to- 
bacco smoke plus radon in prompting action to reduce exposure. 
Health care providers need to speak with patients about these com- 
bined environmental hazards (25). Further investigation is needed 
to understand the role of perceived synergistic risk, if any, in 
prompting adoption of smoke-free home policies. As public health 
and health care systems integrate lung cancer risk reduction mes- 
saging, synergistic risk perception and its association with action 
to adopt smoke-free home policies must be evaluated. 

Participants who did not complete the study scored higher on 
baseline lung cancer worry and perceived risk, and lower for syn- 
ergistic risk and health-related self-concept. Previous studies noted 
that cancer worry and perceived risk are differentially associated 
with the avoidance of health behaviors related to screening and 
health maintenance (26). Further research is needed to explore the 
barriers to radon testing and mitigation among people with lung 
cancer worry and high perceived risk, such as the challenges posed 
by identifying a certified radon professional, scheduling and com- 

pleting the mitigation process, and arranging mitigation payment. 
The addition of a booster session after 9 months could allow an 
opportunity to tailor the intervention to people who experience 
greater lung cancer worry or perceived risk. 

Our study had strengths and limitations. A strength of the study 
design was its large sample and its stratification by home smoking. 
The intervention, easily delivered in primary care settings, was 
shown to be an effective way to promote home testing and remedi- 
ation. A study limitation was attrition, as with most longitudinal 
trials, although we had consistent retention throughout the follow- 
up regardless of study group. Another limitation was that our 
sample was predominantly non-Hispanic white people with a col- 
lege degree, so these results may not be broadly generalizable. Fu- 
ture studies would benefit from a more diverse sample. Further- 
more, we did not evaluate cigarette pack-years among current and 
former smokers. Smoking history may affect study outcomes. This 
limitation is somewhat reduced because home smoking status was 
not associated with stage of action to test or mitigate for radon. Fi- 
nally, because radon and air nicotine measurements may be high- 
er in cold months (27), the report-back intervention may be more 
effective if initial radon and air nicotine testing is timed for when 
these contaminants are likely to be highest. 

Providing free test kits in person in primary care settings, tele- 
phone support, and report back of results improved readiness to 
take action to remediate for radon and secondhand smoke. This 
low-cost intervention would likely benefit from a booster session 
at 9 months and a mechanism for linking people with high home 
radon levels with financial assistance for mitigation. These en- 
hancements to our intervention would increase self-efficacy to 
take action to remediate the home for radon and secondhand 
smoke. 
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Tables 
 

Table 1. Baseline Characteristics of Participants (N = 515) in the FRESH Trial and Comparison of Completers and Noncompleters, Central Kentucky, January 2013–
August 2017a 

 
Characteristic 

 
Potential Rangeb 

Total sample 
(N = 515)c 

Completers 
(n = 317)c 

Noncompleters 
(n = 198)c 

 
P Value 

Age, mean (SD) — 51.2 (12.7) 52.4 (12.4) 49.4 (12.9) .009d 

Sex 

Male — 166 (32.2) 101 (31.9) 65 (32.8) 
.82e 

Female — 349 (67.8) 216 (68.1) 133 (67.2) 

Race/ethnicity 

Non-Hispanic white — 437 (85.2) 273 (86.7) 164 (82.8) 
.23e 

Non-white or Hispanic — 76 (14.8) 42 (13.3) 34 (17.2) 

Education 

Less than college degree — 199 (38.7) 99 (31.3) 100 (50.5) 
<.001e 

College degree — 315 (61.3) 217 (68.7) 98 (49.5) 

Employed for wages 

Yes — 308 (59.9) 197 (62.1) 111 (56.3) 
.19e 

No — 206 (40.1) 120 (37.9) 86 (43.7) 

Years living in home, mean (SD) — 13.3 (10.9) 14.1 (10.8) 12.3 (11.0) .07d 

Family history of lung cancer 

Yes — 123 (23.9) 67 (21.1) 56 (28.3) 
.06e 

No — 392 (76.1) 250 (78.9) 142 (71.7) 

Smokers in the home 

Yes — 256 (49.7) 141 (44.5) 115 (58.1) 
.003e 

No — 259 (50.3) 176 (55.5) 83 (41.9) 

Study group 

Treatment — 257 (49.9) 154 (48.6) 103 (52.0) 
.45e 

Control — 258 (50.1) 163 (51.4) 95 (48.0) 

Self-efficacy, radon testing, mean (SD) 5–15 13.1 (2.2) 13.2 (2.1) 12.9 (2.3) .11d 

Radon mitigation, mean (SD) 5–15 10.4 (2.7) 10.6 (2.7) 10.0 (2.7) .02d 

Secondhand smoke testing, mean (SD) 5–15 12.9 (2.2) 13.0 (2.1) 12.7 (2.2) .13d 

Abbreviations: —, not applicable; SD, standard deviation. 
a A randomized controlled trial of 515 homeowners to promote stage of action to reduce radon and air nicotine levels. Completers and noncompleters refer to parti- 
cipants surveyed at 15 months to assess stage of action for radon testing and radon mitigation and for air nicotine testing and adopting a smoke-free home. 
b Range of scores depending on the self-report scale. 
c Values are number (percentage) unless otherwise indicated. Percentages may not sum to 100 because of rounding. For some variables, the number of observa- 
tions does not total to the column total because of missing data for a small number of participants. 
d Calculated by using 2-sample t test. 
e Calculated by using χ2 test of association. 
f Because the number of response options for the lung cancer worry questions was not uniform across items, each question was standardized by subtracting the 
mean and dividing by the standard deviation prior to adding the items together. For this reason, the range for lung cancer worry includes negative values and the 
mean is close to 0. 
g There were 3 risk groups, based on baseline testing, for each of radon and air nicotine: those who tested high, those who tested low, or those who did not test or 
who had an invalid result. 

(continued on next page) 
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(continued) 

Table 1. Baseline Characteristics of Participants (N = 515) in the FRESH Trial and Comparison of Completers and Noncompleters, Central Kentucky, January 2013–
August 2017a 

 
Characteristic 

 
Potential Rangeb 

Total sample 
(N = 515)c 

Completers 
(n = 317)c 

Noncompleters 
(n = 198)c 

 
P Value 

Adopting a smoke-free policy, mean (SD) 5–15 13.8 (2.7) 14.0 (2.6) 13.4 (2.8) .02d 

Lung cancer worry,f mean (SD) −3 to 14c <0.1 (3.2) −0.6 (2.7) 1.0 (3.7) <.001d 

Lung cancer risk, mean (SD) 0–10 3.8 (2.5) 3.5 (2.4) 4.4 (2.6) <.001d 

Synergistic risk, mean (SD) 1–5 3.8 (1.0) 4.0 (0.9) 3.7 (1.0) .002d 

Health related self-concept, mean (SD) 8–56 46.4 (8.2) 47.5 (7.6) 44.7 (9.0) <.001d 

Risk group, radong 

High — 92 (17.9) 73 (23.0) 19 (9.6)  
<.001e Low — 178 (34.6) 138 (43.5) 40 (20.2) 

Invalid or did not test — 245 (47.5) 106 (33.4) 139 (70.2) 

Risk group, secondhand smoke 

High — 66 (12.8) 43 (13.6) 23 (11.6)  
<.001e Low — 184 (35.7) 146 (46.1) 38 (19.2) 

Invalid or did not test — 265 (51.5) 128 (40.4) 137 (69.2) 

Abbreviations: —, not applicable; SD, standard deviation. 
a A randomized controlled trial of 515 homeowners to promote stage of action to reduce radon and air nicotine levels. Completers and noncompleters refer to parti- 
cipants surveyed at 15 months to assess stage of action for radon testing and radon mitigation and for air nicotine testing and adopting a smoke-free home. 
b Range of scores depending on the self-report scale. 
c Values are number (percentage) unless otherwise indicated. Percentages may not sum to 100 because of rounding. For some variables, the number of observa- 
tions does not total to the column total because of missing data for a small number of participants. 
d Calculated by using 2-sample t test. 
e Calculated by using χ2 test of association. 
f Because the number of response options for the lung cancer worry questions was not uniform across items, each question was standardized by subtracting the 
mean and dividing by the standard deviation prior to adding the items together. For this reason, the range for lung cancer worry includes negative values and the 
mean is close to 0. 
g There were 3 risk groups, based on baseline testing, for each of radon and air nicotine: those who tested high, those who tested low, or those who did not test or 
who had an invalid result. 
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Table 2. Differences in Stages of Action for Radon Testing and Mitigation, Participants in Treatment (n = 257) and Control (n = 258) Groups by Participant Charac- 
teristics, Calculated by Linear Mixed Models, the FRESH Intervention,a Central Kentucky, January 2013–August 2017 

 
 
 

Variable 

Stage of Actionb 

Radon Testing (n = 499) Radon Mitigation (n = 499) 

F P Valuec F P Valuec 

Age 2.73 .098 1.43 .23 

Male 0.35 .55 <0.01 .96 

Non-Hispanic white 4.00 .046 0.07 .80 

College education 1.64 .20 1.09 .30 

Employed for wages 1.20 .27 1.78 .18 

Years living in home 0.50 .48 2.05 .15 

Family history of lung cancer 0.32 .57 0.03 .86 

Smokers in the home 2.89 .089 1.13 .29 

Self-efficacy 47.29 <.001 36.18 <.001 

Lung cancer worry 0.04 .83 0.23 .63 

Lung cancer risk <0.01 .97 0.88 .35 

Synergistic risk 3.21 .074 15.42 <.001 

Health-related self-concept 3.82 .051 0.13 .71 

Risk group — — 85.73 <.001 

Time 426.88b <.001 226.62b <.001 

Treatment 49.90b <.001 9.57b .002 

Treatment × time 23.21 <.001 34.12 <.001 

Abbreviation: —, not applicable. 
a FRESH was a randomized controlled trial to promote stage of action to reduce radon and air nicotine levels in the home. 
b Regressions modeling stage of action to test for radon and radon mitigation ranging from 1 (unaware) to 5 (maintenance over time). Main effects were not inter- 
pretable in either model given the presence of a significant interaction effect; means for the interaction effect are shown in Figure 2. Although the full sample size 
was 515, 16 participants missing 1 or more variables in the models could not be included in the multivariable analysis. 
c P values calculated by type 3 tests of fixed effects in the mixed models. 
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Table 3. Differences in Stages of Action for Air Nicotine Testing and Adopting a Smoke-Free Home Policy, Participants in Treatment (n = 257) and Control (n = 258) 
Groups by Participant Characteristics, Calculated by Linear Mixed Models, the FRESH Intervention,a Central Kentucky, January 2013–August 2017 

 
 
 

Characteristic 

Stage of Actionb 

Secondhand Smoke Testing (n = 499) Adopting a Smoke-Free Home Policy (nc = 247) 

F P Valued F P Valued 

Age 1.53 .22 0.02 .89 

Male 0.46 .50 0.09 .77 

White/non-Hispanic 1.18 .28 0.15 .70 

College education 0.64 .42 3.61 .058 

Employed for wages 0.29 .59 0.36 .55 

Years living in home 0.02 .88 0.24 .63 

Family history of lung cancer 0.12 .72 0.81 .37 

Smokers in the home 26.41 <.001 — — 

Self-efficacy 52.72 <.001 31.79 <.001 

Lung cancer worry 1.06 .30 0.01 .92 

Lung cancer risk <0.01 .96 1.65 .20 

Synergistic risk 2.00 .16 2.20 .14 

Health-related self-concept <0.01 .99 0.41 .52 

Risk group — — 5.01 .007 

Time 439.97e <.001 29.33e <.001 

Treatment 126.78e <.001 0.32e .57 

Treatment x time 63.01 <.001 3.14 .026 

Abbreviation: —, not applicable; FRESH, Freedom from Radon Exposure and Smoking in the Home intervention. 
a FRESH was a randomized controlled trial to promote stage of action to reduce radon and air nicotine levels in the home. 
b Although the full sample size was 515, 16 participants missing 1 or more variables in the models could not be included in the multivariable analysis. 
c This model was restricted to those with smokers in the home (n = 256; 9 were omitted because of missing 1 or more variable values in the model). 
d P values calculated by type 3 tests of fixed effects in the mixed models. 
e Regressions modeling stage of action to test for secondhand smoke and adopt a smoke-free home ranging from 1 (unaware) to 5 (maintenance over time). Main 
effects not interpretable in either model given the presence of a significant interaction effect. 
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Abstract 
We used administrative claims data from 2014 on people with em- 
ployer-sponsored health insurance to assess the proportion of pa- 
tients taking antihypertensive medications, rates of nonadherence 
to these medication regimens, and out-of-pocket costs paid by pa- 
tients. We performed multivariate logistic regression analysis to 
examine the association between out-of-pocket costs and nonad- 
herence. Results indicated that patients filled the equivalent of 13 

monthly prescriptions and paid $76 out of pocket over the calen- 
dar year; the likelihood of nonadherence increased as out-of-pock- 
et costs increased (adjusted odds ratios ranged from 1.04 to 1.78; P 
< .001). These findings suggest a need for improvement in adher- 
ence among patients with employer-sponsored insurance. 

Objective 
Hypertension is a leading risk factor for cardiovascular disease, 
and only 40% to 74% of people with diagnosed hypertension are 
adherent to prescribed medication (1–3). Nonadherence can result 
in uncontrolled hypertension, which increases the risk of acute 
cardiovascular disease events (4,5). People who take many differ- 
ent drugs, experience side effects from hypertension medication, 
have comorbidities, or face high out-of-pocket costs are more 
likely to be nonadherent (6). No recent studies among the privately 
insured population of the United States describe rates of nonadher- 
ence and actual out-of-pocket payments for antihypertensive med- 
ications. 

Methods 
We used 2014 administrative claims data from the IBM MarketS- 
can Commercial Database (IBM Corp), which provided de-identi- 
fied health care claims data for enrollees and their dependents in 
employer-sponsored health insurance plans. We limited the study 
sample to adults aged 35 to 64 who were continuously enrolled 
with prescription drug coverage in 2014 (N = 3,362,633). We fo- 
cused on 2014 after using the IBM Treatment Pathways online 
tool (IBM Corp), which reported stable trends of proportions of 
patients with any hypertension diagnosis (25%−26%) and propor- 
tions of patients filling an antihypertensive medication prescrip- 
tion (29%−30%) in 2010 through 2014. 

We identified people with hypertension by the appearance of In- 
ternational Classification of Diseases, 9th Revision (ICD-9), dia- 
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Summary 

What is already known about this topic? 

Only 40% to 74% of patients treated for hypertension take medications as 
prescribed. Patients’ out-of-pocket costs for medications can affect medic- 
ation adherence. 
What is added by this report? 

We found a substantial proportion of people aged 35 to 64 with employer- 
sponsored health insurance to be nonadherent to antihypertensive medic- 
ations (41%). People paid an average $6 for a 30-day supply of medica- 
tion in 2014, and those paying higher out-of-pocket costs had a greater 
likelihood of being nonadherent. 
What are the implications for public health practice? 

The results highlight room for improvement in medication adherence 
among patients with employer-sponsored health insurance, even if facing 
small out of pocket costs. 
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gnosis codes (401.x–405.x) on at least 2 outpatient or 1 inpatient 
or emergency department claim, and we identified cardiovascular 
disease events resulting in an inpatient or emergency department 
visit by using ICD-9 codes from the Center for Medicare and 
Medicaid Services’ Chronic Conditions Warehouse for ischemic 
heart disease, acute myocardial infarction, cerebrovascular dis- 
ease, and heart failure (398.91, 402.x–404.x, 410.x, 411.x–413.x, 
414.0x, 414.12, 414.2, 414.3, 414.8, 414.9, 428.x, 430.x, 431.x, 
433.x1, 434.x, 436.x, 997.02) (7). We measured adherence to anti- 
hypertensive medications among enrollees with at least 1 anti- 
hypertensive drug claim in 2014. We identified antihypertensive 
medications by Redbook drug codes for therapeutic class (except 
for angiotensin II receptor blockers, which we identified by using 
National Drug Codes, because they were not identified in Red- 
book by therapeutic class) (8). We measured the proportion of 
days covered (days covered equaled the patient’s supply of medic- 
ation from the day of the first filled prescription through the end of 
the calendar year), divided by the number of days in that same 
period, calculated for each medication class, and then averaged 
across number of medication classes per person. Enrollees with 
less than 80% of days covered were considered nonadherent, a 
cutoff used in many studies (4,9). We report total out-of-pocket 
cost (sum of copayments, coinsurance, or deductibles) and total 
payments for antihypertensive medications. We also reported 
number of filled prescriptions and out-of-pocket and total medica- 
tion costs for a 30-day equivalent supply of antihypertensive med- 
ications (eg, 15 days of supply becomes 0.5 of a 30-day fill). Out- 
of-pocket costs was converted to a categorical variable ($0, <$5, 
$5–<$10, $10–<$15, $15–<$20, $20–<$50, and ≥$50). 

We used multivariate logistic regression to estimate the associ- 
ation between category of out-of-pocket cost and the likelihood of 
being nonadherent and presented these data as odds ratios. We 
used Stata 12 SE (StataCorp, LLC) to analyze data. 

Results 
In 2014, 22% of adults aged 35 to 64 (N = 2,897,548) were dia- 
gnosed with hypertension (Table 1). Among the 27% (N = 
3,462,582) of adults who filled prescriptions for antihypertensive 
medications, 41% (N = 1,428,298) of those who filled a prescrip- 
tion were nonadherent to their antihypertensive medication regi- 
men. Nonadherence decreased with age and was higher for wo- 
men than men and for people using branded medications than 
those using generic ones. Regionally, nonadherence was highest 
among people living in the South. 

Patients filled an average of 13 monthly antihypertensive medica- 
tion prescriptions during the  calendar year and  paid on  average 
$5.78 out  of  pocket per  30-day supply and $76 annually. Total 

costs (patient and insurer) for antihypertensive medications were 
$17 per 30-day supply and $229 annually. People who used 
branded medications had the highest out-of-pocket costs ($13.60 
per 30-day supply) and highest total costs ($40.73 per 30-day sup- 
ply). Patients in health maintenance organizations had higher out- 
of-pocket costs that those in other types of insurance plans. Resid- 
ents of rural areas also had higher out-of-pocket costs than those 
paid by those in urban areas, but they used less expensive medica- 
tions. 

About 90% of patients incurred out-of-pocket costs for medica- 
tions, but 83% paid less than $10 per 30-day supply of antihyper- 
tensive medications. However, 30% of patients paid the full costs 
of their medications (approximately $41 in annual out-of-pocket 
costs for an average of 10 fills during the calendar year.). 

We calculated the unadjusted and multivariate-adjusted odds ra- 
tios for the association between nonadherence and patient charac- 
teristics (Table 2). The likelihood of nonadherence increased as 
out-of-pocket costs increased (odds ratios, compared with those 
with no out-of-pocket costs, ranged from 1.04 for those paying 
less than $5, to 1.78 for those paying more than $50). 

The likelihood of nonadherence was greatest among patients who 
used branded antihypertensive medications and those living in the 
South and was smallest among those with a hypertension diagnos- 
is in 2014 and patients aged 55 to 64. When we restricted the 
sample to patients with a hypertension diagnosis as a sensitivity 
analysis, the associations were similar in magnitude and signific- 
ance. 

Discussion 
We found that nonadherence to antihypertensive medication regi- 
mens was common and was most common among patients with 
higher out-of-pocket costs. A 2016 study estimated that patients 
with commercial insurance paid about $4.13 in copayments per 
antihypertensive medication prescription filled in 2014, slightly 
lower than the out-of-pocket cost estimate reported in our study, 
which provides a more comprehensive estimate that includes co- 
payments, coinsurance, and deductibles (10). 

Numerous experimental and quasi-experimental studies have 
found a causal relationship between lowering patients’ out-of- 
pocket costs and reducing medication nonadherence (11). Our 
study shows an association between out-of-pocket costs and non- 
adherence among enrollees in employer-sponsored insurance 
plans. However, nonadherence is influenced by many other factors 
unrelated to cost, such as number of pills to be taken (eg, 1 daily 
medication versus combination medications) or the burden of 
filling prescriptions (eg, increasing the number of doses per pre- 
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scription, delivering prescriptions by mail) (6,10,12). The data we 
used were collected for administrative purposes and were not na- 
tionally representative. In addition, claims data have many docu- 
mented limitations, including that prescriptions filled do not meas- 
ure actual medication used. 

Our study findings show that there is room for improving adher- 
ence to antihypertensive medications among patients with employ- 
er-sponsored insurance and that patients who faced higher out-of- 
pocket costs had a greater likelihood of being nonadherent. 

Acknowledgments 
The authors thank Dr Mark Strand and the 3 anonymous review- 
ers from Preventing Chronic Disease for their helpful comments. 
Our research was supported by the Centers for Disease Control 
and Prevention (CDC). We used proprietary data from IBM Mar- 
ketScan Commercial Database and used a proprietary online tool, 
IBM Treatment Pathways. IBM Watson Health and MarketScan 
are trademarks of IBM Corporation in the United States and other 
countries. No copyrighted material, surveys, or instruments were 
used. The findings and conclusions in this report are those of the 
authors and do not necessarily represent the official position of 
CDC. The authors report no conflicts of interest. 

Author Information 
Corresponding Author: Madeleine M. Baker-Goering, PhD, Office 
of the Associate Director for Policy, Centers for Disease Control 
and Prevention, 1600 Clifton Rd NE, MS US12-1, Atlanta, GA 
30329-4027. Telephone: 404-639-5039. Email: 
MBakerGoering@cdc.gov 

 
Author Affiliations: 1Office of the Associate Director for Policy, 
Centers for Disease Control and Prevention, Atlanta, Georgia. 
2Department of Health Policy and Management, Rollins School of 
Public Health, Emory University, Atlanta, Georgia. 

 

References 
1. Benjamin EJ, Blaha MJ, Chiuve SE, Cushman M, Das SR, Deo 

R, et al.; American Heart Association Statistics Committee and 
Stroke Statistics Subcommittee. Heart disease and stroke 
statistics — 2017 update: a report from the American Heart 
Association. Circulation 2017;135(10):e146–603. Errata in: 
Circulation 2017; 7;135(10):e146-e603 and Circulation 2017; 
136(10):e196. 

2. Ritchey M, Chang A, Powers C, Loustalot F, Schieb L, 
Ketcham M, et al. Vital signs: disparities in antihypertensive 
medication nonadherence among Medicare Part D 
beneficiaries — United States, 2014. MMWR Morb Mortal 
Wkly Rep 2016;65(36):967–76. 

3. Briesacher BA, Andrade SE, Fouayzi H, Chan KA. 
Comparison of drug adherence rates among patients with seven 
different medical conditions. Pharmacotherapy 2008; 
28(4):437–43. 

4. Pittman DG, Tao Z, Chen W, Stettin GD. Antihypertensive 
medication adherence and subsequent healthcare utilization 
and costs. Am J Manag Care 2010;16(8):568–76. 

5. Will JC, Zhang Z, Ritchey MD, Loustalot F. Medication 
adherence and incident preventable hospitalizations for 
hypertension. Am J Prev Med 2016;50(4):489–99. 

6. Gellad WF, Grenard J, McGlynn EA. A review of barriers to 
medication adherence: a framework for driving policy options. 
Santa Monica (CA): RAND Corporation; 2009. 66 p. 

7. Center for Medicare and Medicaid Services. CMS Chronic 
Conditions Data Warehouse. CCW condition algorithms. 
https://www.ccwdata.org/documents/10280/19139421/ccw- 
chronic-condition-algorithms.pdf. Accessed July 9, 2018. 

8. Chobanian AV, Bakris GL, Black HR, Cushman WC, Green 
LA, Izzo JL Jr, et al.; National High Blood Pressure Education 
Program Coordinating Committee. The seventh report of the 
Joint National Committee on Prevention, Detection, 
Evaluation, and Treatment of High Blood Pressure: the JNC 7 
report. JAMA 2003;289(19):2560–72. 

9. Choudhry NK, Shrank WH, Levin RL, Lee JL, Jan SA, 
Brookhart MA, et al. Measuring concurrent adherence to 
multiple related medications. Am J Manag Care 2009; 
15(7):457–64. 

10. Ritchey M, Tsipas S, Loustalot F, Wozniak G. Use of 
pharmacy sales data to assess changes in prescription- and 
payment-related factors that promote adherence to medications 
commonly used to treat hypertension, 2009 and 2014. PLoS 
One 2016;11(7):e0159366. 

11. Njie GJ, Finnie RK, Acharya SD, Jacob V, Proia KK, Hopkins 
DP, et al.; Community Preventive Services Task Force. 
Reducing medication costs to prevent cardiovascular disease: a 
Community Guide systematic review. Prev Chronic Dis 2015; 
12:E208. 

12. Schroeder K, Fahey T, Ebrahim S. Interventions for improving 
adherence to treatment in patients with high blood pressure in 
ambulatory settings. Cochrane Database Syst Rev 2004; 
(2):CD004804. 

 
 
 
 
 

 

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services, 
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions. 

 

www.cdc.gov/pcd/issues/2019/18_0381.htm • Centers for Disease Control and Prevention 3 

mailto:MBakerGoering@cdc.gov
http://www.ccwdata.org/documents/10280/19139421/ccw-
http://www.cdc.gov/pcd/issues/2019/18_0381.htm


PREVENTING CHRONIC DISEASE 
PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY 

VOLUME 16, E32 

MARCH 2019 

 

 

 

Tables 
 

Table 1. Characteristics of Sample of Adults Aged 35 to 64 (N = 3,362,633), Study of Relationship Between Nonadherence to Antihypertensive Medication (AHM) 
Regimen and Enrollment in an Employer-Sponsored Health Insurance Plan, United States, 2014a 

 
 
 
Variable 

 
 
 

No. Enrollees 

 
 

Diagnosed With 
Hypertension,  

N (%) 

 
 

Treated With 
AHM, N (%) 

 
 

Nonadherent 
Among Treated, 

N (%) 

 
Number of 

AHM 
Prescriptions 

Filledb,c 

Out of Pocket Cost, 
AHM, $d 

Total Cost, 
AHM, $b,e 

30-Day 
Supply 

Annual 
Supply 

30- Day 
Supply 

Annual 
Supply 

Total 13,035,703 2,897,548 (22) 3,462,582 (27) 1,428,298 (41) 13.2 5.78 76.24 17.34 228.57 

Age, y 

35–44 4,067,167 436,240 (11) 576964 (14) 3,187,186 (52) 10.1 5.93 59.67 17.02 171.15 

45–54 4,759,074 10,21,153 (21) 1,237,594 (26) 2,756,655 (43) 12.5 5.86 73.22 17.36 217.02 

55–64 4,209,462 1,440,155 (34) 1,648,024 (39) 2,409,621 (36) 14.8 5.70 84.30 17.40 257.35 

Sex 

Male 6,073,363 1,469,555 (24) 1,690,278 (28) 2,442,685 (40) 13.7 5.81 79.55 17.67 241.87 

Female 6,962,340 1,427,993 (21) 1,772,304 (25) 2,448,195 (43) 12.7 5.75 73.08 16.99 215.89 

Insurance planf 

PPO 7,438,985 1,806,612 (24) 1,996,135 (27) 2,286,115 (41) 13.2 5.84 77.14 18.26 241.06 

HMO 1,342,925 290,178 (22) 351,450 (26) 3,261,165 (43) 13.1 6.23 81.77 16.45 216.07 

CD/HD 2,158,440 445,098 (21) 519,476 (24) 3,159,601 (42) 12.8 5.42 69.40 15.35 196.63 

Otherg 1,240,828 333465 (27) 372,064 (30) 3,243,771 (41) 13.5 5.94 80.44 16.54 223.83 

Regionh 

Northeast 2,708,175 503,112 (19) 665,342 (25) 3,047,219 (38) 13.7 5.13 70.18 17.02 232.63 

Midwest 2,685,343 577697 (22) 708,806 (26) 3,025,079 (38) 13.6 5.14 70.04 14.57 198.38 

South 5,156,805 1,378,328 (27) 1,533,458 (30) 2,604,672 (44) 12.9 6.40 82.32 19.13 246.10 

West 2,156,128 345,237 (16) 454,118 (21) 3,196,654 (41) 12.9 5.23 67.36 15.68 202.14 

Geographic area 

Urban 11,269,871 2,441,266 (22) 2,810,705 (25) 1,807,038 (41) 13.2 5.66 74.41 17.33 228.05 

Rural 1,765,832 456,282 (26) 551,928 (31) 3,141,037 (42) 13.3 6.00 79.94 16.87 224.55 

Type of AHM usedi 

Generics only 3,041,215 1,855,141 (61) 3,041,215 (100) 1,216,486 (40) 12.8 4.41 56.45 10.72 137.23 

Ever use 
branded 

421,367 290,743 (69) 421,367 (100) 223,325 (53) 16.1 13.60 219.03 40.73 655.75 

Abbreviations: CD/HD, consumer driven or high deductible health plan; HMO, health maintenance organization; HTN, hypertension; PPO, preferred provider organiz- 
ation. 
a Data are from IBM’s MarketScan Commercial Database. 
b Outliers (negative values and ≥99th percentile for annual AHM cost and total payment) and missing values excluded. 
c 30-day equivalent fills. 
d This includes copayments, coinsurance, and deductibles. 
e Total payments include all payments made, including insurer payments, copayments, coinsurance, deductibles, and coordination of benefits payments. 
f Plan type was missing for 7% of the sample. 
g Other includes comprehensive, exclusive provider organization, and point of sale plans. 
h Region was missing for 3% of the sample. 
i This splits AHM users into 2 mutually exclusive groups: those who only filled prescriptions for generic AHMs in 2014 (88%) and those who ever filled a prescrip- 
tion for a branded AHM in 2014 (12%). 
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Table 2. Odds of Nonadherence to an Antihypertensive Medication Regimen in Relation to Out-of-Pocket Costs, Adults Aged 35 to 64 Enrolled in an Employer- 
Sponsored Health Insurance Plan, United States, 2014a 

Variables Unadjusted Odds Ratio (95% CI) P Value Adjusted Odds Ratiob (95% CI) P Value 

Out-of-pocket cost, 30-day supply of antihypertensive medication, $ 

0 1 [Reference] 

<5 0.99 (0.98–1.00) .003 1.04 (1.04–1.05) <.001 

5–<10 1.35 (1.34–1.37) <.001 1.36 (1.35–1.37) <.001 

10–<15 1.60 (1.58–1.61) <.001 1.51 (1.49–1.52) <.001 

15–<20 1.77 (1.74–1.79) <.001 1.50 (1.48–1.52) <.001 

20–<50 1.89 (1.87–1.92) <.001 1.44 (1.42–1.46) <.001 

≥50 2.45 (2.39–2.52) <.001 1.78 (1.73–1.83) <.001 

Age, y 

35–44 1 [Reference] 

45–54 0.69 (0.68–0.69) <.001 0.69 (0.68–0.69) <.001 

55–64 0.52 (0.51–0.52) <.001 0.51 (0.51–0.51) <.001 

Sex 

Male 1 [Reference] 

Female 1.14 (1.13–1.14) <.001 1.14 (1.14–1.15) <.001 

Hypertension diagnosis in 2014 

No 1 [Reference] 

Yes 0.89 (0.89–0.90) <.001 0.88 (0.87–0.88) <.001 

Cardiovascular disease event in 2014 

No 1 [Reference] 

Yes 2.00 (1.97–2.02) <.001 2.12 (2.09–2.15) <.001 

Type of AHM usedc 

Generic AHMs only 1 [Reference] 

Any use of branded AHMs 1.72 (1.71–1.73) <.001 1.52 (1.51–1.52) <.001 

Type of insurance plan 

PPO 1 [Reference] 

HMO 1.07 (1.06–1.08) <.001 1.07 (1.06–1.08) <.001 

CD/HD 1.03 (1.02–1.03) <.001 1.05 (1.04–1.06) <.001 

Other 1.01 (1.00–1.01) .15 1.04 (1.03–1.04) <.001 

Region 

Northeast 1 [Reference] 

Midwest 1.03 (1.02–1.04) <.001 1.02 (1.02–1.03) <.001 

South 1.31 (1.30–1.31) <.001 1.24 (1.23–1.25) <.001 

Abbreviations: CD/HD, consumer driven or high deductible health plan; CI, confidence interval; HMO, health maintenance organization; PPO, preferred provider or- 
ganization. 
a Data are from IBM’s MarketScan Commercial Database. 
b Adjusted for variables listed in the table. 
c This splits AHM users into 2 mutually exclusive groups: those who only filled prescriptions for generic AHMs in 2014 (88%) and those who ever filled a prescrip- 
tion for a branded AHM in 2014 (12%). 

(continued on next page) 
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(continued) 

Table 2. Odds of Nonadherence to an Antihypertensive Medication Regimen in Relation to Out-of-Pocket Costs, Adults Aged 35 to 64 Enrolled in an Employer- 
Sponsored Health Insurance Plan, United States, 2014a 

Variables Unadjusted Odds Ratio (95% CI) P Value Adjusted Odds Ratiob (95% CI) P Value 

West 1.18 (1.17–1.19) <.001 1.16 (1.15–1.17) <.001 

Geographic region 

Rural 1 [Reference] 

Urban 0.98 (0.97–0.98) <.001 0.99 (0.98–1.00) .002 

Abbreviations: CD/HD, consumer driven or high deductible health plan; CI, confidence interval; HMO, health maintenance organization; PPO, preferred provider or- 
ganization. 
a Data are from IBM’s MarketScan Commercial Database. 
b Adjusted for variables listed in the table. 
c This splits AHM users into 2 mutually exclusive groups: those who only filled prescriptions for generic AHMs in 2014 (88%) and those who ever filled a prescrip- 
tion for a branded AHM in 2014 (12%). 
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Abstract 
Introduction 
Few studies have examined the impact of community health on 
employers. We explored whether employed adults and their adult 

dependents living in less-healthy communities in the greater Phil- 
adelphia region used more care and incurred higher costs to em- 
ployers than employees from healthier communities. 

 
Methods 
We used a multi-employer database to identify adult employees 
and dependents with continuous employment and mapped them to 
31 zip code regions. We calculated community health scores at the 
regional level, by using metrics similar to the Robert Wood John- 
son Foundation (RWJF) County Health Rankings but with local 
data. We used descriptive analyses and multilevel linear modeling 
to explore relationships between community health and 3 out- 
come variables: emergency department (ED) use, hospital use, and 
paid claims. Business leaders reviewed findings and offered in- 
sights on preparedness to invest in community health improve- 
ment. 

 
Results 
Poorer community health was associated with high use of ED ser- 
vices, after controlling for age and sex. After including a sum- 
mary measure of racial composition at the zip code region level, 
the relationship between community health and ED use became 
nonsignificant. No significant relationships between community 
health and hospitalizations or paid claims were identified. Busi- 
ness leaders expressed interest in further understanding health 
needs of communities where their employees live. 

 
Conclusion 
The health of communities in which adult employees and depend- 
ents live was associated with ED use, but similar relationships 
were not seen for hospitalizations or paid claims. This finding sug- 
gests a need for more primary care access. Despite limited quantit- 
ative evidence, business leaders expressed interest in guidance on 
investing in community health improvement. 
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Summary 

What is already known on this topic? 

Peer-reviewed literature discusses economic consequences of poor health 
and the association between community health, the built environment, 
and individual health. 
What is added by this report? 

Minimal research has directly examined the effect of poor community 
health on employees’ medical costs, use of emergency departments, and 
hospitalizations. We explored whether employed adults and their adult de- 
pendents living in less-healthy communities in the greater Philadelphia re- 
gion used more care and had higher costs than employees from healthier 
communities. 
What are the implications for public health practice? 

Our findings suggest a need for more primary care access. Business lead- 
ers expressed interest for guidance on how to invest in community health 
improvement. 
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Introduction 
Peer-reviewed literature discusses the economic consequences of 
poor health and the association between community health, the 
built environment, and individual health (1–4). The literature also 
cites rising costs and lost productivity to employers offering health 
plan benefits (5,6). Minimal research has examined the effect of 
poor community health on employees’ medical costs, use of emer- 
gency departments (EDs), and hospitalizations. Employers assess 
the prevalence of illness, service utilization rates, and costs of dis- 
ease for employees and their dependents but typically do not ex- 

cluded demographic characteristics, health care use, and medical 
cost variables from 2016. We removed data with negative values 
from the set which were present because of adjustments made 
from prior time periods. We excluded individuals who did not live 
in the 5 southeastern Pennsylvania counties (Bucks, Chester, 
Delaware, Montgomery, Philadelphia) or who only had post of- 
fice box addresses (n = 61,516). We limited the data set to adults 
(n = 46,925) with continuous health insurance coverage for the 
year 2016 (n = 35,845). Finally, we removed 7 people with ex- 
treme values of use and cost (n = 35,838). 
Measures 

plore associations between employee health and community health    
(7,8). 

Studies show that 20% of poor health status in impoverished pop- 
ulations is attributable to clinical care, with the remaining 80% at- 
tributable to social, economic, and environmental determinants 
(9,10). Where people live also affects mortality outcomes (10–13). 
This evidence is an impetus for public and private sectors and the 
health sector to invest in revitalizing unhealthy communities (14–
19). 

Although an estimated 80% of employers offer benefits including 
health management services, the effect on employees’ health 
status and employer health benefit costs is limited (7,20–22). Em- 
ployers across business sectors increasingly recognize the impact 
of community health on employee health, absenteeism and pro- 
ductivity, and the need for a population health approach and in- 
vesting in community development initiatives (12,15). The Dow 
Chemical Company, General Electric, Campbell Soup Company, 
Kaiser Permanente, General Dynamics, Bath Iron Works, and 
Let’s Move! Active Schools are among the organizations that have 
initiated projects to address poor community health (7,15,23). 

Our study objective was to assess whether employees and their 
adult dependents living in less healthy communities use more ED 
and hospital inpatient services and experience higher total claims 
costs than employees and dependents from healthier communities, 
among a sample of employees in southeastern Pennsylvania. This 
research may inform employers about where to invest in com- 
munities to improve the built environment and increase access to 
resources to support healthy living. 

Methods 
Sample 

 
 

We acquired data from a multi-employer data warehouse, main- 
tained by a benefit consulting organization, containing individual- 
level data about employees of large employers in southeastern 
Pennsylvania and their dependents (N = 64,252). The data in- 

Individual level. Variables included in the analyses were those de- 
scribing demographics (age, sex [male or female], and relative 
status [employee, spouse, or adult child]), medical claims costs, 
number of inpatient hospitalizations, and number of ED visits. We 
treated sex and relative status as categorical variables. All other 
variables were treated as continuous. 

Zip code region level. Using Environmental Systems Research In- 
stitute’s ArcGIS version 10.3 mapping software (Esri), the zip 
codes in southeastern Pennsylvania were aggregated to create 31 
zip code regions (zip regions), which have been used previously 
by the City of Philadelphia and the Public Health Management 
Corporation (PHMC) to summarize local health data (24). We de- 
veloped a summary community health variable (Health Index) 
based on methods used by the Robert Wood Johnson Foundation 
(RWJF) County Health Rankings, but using local measures avail- 
able at the zip code level aggregated to zip regions based on prox- 
imity. We replicated the structure of the County Health Rankings 
health outcomes and health factor domains, which included health 
outcomes, health behaviors, clinical care, social and economic en- 
vironments, and physical environment. Each domain was com- 
posed of 5 to 9 component measures. We found local data at the 
zip code level, such as the PHMC Household Health Survey (25) 
and US Census data (26) to cover 66.6% of the component meas- 
ures included in the RWJF County Health Rankings methodology. 
We then weighted the measures and domains per RWJF Health 
Rankings methods (27). 

To link individual- and zip region–level data, we used ArcGIS to 
geocode adult employees and dependents by address to identify 
the zip region in which they resided in 2016. We used a con- 
sensus-based approach among all stakeholders and researchers in- 
volved to identify the statistical analysis plan, including treatment 
of variables and the outliers among the outcome variables. Based 
on analyses of the existing data and knowledge of the outcome 
variables, we eliminated cases with the following characteristics: 
>$800,000 in medical claims (n = 1), >15 inpatient hospitaliza- 
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tions (n = 1), and >20 ED visits (n = 5). The final sample was 
35,838. 

We conducted a focus group to present data findings to financial 
and human resource business executives convened by The CFO 
Alliance, representing employers from various sectors of the eco- 
nomy and of differing sizes. The Thomas Jefferson University in- 
stitutional review board granted approval for the study. 

Statistical analysis 

We conducted descriptive statistical analyses using SPSS version 
23 (IBM Corporation) and statistical modeling using SAS version 
9.4 (SAS Institute, Inc). We used descriptive statistics to summar- 
ize each individual- and zip region–level variable, including 
counts, proportions, means, and standard deviations. We used 
simple linear regression to explore relationships between demo- 
graphics, the Health Index variable, and each dependent variable. 
Independent variables that showed a significant bivariate relation- 
ship (at P < .10) with dependent variables were retained for multi- 
level analysis. We tested bivariate relationships between the 5 do- 
mains that comprised the Health Index and each dependent vari- 
able. We used multilevel linear modeling to identify the direct ef- 
fects of individual-level demographics (age and sex) and the 
group-level factor of community health (Health Index) on the de- 
pendent variables: medical claims costs, number of inpatient hos- 
pitalizations, and number of ED visits, respectively (fixed effects). 
We also conducted multilevel models to see if each domain indi- 
vidually predicted each of the dependent variables. Because the in- 
dividual-level data set did not include a variable for race, we con- 
trolled for the proportion of white residents at the zip region level 
using American Communities Survey 5-year estimates (2011–
2015). 

We considered using zero-inflated models because of the high pro- 
portion of zero values in the dependent variables, especially for in- 
patient hospitalizations. Because zero-inflated models cannot dis- 
tinguish between variance at the individual and group levels, we 
used multilevel linear modeling. We calculated an intraclass cor- 
relation coefficient (ICC) to estimate the amount of variance in 
outcomes that were accounted for by zip regions. We assessed 
whether clusters of families should be considered in the models by 
randomly selecting an individual per household, conducting the 
models again, and checking model coefficients and ICCs. Results 
were similar, so we ignored household clustering. A random ef- 
fect for intercepts was included for zip regions. The sample size 
per zip region ranged from 79 to 3,984, with a mean of 1,156. Sig- 
nificance was set at P < .05 for multilevel models. 

Results 
Most of the sample of employees and adult dependents was fe- 
male (55.6%) and of working age (18–39, 40.5%; 40–59, 44.1%) 
(Table 1). The age range was 18 to 94 years. The sample was un- 
equally geographically distributed, with most living in Delaware 
(29.2%) and Bucks (24.6%) Counties. The mean medical claims 
cost among the sample was $4,803.41. In 2016, the mean number 
of ED visits per person was 0.31, and the mean number of inpa- 
tient hospitalizations per person was 0.07. 

We identified community health disparities among the 31 zip re- 
gions in southeastern Pennsylvania (Figure 1). Overall, Phil- 
adelphia County zip regions had the highest Health Index scores, 
denoting the poorest health, followed by zip regions in eastern 
Delaware County and southern Bucks County. 

Figure 1. The Health Index by zip region (n = 31), southeastern Pennsylvania, 
2016. Data sources: PHMC Household Health Survey and American 
Communities Survey, 5-Year Estimates 2011–2015. 

We found a clear positive relationship between the Health Index 
and mean ED visits (Table 2). This relationship was confirmed 
through simple linear regression (data not shown), which identi- 
fied a significant relationship between the Health Index of the zip 
region in which individuals lived and mean ED visits. Mean ED 
visits by zip region increased by 0.064 for each 1-unit increase in 
Health Index (denoting poorer community health) (β = 0.064, P = 
.009). Figure 2 shows the relationship between Health Index and 
mean ED  visits by  zip region. Healthier zip regions (green  and 
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yellow) had lower mean ED visits (smaller dots), whereas zip re- 
gions with poorer health (red and orange) have higher mean ED 
visits (larger dots). 

Figure 2. Mean number of emergency department visits by the Health Index 
among adults that live in zip regions in southeastern Pennsylvania. 
Abbreviation: ED, emergency department. Data sources: PHMC Household 
Health Survey and American Communities Survey, 5-Year Estimates 2011–
2015. 

No clear descriptive or bivariate statistical relationship for mean 
hospitalizations or mean total claims by health of zip region was 
found, including overall Health Index or any of the health do- 
mains. Thus, we explored relationships between community health 
and the ED visits outcome only using multilevel modeling. 

We used multilevel models to explore the relationship between the 
Health Index of zip regions and frequency of ED visits after con- 
trolling for individual-level demographics (age and sex) (Table 3). 
Most of the variation in ED visits was at the individual level (ICC 
= 0.002). Model 1 identified an inverse relationship between age 
and ED frequency; as age decreased, the frequency of ED visits 
increased (β = −0.002, SE = 0.0003). Being female was associ- 
ated with increased frequency of ED visits (β = 0.055, SE = 
0.010). After controlling for individual-level demographics, we 
found that a 1-unit increase in the Health Index (representing 
poorer community health) was associated with increased fre- 
quency of ED visits by 0.077 (β = 0.077, SE = 0.019). However, 
after including a summary measure of the proportion of white res- 
idents by zip region in the multilevel model (Table 3), the signific- 
ant relationship between Health Index and ED visits became 
nonsignificant. 

Each of the Health Index domains (health outcomes, health beha- 
viors, clinical care, social and economic environment, and physic- 
al environment) significantly predicted ED visits except clinical 
care. The significant relationships also became nonsignificant after 
controlling for the proportion of white residents (data not shown). 

Executives in the focus group were not surprised by an associ- 
ation between ED use and community health but were surprised 
that a similar relationship was not found for the other outcome 
variables (hospital use and total paid claims). They expressed a 
high level of interest in understanding the health needs of the com- 
munities in which their employees live and wanted to see develop- 
ing evidence about how to identify need, where to invest, and how 
to measure the return on investment. Most executives agreed that 
there is opportunity to use community and population health im- 
provement to drive increased corporate philanthropy locally. 

To inform future studies, employers also expressed an interest in 
statistical analyses of these data relative to family income, opioid 
use, end-of-life claims, and other disease states, such as diabetes 
and cancer. Several of the financial and human resource execut- 
ives expressed relief that the hypothesis regarding total claims cost 
was not proven. The prevailing view of most employers was that a 
positive finding would be more likely to lead to community health 
investment than community abandonment. Employers expressed 
that a strategic plan and guidance on how to implement change in 
their companies and communities, leveraging models from other 
communities and using existing financial and educational re- 
sources and government incentives for support, would be useful. 

Discussion 
Although many studies have investigated the relationships between 
community health and individual health, this is one of the first to 
explore the outcomes of employee use of services and dir- ect 
medical costs. We found that employees living in areas with 
poorer community health (and the domains of community health 
including poorer health outcomes, health behaviors, social and 
economic environment, and physical environment) had higher ED 
utilization. No relationships were found between community 
health and hospital utilization or total medical cost (paid claims). 
Analyses suggest that other intervening variables such as racial 
composition of a community may help to explain the community 
health–ED utilization relationship. Nonetheless, for employers, 
community health serves as an important descriptive marker for 
ED utilization. 

Public Health 3.0 challenges the public health community to de- 
velop partnerships with multiple sectors, including the business 
community, and to plan and implement public health improve- 
ment initiatives (28). The study provides information that can 
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drive collaborative efforts between employers and other public 
health stakeholders. Given that ED use is a direct and indirect cost 
(lost productivity) concern for many employers (5,29), the find- 
ings may help to focus future efforts on reduction of ED use by 
employees and dependents in less-healthy communities. These ef- 
forts can include reducing barriers to primary care services 
through investing in worksite or community-based primary care 
clinics, expanding coverage for retail clinics and urgent care cen- 
ters, and offering telemedicine services. For example, General 
Electric invested in patient-centered medical homes and techno- 
logy, resulting in increased access to preventive/ambulatory health 
services, fewer ED visits, and increased worker productivity 
(7,21). Employers should work with researchers to develop and 
provide employee education about the importance of primary care 
and understanding appropriate use of the ED; such programs are 
implemented by the Massachusetts Employer-Led Coalition to Re- 
duce Health Care Costs (30) and the Midwest Health Initiative 
(31), among others. 

One concern expressed by team members in designing this study, 
and by reviewers of the original grant proposal, was that the po- 
tential finding that workers from less-healthy communities cost 
more could lead some employers to relocate their businesses or in- 
troduce biases into their employee recruitment and hiring pro- 
cesses. However, many employers are physically, culturally, or 
otherwise tied to their communities, and expressed a commitment 
to fostering healthy communities. The challenge is not to prove the 
impact of community health on employers, but rather to demon- 
strate which actions and investments are most likely to have a 
measurable positive impact on health to yield a return on invest- 
ment. 

This study has several limitations. First, demographic characterist- 
ics of the individuals in the study, beyond age, sex, and relative 
status, were not available for analysis. This is a clear limitation as 
individual-level demographics (such as race/ethnicity or income) 
could have confounded our results. Where possible, we used ag- 
gregate, community-level demographics to remove some of the 
potential for confounding, but we do not know if, or to what ex- 
tent, individual employees were exposed to community-level risk 
factors that make up the domains which composed the Health In- 
dex. We also did not have information on co-insurance (eg, Medi- 
care) or the type of benefit plan design (eg, health maintenance or- 
ganization, preferred provider organization, consumer-driven 
health plan, high-deductible health plan), which would determine 
cost-sharing among the employee, employer, and payer. Second, 
we focused our analysis on employees and adult dependents who 
were covered during a 12-month period. This approach allowed us 
to summarize results of employees that were regularly and con- 
tinuously employed and covered by insurance, but it removed em- 

ployees whose employment was not continuous, possibly some 
who may have stopped working due to poor health. Additionally, 
we did not remove pregnant women or those with acute or chron- 
ic conditions, as part of the increased costs of the employees’ care 
that was incurred by employers. Third, we used modified RWJF 
County Health Rankings methods to create the Health Index vari- 
able. For two-thirds of the measures we found appropriate local 
data at the zip code level, but one-third of the measures were not 
identified. Thus, the Health Index domains may not mirror the 
health outcome and health factor domains generated by the RWJF 
County Health Rankings methods. Fourth, although we examined 
health across 31 zip code clusters from 5 counties in southeastern 
Pennsylvania, the clusters with the poorest health were confined 
largely to Philadelphia County, which also had the smallest num- 
ber of cases. Therefore, the study may have had limited power to 
examine community health as an independent risk factor for utiliz- 
ation, and results may not be generalizable to broader geographies 
and less-urban regions. Fifth, our outcome variables were highly 
skewed because of zero values. We used means to describe our 
outcome variables (as opposed to medians) because the major goal 
of the study was analytic: to identify the relative relationships 
between community health and our outcome variables. Sixth, the 
analysis was based on cross-sectional data from 1 year, so results 
are limited to associations only and causation between variables 
cannot be inferred. 

Despite these limitations, results suggest that community health 
was correlated with employee health among our sample of em- 
ployees in southeastern Pennsylvania, at least with regard to ED 
utilization rates. Future research should further explore the mech- 
anisms behind these relationships and develop and test strategies 
for business investment in building healthier communities. Addi- 
tionally, future studies exploring these relationships should con- 
sider the influence of benefit plan design, which may offer insight 
into relationships of employee out-of-pocket costs relative to ED 
use and hospitalizations. 
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Tables 
 

Table 1. Demographic and Outcome Variables of Adult Employees and Dependents in Southeastern Pennsylvania, 2016 
 

Variable Valuea 

Female sex (N= 35,838) 19,925 (55.6) 

Age, y (N= 35,838) 

18–39 14,495 (40.5) 

40–59 15,820 (44.1) 

≥60 5,523 (15.4) 

County (N= 35,838) 

Bucks 8,800 (24.6) 

Chester 6,993 (19.5) 

Delaware 10,461 (29.2) 

Montgomery 6,791 (19.0) 

Philadelphia 2,793 (7.8) 

Relative status (N = 35,838) 

Employee 19,606 (54.7) 

Spouse 10,405 (29.0) 

Child (>18 y) 5,827 (16.3) 

Medical claims cost, mean (standard deviation), $ (n = 35,833)b 4,803.41 (18,105.18) 

Number of emergency department visits (n = 35,837)b 0.31 (0.93) 

Number of inpatient hospitalizations (n = 35,837)b 0.07 (0.37) 
a Values are mean number (%) unless otherwise indicated. 
b Negative values removed per outcome analysis. 
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Table 2. Summary Statistics of Mean Emergency Department Visits, Inpatient Hospitalizations, and Total Medical Claims Costs Among Employees and Adult De- 
pendents (N = 35,838), by Zip Region Quartiles and Health Index, Southeastern Pennsylvania, 2016 

 
Zip Code Region 

Mean No. Emergency Department 
Visits Per Adult 

 
Mean No. Hospitalizations Per Adult 

 
Mean Total Paid Claims Per Adult, $ 

1st Quartile (healthiest zip regions) 0.273 0.071 4,645 

2nd Quartile 0.284 0.064 4,144 

3rd Quartile 0.339 0.071 4,438 

4th Quartile (least healthy zip regions) 0.443 0.060 4,008 
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Table 3. Multilevel Linear Regression Model Predicting Emergency Department Visits Among Employees and Adult Dependents (N = 35,838), Southeastern 
Pennsylvania, 2016 

 
 
Independent Variable 

Model 1 Model 2 

β Standard Error β Standard Error 

Individual level 

Age −0.002 0.0003a −0.002 0.0003a 

Female (Reference group: male) 0.055 0.010a 0.055 0.010a 

Zip region level 

Health index 0.077 0.019a 0.009 0.031 

% White — — −0.002 0.001b 

Abbreviation: — , not applicable. 
a P < .001 
b P < .01 
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Chronic diseases are a tremendous burden to both patients and the 
health care system. In 2014, 60% of adult Americans had at least 
one chronic disease or condition, and 42% had multiple diseases 
(1). Chronic diseases, including heart disease, cancer, chronic lung 
disease, stroke, Alzheimer’s disease, diabetes, osteoarthritis, and 
chronic kidney disease, are the leading causes of poor health, long-
term disability, and death in the United States (2,3). One- third of 
all deaths in this country are attributable to heart disease or stroke, 
and every year, more than 1.7 million people receive a dia- gnosis 
of cancer (2). During the past several decades, the preval- ence of 
diabetes increased dramatically; in 2015 more than 29 mil- lion 
Americans had diabetes and another 86 million adults had 
prediabetes, increasing their chance of developing type 2 diabetes 
(3). Diabetes increases the risk of developing other chronic dis- 
eases, including heart disease, stroke, and hypertension, and is the 
leading cause of end-stage renal failure (4). 

Chronic diseases can profoundly reduce quality of life for patients 
and for their families, affecting enjoyment of life, family relation- 
ships, and finances (5). Working can be difficult for people with 
chronic diseases: rates of absenteeism are higher and income is of- 
ten lower among people who have a chronic disease compared 
with people who do not have one. Functional limitations can be 
distressing, and depression, which can reduce a patient’s ability to 
cope with pain and worsen the clinical course of disease, is a com- 
mon complication (6). 

Chronic diseases are also the leading drivers of health care costs in 
the United States (2). In 2016, total direct costs for health care 
treatment of chronic diseases were more than $1 trillion, with dia- 
betes, Alzheimer’s, and osteoarthritis being the most expensive 
(2,7). If lost economic productivity is also considered, the total 
cost of chronic diseases increases to $3.7 trillion, which is close to 

one-fifth of the entire US economy (7,8). These costs are expec- 
ted to increase as the population ages — projections indicate that 
by 2030, more than 80 million people in the United States will 
have at least 3 chronic diseases (7). 

Clinical preventive strategies are available for many chronic dis- 
eases; these strategies include intervening before disease occurs 
(primary prevention), detecting and treating disease at an early 
stage (secondary prevention), and managing disease to slow or 
stop its progression (tertiary prevention). These interventions, 
combined with lifestyle changes, can substantially reduce the in- 
cidence of chronic disease and the disability and death associated 
with chronic disease (9). However, clinical preventive services are 
substantially underutilized despite the human and economic bur- 
den of chronic diseases, the availability of evidence-based tools to 
prevent or ameliorate them, and the effectiveness of prevention 
strategies (9–11). For example, in 2015, only 8% of US adults 
aged 35 or older received all recommended, high-priority, appro- 
priate clinical preventive services, and nearly 5% received none 
(12). 

Interview Study 
It is far better to prevent disease than to treat people after they get 
sick (13). This is particularly true for chronic diseases, which are 
associated with suffering, large numbers of deaths, and high health 
care costs (2,7). Given the gap between the burden of chronic dis- 
eases and the utilization of preventive services, we set out to ob- 
tain from health care industry experts their perspectives on the 
levers and influencers that have the potential to increase utiliza- 
tion of clinical preventive care. The objective of our study was to 
gather experience-based insights that would be valuable to policy 
makers in developing strategies, programs, and partnerships across 
the health care industry to increase utilization of preventive ser- 
vices. We selected a qualitative interview study design for this in- 
vestigation, which was conducted from December 2017 to June 
2018. This project involved domain experts rather than human 
subjects as defined by 45 CFR part 46, and therefore institutional 
review board approval was not required. 
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Recruitment of experts 
 

 

We first identified experts with a background in working with de- 
cision makers in health care. We then narrowed our selection to 12 
experts, each of whom had at least 10 years of experience in work- 
ing with one or more types of organizations, including health sys- 
tems, hospitals or physician groups, commercial payers, or state 
Medicaid agencies. We then conducted a short screening inter- 
view to confirm appropriate expertise and willingness to particip- 
ate. After this initial selection process, we scheduled a 1-hour 
semistructured interview with each of 9 participants. Before begin- 
ning the interviews, the participants confirmed that they had no 
conflicts of interest that might bias their comments and that they 
would not disclose any confidential or proprietary information 
about the organizations for which they currently or previously 
worked. We tabulated details of their expertise (Table 1). 
Interview questions 

Financial and economic considerations. The most prominent 
theme was finances. All interviewees highlighted the importance 
of financial and economic considerations when organizations de- 
termine priorities and make decisions. These decisions include 
where to invest resources, what health benefits to cover, or how to 
bill for clinical services. In the words of one interviewee, “With no 
margin, there is no mission.” 

Use of metrics to drive change in the health care system. The 
second finding was related to metrics and the importance of using 
metrics to drive change in the health care system. Interviewees 
stressed that measures continue to play a crucial role in the deliv- 
ery of care, but the “right” metrics — outcome-focused, aligned 
across payers, and with sufficient financial incentives or risk — 
are needed to drive uptake of chronic disease preventive services. 
One participant, emphasizing that reporting and monitoring can 
drive change, noted, “Once external reporting is in place, meas- 

   ured outcomes are prioritized.” However, interviewees cautioned 
Increasing uptake of preventive services requires multifaceted 
strategies, including but not limited to organizational leadership, 
education, measurement, and reimbursement. With this in mind, 
we developed an interview guide (Table 2), which included a 
series of questions focused on how payers, health systems, and 
physicians determine their clinical and business priorities for re- 
source allocation and quality improvement efforts. We asked about 
opportunities to include incentives for the use of preventive 
services under current and emerging designs of models for pay- 
ment and delivery. We included questions about examples of suc- 
cessful implementation of preventive services strategies or models 
and about clinical–community linkages that focus on chronic dis- 
ease prevention. 

Although primary prevention was not excluded, much of the dis- 
cussion focused on secondary and tertiary prevention related to 
health care system interventions and community interventions 
linked to clinical services. Throughout the interviews, the parti- 
cipants were encouraged to draw from their experiences with or- 
ganizations of various capacities and not to focus only on high- 
level performers or models that would be difficult for average or- 
ganizations to adopt and replicate. Each interview was conducted 
via teleconference and facilitated by the first author (S.L.), a seni- 
or scientist with expertise in qualitative research methods. 

Interview Findings 
Across all interviews, 4 findings emerged as major levers or influ- 
encers of preventive care. These findings cut across all health care 
industry sectors and organization types. 

about the “metrics fatigue” that is plaguing health care providers, 
the misalignment of measures for reporting and quality ratings, 
and the current lack of financial risk for outcome measures associ- 
ated with preventive care; in other words, payments to providers 
are not based on improvements in their patients’ health status. 

Role of health care payers. The third finding focused on the role of 
health care payers (commercial payers/health plans, Medicaid, and 
particularly Medicare) in influencing uptake of preventive care 
services. Findings coalesced around the opportunities for payers to 
drive change in practice. As risk-bearing entities, they provide the 
payment models and the influence and incentives that can affect 
uptake of chronic disease preventive services. Several inter- 
viewees highlighted the importance of data for payers. As one ex- 
pert explained, “Payers have the data that can often drive adoption 
or uptake of programs and interventions.” 

Rapid changes in health care reimbursement models. The fourth 
finding focused on the pace of change in health care reimburse- 
ment models. The shift from volume-based reimbursement has 
been at the forefront of debate and discussion for years, but for 
typical health care delivery organizations, the transition to value- 
based reimbursement is still in early stages and is uneven across 
payers. As a result, the transition has not reached the “tipping 
point” for providers to change their practice patterns. As one inter- 
viewee observed, “There is some emphasis on value-based care, 
including focus on outcomes and reduced spending, but the view  
is generally short-term.” The health care industry will continue to 
move in the direction of value-based care, but changes in provider 
practice vary across systems and markets. There is also consider- 
able room for continuing experimentation and evaluation to de- 
termine what reimbursement models work best and for whom. 
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Discussion 
Industry experts participating in this stakeholder interview pro- 
cess made it clear that most players in the health care system are 
aware of recommended preventive care services and understand 
the benefit of preventing disease for the patient and the larger 
health care system. Underutilization of preventive services is 
largely the result of an implementation gap rather than an informa- 
tion gap; in other words, providers do not prioritize preventive 
care services although they know that preventive services can re- 
duce the incidence and burden of chronic diseases. A major reas- 
on the implementation gap exists is that financial incentives do not 
align with a focus on preventing chronic diseases. Currently, most 
providers, including hospitals and physicians, are paid to treat 
rather than to prevent disease. Payers have the potential to in- 
crease utilization of preventive services with value-based payment 
models and contractual requirements that include reporting on pre- 
ventive health quality measures. 

As the participants in our study offered their perspectives on the 
barriers and influences surrounding the coverage and delivery of 
preventive care services, much of the conversation focused on the 
influence of financial considerations on uptake of preventive care. 
However, participants generally agreed that financial incentives 
alone are unlikely to result in positive changes in the absence of a 
multipronged approach to increasing preventive services among 
people at risk of or living with chronic diseases. A multipronged 
approach would include strong organizational leadership, shifts in 
institutional culture, team-based care, systems of care that accom- 
modate preventive services, and willingness of patients to seek out 
and engage in preventive care. 
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Tables 
 

Table 1. Areas of Focus of Subject Matter Experts (N = 9) Participating in a Qualitative Interview Study Designed to Gather Information for Developing Strategies, 
Programs, and Partnerships Across the Health Care Industry to Increase Utilization of Preventive Services, 2018 

Industry Sector Role Areas of Focus 

Payers Set payment models for 
preventive services or programs 

• Health plan collaborations with focus on value-based care transformation, 
population health, and consumerism 

• Policies, processes, strategies, and information technology systems associated with 
successful Medicaid and Children’s Health Insurance Program programs, and other 
human services programs 

Health systems Develop and manage delivery of 
preventive services 

• Quality management for large health systems, including implementing health 
information technology and electronic health record transformations 

• Strategy and operations effectiveness of health systems, including care 
management, vendor management, system design and implementation, post-merger 
integration, enterprise cost reduction 

• Clinical transformation among health systems with focus on pay for performance and 
patient safety 

Providers and physicians Deliver or prescribe preventive 
services 

• Customer/patient experience strategies and digital transformation for health care 
providers 

• Physician services design and implementation, including clinical integration, patient 
retention and physician loyalty, physician alignment, productivity and compensation, 
regulatory compliance, and ambulatory operations 
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Table 2. Interview Questions Used in a Qualitative Interview Study Designed to Gather Information for Developing Strategies, Programs, and Partnerships Across the 
Health Care Industry to Increase Utilization of Preventive Services, 2018 

Theme Questions 

Organizational leadership and decision 
making 

• How do health systems, payers, or providers determine their priorities (eg, deciding which strategies to focus on and 
what metrics to pay attention to, holding their physicians accountable for certain strategies, prioritizing certain 
interventions over others)? 

• What are the primary drivers in the current health care delivery system – including both payment and delivery model 
designs – that shape guidelines, standards of care, or financial incentives? 

Facilitators and barriers (measurement 
and reimbursement) 

• Could you describe facilitators and barriers that a typical health system faces when considering or implementing 
chronic disease prevention services? 

• What additional opportunities (eg, performance measures, reimbursement structures) can be leveraged to drive uptake 
of prevention services among health system stakeholders? 

• Under the current and emerging designs for models of payment and delivery, what are opportunities to better 
incentivize preventive services? 

Successful models of prevention • Among the health systems you have worked with, are you familiar with successful implementation of preventive 
services, strategies, or models? 

• Are you aware of any health systems that have implemented innovative community prevention programs or models that 
focus on chronic disease prevention? 
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