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Chronic diseases, including heart disease, stroke, cancer, diabetes,
and obesity, are the leading causes of death in the United States
and account for most of the nation’s health care costs (1). Heart
disease is the leading cause of death among men and women in the
United States, accounting for 1 of every 4 deaths (1). Approximately 140,000 Americans die each year from stroke, and it is a
leading cause of long-term disability (2,3). It is estimated that
more than 9% of the US population has diabetes, which is the
leading cause of kidney failure, lower-limb amputations other than
those caused by injury, and new cases of blindness among adults
(4). Additionally, more than one-third of US adults have obesity,
which is associated with several chronic conditions (5,6).
Chronic diseases are common and costly, but many are preventable. Although it is important to address the underlying risk
factors for chronic diseases at the individual level, it is also critical to implement population-based interventions, including healthpromoting policies and environments that affect where we work,
live, play, and receive health care. This requires a multifaceted approach and the collective efforts of federal, state, local, private,
and community-based organizations along with national partners.

vent and control them (7). This work entails tackling the major
health problems that cause death and disability for Americans and
promoting healthy and safe behaviors, communities, and environments (7).
The mission of CDC’s National Center for Chronic Disease Prevention and Health Promotion (NCCDPHP) is to “help people and
communities prevent chronic diseases and promote health and
wellness for all” (8). NCCDPHP supports disease control efforts
through 5-year term funding mechanisms called cooperative
agreements that are awarded to state and local public health agencies to strengthen partnerships to improve health at the community level (9). In 2013, NCCDPHP developed the State Public
Health Actions to Prevent Obesity, Diabetes, and Heart Disease
and Stroke (State Public Health Actions [SPHA]-1305), a cooperative agreement that combined the efforts of 4 CDC divisions: the
Division for Heart Disease and Stroke Prevention (DHDSP); the
Division of Diabetes Translation (DDT); the Division of Nutrition,
Physical Activity, and Obesity (DNPAO); and the Division of
Population Health’s School Health Branch (SHB). The agreement
funded 50 state health departments and the District of Columbia
to implement strategies in health systems and communities to prevent chronic disease and reduce complications associated with
them (10). State Public Health Actions provides examples of how
mutually reinforcing strategies are implemented. Two tiers of
strategies were recommended, basic and enhanced (Box 1).

The Centers for Disease Control and Prevention’s (CDC’s) mission is to prevent or control all diseases that affect Americans (7).
CDC puts science into action by tracking diseases and determining their causes and by identifying the most effective ways to pre-
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Box 1. Strategies of State Public Health Actions to Prevent and Control
Diabetes, Heart Disease, Obesity, and Associated Risk Factors and
Promote School Health (SPHA-1305)

BASIC STRATEGIES
Promote the adoption of food service guidelines/nutrition standards,
which include sodium
Promote the adoption of physical education/physical activity in schools
Promote adoption of physical activity in early care and education and
worksites
Promote reporting of blood pressure and hemoglobin A1c measures; and
as able, initiate activities that promote clinical innovations, team-based
care, and self-monitoring of blood pressure
Promote awareness of high blood pressure among patients
Promote awareness of prediabetes among people at high risk for type 2
diabetes
Promote participation in diabetes self-management education programs
ENHANCED STRATEGIES
Environmental approaches to promote health and support and reinforce
healthful behaviors
Access to healthy food and beverages
Food service guidelines/nutrition standards where foods and beverages
are available. Guidelines and standards should address sodium
Supportive nutrition environments in schools
Physical activity access and outreach
Physical activity in early childhood education
Quality physical education and physical activity in kindergarten through
12th grade in schools
Access to breastfeeding-friendly environments
Health system interventions to improve the effective delivery and use of
clinical and other preventive services
Quality improvement processes in health systems
Use of team-based care in health systems
Community–clinical linkages to support cardiovascular disease and
diabetes prevention and control efforts
Use of diabetes self-management education programs in community
settings
Use of CDC-recognized lifestyle intervention programs in community
settings for the primary prevention of type 2 diabetes
Use of health-care extenders in the community in support of selfmanagement of high blood pressure and diabetes
Use of chronic disease self-management programs in community settings

end disparities related to heart disease and stroke (www.cdc.gov/
dhdsp/index.htm). DDT supports programs and activities to prevent or delay the onset of type 2 diabetes and to improve health
outcomes for people diagnosed with diabetes (www.cdc.gov/diabetes/home/index.html). DNPAO focuses on decreasing obesity in
the United States by encouraging regular physical activity and
good nutrition at every stage of life. DNPAO supports healthy eating, active living, and obesity prevention by creating healthy child
care centers, hospitals, schools, and worksites; building the capacity of state health departments and national organizations; and
conducting research, surveillance, and evaluation studies
(www.cdc.gov/nccdphp/dnpao/index.html). SHB’s aims are to improve the well-being of youth through healthy eating, physical
education, and physical activity; to reduce risk factors associated
with childhood obesity; and to manage chronic health conditions
in schools (www.cdc.gov/healthyschools/stateprograms.htm).
The primary purpose of SPHA-1305 is to support state-level and
statewide implementation of cross-cutting, evidence-based
strategies to promote health and prevent and control chronic diseases and their risk factors (11). SPHA-1305 uses a collective approach to 1) improve environments in worksites, schools, early
childhood education services, state and local government agencies,
and community settings to promote healthy behaviors and expand
access to healthy choices for people of all ages related to diabetes,
cardiovascular health, physical activity, healthy foods and beverages, obesity, and breastfeeding; 2) improve the delivery and use
of quality clinical and other health services aimed at preventing
and managing high blood pressure and diabetes; and 3) increase
links between community and clinical organizations to support
prevention, self-management, and control of diabetes, high blood
pressure, and obesity (10). The ultimate goal of SPHA-1305 is to
make healthy living easier for all Americans. The following are
primary outcomes of SPHA-1305:
• Increased consumption of a healthy diet
• Increased physical activity across the life span
• Improved medication adherence for adults with high blood pressure or diabetes
• Increased self-monitoring of high blood pressure tied to clinical
support
• Increased access to and participation in diabetes self-management programs and type 2 diabetes prevention programs
• Increased breastfeeding

Placement of policies, processes, and protocols in schools to meet the
management care needs of students with chronic conditions

Each of the 4 divisions focuses on a specific area of chronic disease. DHDSP provides public health leadership to improve cardiovascular health for all Americans and to reduce the burden and

In 2014, CDC developed a second cooperative agreement, State
and Local Public Health Actions to Prevent Obesity, Diabetes, and
Heart Disease and Stroke (SLPHA-1422), a program designed for
states and large cities to implement strategies to control and prevent chronic disease through a dual approach — targeting both the
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overall population and priority populations (groups of people who
are at high risk of chronic disease, are experiencing a disproportionate incidence of chronic diseases and conditions, or are experiencing racial/ethnic or socioeconomic disparities). This competitive cooperative agreement combined the efforts of 3 NCCDPHP
divisions (DDT, DNPAO, and DHDSP), and was awarded to 17
states and 4 large cities to implement additional evidence-based
strategies to expand the reach and impact of SPHA-1305 with the
aim of reducing health disparities and improving health equity
among adults. SLPHA-1422 supports interventions to prevent
obesity, type 2 diabetes, heart disease, and stroke (through control
of high blood pressure) and to reduce health disparities in the prevalence of these among adults in the population overall and in priority populations (12). SLPHA-1422 awardees used the dual approach and mutually reinforcing strategies to maximize the impact of strategies implemented in SPHA-1305 by working with
partners and funding subawardees at the local level. By applying
the dual approach, states and large cities implemented strategies to
improve the health of the whole population and of priority populations (12). The strategies are described as mutually reinforcing because they are implemented simultaneously and synergistically to
address multiple risk factors and chronic diseases (12).
Three tiers of strategies make up SLPHA-1422, environmental
strategies, health system strategies, and community–clinical linkage strategies. The purpose of SPHA-1422 environmental
strategies is to “support environmental and system approaches to
promote health, support and reinforce healthful behaviors, and
build support for lifestyle improvements for the general population and particularly for those with uncontrolled high blood pressure and those at high risk for developing type 2 diabetes” (12).
The purpose of community–clinical linkage strategies is to “support health system interventions and community–clinical linkages
that focus on the general population and priority populations”
(Box 2) (12). Environmental strategies were implemented in the
same communities and jurisdictions as health system strategies
and community–clinical linkage strategies, with local improvements supported by statewide efforts funded by this cooperative
agreement as well as those supported by SPHA-1305. The following are primary outcomes of SLPHA-1422:
• Increased consumption of nutritious food and beverages and increased physical activity
• Increased engagement in lifestyle change to prevent type 2 diabetes
• Improved medication adherence for adults with high blood pressure

• Increased self-monitoring of high blood pressure tied to clinical
support
• Increased referrals to and enrollment in CDC-recognized lifestyle change programs to prevent type 2 diabetes

Box 2. State and Local Public Health Actions to Prevent Obesity, Diabetes,
and Heart Disease and Stroke (SLPHA-1422) Strategies

COMPONENT 1
Environmental strategies to promote health and support and reinforce
healthful behaviors
Implement food and beverage guidelines including sodium standards (ie,
food service guidelines for cafeterias and vending machines) in public
institutions, worksites, and other key locations, such as hospitals
Strengthen access to and sales of healthy foods (eg, fruit and vegetables,
more low/no sodium options) in retail venues (eg, grocery stores,
supermarkets, chain restaurants, markets) and community venues (eg,
food banks) through increased availability and improved pricing,
placement, and promotion
Strengthen community promotion of physical activity though signage,
worksite policies, social support, and joint-use agreements
Develop and/or implement transportation and community plans that
promote walking
Strategies to build support for lifestyle change, particularly for those at
high risk, to support diabetes, heart disease, and stroke prevention
efforts
Plan and execute strategic data-driven actions through a network of
partners and local organizations to build support for lifestyle change.
Implement evidence-based engagement strategies (eg, tailored
communications, incentives) to build support for lifestyle change
Increase coverage for evidence-based supports for lifestyle change by
working with network partners
COMPONENT 2
Health system interventions to improve the quality of health care delivery
to populations with the highest hypertension and prediabetes disparities
Increase the adoption of electronic health records and the use of health
information technology to improve performance (eg, implement advanced
Meaningful Use data strategies to identify patient populations who
experience cardiovascular disease–related disparities)
Increase the institutionalization and monitoring of aggregated/
standardized quality measures at the provider level (eg, use dashboard
measures to monitor health care disparities, implement activities to
eliminate health care disparities)
Increase engagement of nonphysician team members (ie, nurses,
pharmacists, dietitians, physical therapists and patient navigators/
community health workers) in hypertension management in community
health care systems
Increase use of self-measured blood pressure monitoring tied with
clinical support
Implement systems to facilitate identification of patients with
undiagnosed hypertension and people with prediabetes
Community–clinical linkage strategies to support heart disease, stroke,
and type 2 diabetes prevention efforts
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Increase engagement of community health workers to promote linkages
between health systems and community resources for adults with high
blood pressure and adults with prediabetes or at high risk for type 2
diabetes
Increase engagement of community pharmacists in the provision of
medication self-management for adults with high blood pressure
Implement systems to facilitate bi-directional referral between community
resources and health systems, including lifestyle change programs (eg,
electronic health records, 800 numbers, 211 referral systems)

This special collection of articles in Preventing Chronic Disease
describes how SPHA-1305 and SLPHA-1422 use a coordinated
approach to chronic disease prevention and control. The collection describes an evaluation approach that was designed for state
and local health departments with differing levels of evaluation capacity and highlights early outcomes at the national, state, and local levels. This special collection contains 12 articles: 4 by state
health departments, 2 by one large city, and 6 authored by CDC
staff members. Articles highlight a range of SPHA-1305 and
SLPHA-1422 strategies. An article by Park et al describes in detail the foundations for SPHA-1305, the strategies recommended
by each NCCDPHP division, the administrative and management
structure, and the model for providing cross-division program and
evaluation technical assistance (13). Given this complex approach
to implementing a national chronic disease prevention initiative, it
was imperative that the evaluation design use a robust, multi-tiered
approach to accountability and learning. This comprehensive evaluation approach is described by Vaughan et al (14).
Smith et al summarize Maryland’s approach to improving implementation of quality improvement processes in Federally Qualified Health Centers through the use of health information technology and standardized reporting of clinical quality measures (15).
Other states interested in learning how to harness the potential of
electronic health records and how to use population health data to
drive improvements in quality of care will appreciate this step-bystep explanation of how to gain the buy-in of health centers and
how to build the operational structure of a data warehouse. The
article also discusses challenges encountered in the process and
plans for scaling up these efforts.
Oser et al describe how the Montana Department of Public Health
and Human Services used SPHA-1305 funding to conduct an evaluation of a 3-year intervention among 25 community pharmacies
in rural areas to improve adherence to blood pressure medication
(16). In addition to patient-level data, Montana also implemented a
statewide survey of pharmacists and identified barriers perceived
from the pharmacy point of view. Results indicate that the intervention was successful with promising improvements in patient
medication adherence.

Barragan et al focus on pharmacy-led strategies that the Los
Angeles County Department of Public Health implemented with
SLPHA-1422 funding (17). Authors report results from a community and stakeholder needs assessment for pharmacist services
for management of hypertension medication therapy. The needs
assessment included 3 components: 1) a policy context scan, 2) a
survey of participants in a pharmacy leadership symposium, and
3) an internet public opinion survey of a final sample of more than
1,000 English- and Spanish-speaking Los Angeles County residents. A synthesis of results from these 3 assessments produced a
list of needs and assets for scaling up and spreading pharmacy-led
patient care services in Los Angeles County.
Mosst et al describe a practice-grounded framework used by the
Los Angeles County Health Department to scale and sustain the
National Diabetes Prevention Program (National DPP) by using a
diverse partner network (18). By developing a 3-pronged framework (expanding outreach and education, improving health care
referral systems and protocols, and increasing access to insurance
coverage for the National DPP), Los Angeles County took an approach that other large jurisdictions can use to identify people with
prediabetes and expand access to and use of CDC-recognized type
2 diabetes prevention programs.
Mensa-Wilmot et al use a mixed-method evaluation approach to
describe preliminary findings of a collaborative effort between
CDC and state health departments designed to scale and sustain
the National DPP (19). Grantees reported reimbursement availability, practice and provider referral policies, and having standard
curricula as facilitators to implementing the National DPP lifestyle change program. Understanding activities implemented by
grantees and the barriers and facilitators they identify is critical for
developing relevant and timely technical assistance and for understanding the impact of the program.
Morgan et al describe activities state health departments implemented to increase referrals to, coverage for, and availability of
diabetes self-management education and support (DSMES) programs (20). By year 3 of SPHA-1305, more than 3,000 DSME
programs had been established in 41 states. State health departments contributed to these increases by assisting organizations in
establishing new DSME programs, providing technical assistance
to providers, convening stakeholders to address gaps in DSME insurance coverage, and using marketing strategies to educate patients about the importance of DSME. Conducting early assessments of the activities implemented by state health departments
and analyzing progress in performance measures associated with
them provides early outcome results that can be used to develop
technical assistance to help grantees identify where more focus is
needed to further improve results by the end of the 5-year cooperative agreement.
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An article by Fritz et al examines the SPHA-1305 strategy of increasing physical activity through community design (21). In this
community case study, the authors describe how the Indiana State
Department of Health used a workshop model to support communities with implementation of active-living opportunities in
their communities to improve or increase access to physical activity. The authors report that providing a workshop model with follow-up support to the community resulted in policy adoption, the
creation of new advisory committees, and new local funding allocations for active-living projects. These findings may inform efforts of other state health agencies as they collaborate with communities to improve physical access.
Geary et al describe the extent to which 38 states’ Quality Rating
and Improvement Systems (QRIS) include obesity prevention content (22). States can use QRIS to set standards that define highquality care and to award child care programs with a quality rating designation based on how well they meet these standards (eg,
a star rating). The authors reviewed each state’s QRIS standards
and compared them with the 47 “high impact” obesity prevention
standards contained in Caring for Our Children: National Health
and Safety Performance Standards; Guidelines for Early Care and
Education Programs, 3rd Ed (Caring for Our Children) (23). The
authors found that of 38 states with publically available standards,
20 included at least one standard with obesity prevention content;
however, most had fewer than 5, suggesting room for states to embed additional obesity prevention standards into QRIS.
The article by Papa et al examines 5 of the child care standards of
the Arizona Department of Health Services related to obesity prevention that are part of the Arizona Empower Program, a program
that promotes healthy environments for children in Arizona’s licensed child care facilities (24). The authors examined 2 years of
statewide data, tracked progress in implementing these 5 Empower standards, and identified areas in which facilities needed
additional support to fully implement the standards. The results indicate that 1 in 5 facilities fully implemented all 5 standards, with
the staff training standard having the highest level of implementation across facilities (77%) and the breastfeeding standard having
the lowest implementation (44%). These findings can inform training and technical assistance efforts to further support the implementation of these standards in Arizona’s licensed child care facilities.
An article by Pitt Barnes et al examines performance measures and
reported evaluation data from all 51 awardees to assess progress in
improving the school nutrition environment and services over the
first 4 years of the program (24). Findings indicated that, compared with year 2, by year 4 awardees made significant progress,
especially related to providing professional development on
strategies to improve the school nutrition environment, adopting

and implementing policies to establish standards (including standards for sodium) for all competitive foods available during the
school day, not selling unhealthy foods and beverages during the
school day, placing fruits and vegetables near the cafeteria cashier
where they are easy to access, and providing information to students or families on the nutrition, calorie, and sodium content of
foods available. However, the data also show that only 33.5% of
local education agencies adopted and implemented policies that
prohibit all forms of advertising and promotion of unhealthy foods
and beverages. Because the federal requirement for local school
wellness policies now includes addressing the marketing of unhealthy foods, additional training, technical assistance, and guidance is likely needed to help districts adopt marketing policies.
This special collection describes overarching approaches and examples of interventions implemented by state and local health departments to prevent and manage obesity, diabetes, heart disease,
and stroke. Readers should note that these articles represent early
evaluation results of both SPHA-1305 and SLPHA-1422 and
demonstrate promise that the implemented strategies are reaching
populations in need and are beginning to have a population-wide
impact. As of 2016, the 2 national programs are in the final year of
funding. With ongoing analysis of performance-measure data, the
impact of these programs will continue to be examined and reported.
Collectively, the work of SPHA-1305 and SLPHA-1422 demonstrates the barriers and facilitators that affect state and local program development, implementation, and evaluation of chronic disease prevention initiatives and describes a coordinated approach to
implementing programs. This information will inform other state
and local programs and further the potential reach of these approaches. The findings presented in this special collection contribute practice-based knowledge to the field of chronic disease prevention and management, evidence of combining different disease-specific funding streams to achieve early outcomes with
greater efficiency, and lessons learned for future coordinated national chronic disease programs.
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Abstract
The National Center for Chronic Disease Prevention and Health
Promotion at the Centers for Disease Control and Prevention funds
a program to boost progress in reducing the prevalence and incidence of multiple chronic diseases and their associated risk factors.
This article describes the program, State Public Health Actions to
Prevent and Control Diabetes, Heart Disease, Obesity and Associated Risk Factors, and Promote School Health, and the program’s
action model, design, and administration and management structure. This program is based on 4 domains of public health action:
1) epidemiology and surveillance, 2) environmental approaches, 3)
health care system interventions, and 4) community programs
linked to clinical services. The 4 domains of public health action
leverage data to inform action, support healthy choices and behaviors, strengthen delivery of clinical preventive services, and help
Americans better manage their health.

Introduction
Chronic diseases, including heart disease, cancer, stroke, diabetes,
and related risk factors, are among the leading causes of death and
disability in the United States. In 2010, 7 of the top 10 causes of

death were chronic diseases, which account for 86% of US health
care costs (1). Furthermore, half of all adults have one or more
chronic health conditions, and one-fourth of adults have 2 or more
(2).
For 25 years, the National Center for Chronic Disease Prevention
and Health Promotion (NCCDPHP) of the Centers for Disease
Control and Prevention (CDC) has provided scientific leadership
and technical expertise to state health and education departments
to assist them in developing, implementing, and sustaining chronic disease prevention and health promotion programs. To facilitate
greater progress in reducing the prevalence and incidence of multiple chronic diseases and their associated risk factors, NCCDPHP
began funding programs to implement coordinated activities
aligned with the 4 domains of public health action: 1) epidemiology and surveillance, 2) environmental approaches, 3) health
care system interventions, and 4) community programs linked to
clinical services. Together, the 4 domains provide a framework for
addressing chronic conditions (eg, diabetes, hypertension) and
their risk factors (eg, obesity) across multiple settings and sectors,
and they allow CDC to support complementary strategies to prevent and manage the underlying risk factors for chronic diseases
and to assist health care providers and individuals in self-managing multiple chronic conditions. By investing resources to implement key evidence-based strategies, NCCDPHP has sought to
address multiple risk factors, conditions, and diseases simultaneously; improve program efficiency; increase program impact;
and, ultimately, improve the health of communities.
To guide implementation of this new approach, the staff members
of NCCDPHP programs reviewed evidence-based approaches and
funding priorities across several chronic disease programs, developed a logic model of strategies and activities, and solicited
partner feedback. This approach resulted in the creation of the program, State Public Health Actions to Prevent and Control Dia-
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betes, Heart Disease, Obesity and Associated Risk Factors, and
Promote School Health (State Public Health Actions), for state
health departments.
Partnering with state health departments began in July 2013, and
by June 2018, NCCDPHP will have partnered with 50 state health
departments and the District of Columbia to address chronic diseases and other risk factors through the 4 domains. This approach
leverages data to inform action, supports healthy choices and behaviors, strengthens delivery of clinical preventive services, and
helps Americans better manage their health (3). The 4 domains
provide focus for State Public Health Actions to address chronic
disease at the individual level by promoting health care interventions and at the population level by developing policies and creating environments that promote health. We anticipate that this coordinated approach will lead to the following outcomes:
• Increased consumption of a healthy diet.
• Increased physical activity across the life span.
• Improved medication adherence for adults with high blood pressure or diabetes.
• Increased self-monitoring of high blood pressure tied to clinical support.
• Increased access to and participation in diabetes self-management programs and type 2 diabetes prevention programs.
• Increased breastfeeding.

If successful, this approach also could lead to long-term improvement in the prevention and control of hypertension, diabetes, and
obesity (Figure 1).

Figure 1. Overview of the State Public Health Actions to Prevent and Control
Diabetes, Heart Disease, Obesity and Associated Risk Factors, and Promote
School Health program (State Public Health Actions) for state health
departments and the 4 domains of chronic disease prevention. The 4
domains provide focus for State Public Health Actions to address chronic
disease at the individual level by promoting health care interventions and at
the population level by developing policies and creating environments that
promote health.

Funding for State Public Health Actions
Four divisions within NCCDPHP are collaborating through a 5year cooperative agreement to support State Public Health Actions: Diabetes Translation (http://cdc.gov/diabetes/); Heart Disease and Stroke Prevention (http://www.cdc.gov/dhdsp/); Nutrition, Physical Activity, and Obesity (http://www.cdc.gov/nccdphp/
dnpao/index.html); and School Health (http://www.cdc.gov/
healthyschools/) (5). The work being conducted through this cooperative agreement has basic and enhanced components. Funding for the basic component was awarded to all 50 states and the
District of Columbia noncompetitively to support core public
health functions such as the basic assessment strategies carried out
under Domain 1 (epidemiology and surveillance). In 2013, CDC
awarded approximately $28 million to support the basic component.
Also in 2013, CDC awarded approximately $39.5 million competitively to 32 states to support enhanced strategies across Domains
2, 3, and 4 (Figure 2). The purpose of the enhanced component
was to build on activities supported by basic component funding
to achieve greater results. In 2014, an additional $11.9 million was
awarded to the 18 states and the District of Columbia that had not
received enhanced funding in 2013 to allow them to expand their
efforts in diabetes, heart disease, and stroke prevention, detection,
and control. The additional funding for each of these 19 grantees
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ranged from $336,789 to $885,199 and included state-specific adjustments for population size and poverty levels. Funding in fiscal
year 2014 for the basic and enhanced components totaled approximately $79.5 million.

Figure 2. A map illustrating the level of award states received for the State
Public Health Actions cooperative agreement.

In 2013, CDC awarded approximately $28 million to support the
basic component and $39.5 million competitively to 32 states to
support enhanced strategies through the cooperative agreement.
Before funding State Public Health Actions, each participating
CDC program funded discrete efforts; only the Division for Heart
Disease and Stroke Prevention and the Division of Diabetes Translation funded all 50 states and the District of Columbia. The State
Public Health Actions effort is an attempt to purposely link
strategies and activities that are mutually reinforcing to reduce duplication and maximize results (Box). For example, the Domain 3
strategy of increasing use of team-based care in health systems to
improve clinical outcomes for people with hypertension and diabetes is similar to strategies already used in the health care system.
Furthermore, the Domain 4 strategy of increasing use of community pharmacists to counsel individuals about how to manage
their chronic conditions and adhere to medications benefits people
with hypertension and diabetes. Also, greater access to, and use of,
safe places to be physically active benefits the populations targeted by all 4 divisions as does increased access to healthy foods
and beverages in various community settings, including schools
(Domain 2). By combining forces, State Public Health Actions has
resulted in an expansion of CDC’s programmatic efforts. The
strategies addressed by funding to states are shown in Box.

Box. Strategies and Activities Within State Public Health Actions

Basic Strategies
Promote the adoption of food service guidelines and nutrition standards,
including dietary sodium.
Promote the adoption of physical education and physical activity in
schools.
Promote adoption of physical activity in early care and education and worksites.
Promote reporting of blood pressure and hemoglobin A1C control measures; as able, initiate activities that promote clinical innovations, teambased care, and self-monitoring of blood pressure to improve blood pressure control.
Promote awareness of high blood pressure among patients.
Promote awareness of prediabetes among people at high risk for type 2
diabetes.
Promote participation in diabetes self-management education programs.
Enhanced Strategies
Environmental approaches to promote health and support healthful behaviors
• Promote access to healthy food and beverages.
• Promote food service guidelines and nutrition standards where foods
and beverages are available. Guidelines and standards should address
sodium.
• Promote supportive nutrition environments in schools.
• Promote physical activity access and outreach.
• Promote physical activity in early care and education.
• Promote quality physical education and physical activity in grades
kindergarten through 12 in schools.
• Promote access to breastfeeding-friendly environments.

Health system interventions to improve the delivery and use of clinical and
other preventive services
• Develop quality improvement processes in health systems.
• Promote the use of team-based care in health systems.

Community clinical linkages to support cardiovascular disease and diabetes prevention and control efforts
• Promote the use of diabetes self-management education programs in
community settings.
• Promote the use of CDC-recognized lifestyle change programs in community settings for primary prevention of type 2 diabetes.
• Promote the use of non-medical doctor health care providers in the
community to support self-management of high blood pressure and diabetes.
• Promote the use of chronic disease self-management programs in community settings.
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• Develop policies, processes, and protocols in schools to meet the management care needs of students with chronic conditions.

Evaluation Approach
CDC is evaluating both the processes and outcomes of State Public Health Actions to document efficiencies and improve programs, expand practice-based evidence, and demonstrate health
outcomes. The answers to 4 broad evaluation questions will inform future collaborative efforts. An article on the evaluation approach CDC is using for State Public Health Actions appears in
this week’s
Preventing Chronic Disease (6). Additionally, each state is conducting an evaluation of its own efforts
over the 5-year project period, in collaboration with CDC.

Administration and Management
CDC established an innovative organizational structure to support
the administration and management of State Public Health Actions that is designed to facilitate program coordination and collaboration. The functional areas that had previously been performed independently by the individual divisions are now accomplished collectively. For example, previously a program would
provide evaluation technical assistance based on the expertise and
resources available within the program. Under State Public Health
Actions, a group of evaluators representing all of the programs
oversees the evaluation of the consolidated program as well as the
technical assistance provided to the grantees. Seven workgroups
are organized by functions (ie, fiscal management, evaluation support and guidance, program administration and technical assistance, training and conference planning, policy/communication
support, epidemiology/surveillance technical assistance, and translation/dissemination guidance). Additionally, integrated teams of
project officers and evaluators have been organized into 6 geographical regions consisting of 7 to 11 states each. Leadership for
State Public Health Actions is provided by the 4 branch chiefs
from the 4 divisions (Heart Disease and Stroke Prevention; Diabetes Translation; Nutrition, Physical Activity, and Obesity; and
School Health).
Diversity of expertise within the teams provides opportunities to
learn from each other, and the team structure encourages a
stronger relationship between program and evaluation, thus elevating the role of evaluation within the grantees’ activities. CDC developed a framework for governance and standard processes for
program management that has improved information sharing within and across workgroups and regional teams.

Technical Assistance and Evaluation
Support
Teams of project officers representing each division provide guidance and support to states that are merged into geographic regions.
The teams represent all 4 divisions, and each has 4 project officers, 4 evaluators, and a team lead from one of the 4 divisions.
Project officers provide technical assistance and arrange for subject matter expertise from both CDC and non-CDC sources to support states’ efforts. Evaluators assist states in developing and executing evaluation plans and provide additional technical assistance as needed. Team members adhere to standard operating procedures to ensure consistency across programs. Regular team
meetings promote information sharing and problem solving and
provide a forum to address grantee challenges, needs, and successes.
Each team has a lead project officer; lead project officers provide
overall coordination for their assigned states. The team leads,
project officers, and evaluators meet quarterly for training and to
address identified needs.

Discussion
The framework for State Public Health Actions builds on previous efforts in NCCDPHP to foster coordination and collaboration
among programs. This approach, coordinated strategic activities
aligned with the 4 domains of public health action, may result in
greater program coordination among state and local health, community, and education partners. However, previous findings from
similar efforts suggest that coordination and collaboration can be
time-consuming, because joint decision making involves communication and negotiation. In addition, the State Public Health Actions program includes various funding streams and reporting requirements that place additional burden on program partners (7).
Yet, the benefits resulting from reduced duplication and the potential for improved health outcomes could outweigh the perceived
challenges (8). Sharing of evidenced-based best practices across
programs, integration of performance measures, and development
of new tools and resources may lead to improved health outcomes
(9). Furthermore, working within the framework of the 4 domains
provides the opportunity to address risk factors and diseases across
various settings, including health care, education, and communities, by using multiple population-based approaches (9).
The management of State Public Health Actions across 4 programs has been both challenging and rewarding. The original intent of the approach, to enhance efficiency and impact, has not
been completely fulfilled. Although the framework of the 4 domains is clear, implementation of strategies across the domains to
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facilitate increased synergy among the programs has been a challenge. Other challenges reported by states include hiring restrictions, staff turnover, and time required to process contracts. Additional administrative challenges, such as complex reporting requirements related to fiscal tracking and management systems,
have inhibited the exchange of information between the states and
CDC. Finally, CDC funding priorities and strategies do not always directly align with those of the states, making program management challenging.
Despite the challenges associated with a collaboration of this magnitude, understanding of each program’s strategies to manage and
control diabetes, heart disease, and obesity and to promote school
health has increased among those involved with this effort. The
structure for managing the program across the 4 categorical areas,
while complex, has its strengths. The development of new systems, such as a performance-monitoring database, and processes
to facilitate communication, such as peer learning networks, appears to be of benefit both to the grantees and to CDC on the basis
of anecdotal feedback from grantees and CDC staff. The coordination among the 4 divisions in delivering technical assistance and
training to states may be a model worthy of replication.
Although it is too early to tell whether this program effort will
produce the intended outcomes, the results of the evaluation will
inform future efforts and point to opportunities for improvement.
Considering CDC’s and states’ evolving priorities and the changes
in the health care system, implementing evidence-based public
health programs to prevent and control chronic diseases is both an
opportunity and a challenge.
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Abstract
We provide an overview of the comprehensive evaluation of State
Public Health Actions to Prevent and Control Diabetes, Heart Disease, Obesity and Associated Risk Factors and Promote School
Health (State Public Health Actions). State Public Health Actions
is a program funded by the Centers for Disease Control and Prevention to support the statewide implementation of cross-cutting
approaches to promote health and prevent and control chronic diseases. The evaluation addresses the relevance, quality, and impact
of the program by using 4 components: a national evaluation, performance measures, state evaluations, and evaluation technical assistance to states. Challenges of the evaluation included assessing
the extent to which the program contributed to changes in the outcomes of interest and the variability in the states’ capacity to conduct evaluations and track performance measures. Given the investment in implementing collaborative approaches at both the
state and national level, achieving meaningful findings from the
evaluation is critical.

Background

School Health (State Public Health Actions) is a program funded
by the Centers for Disease Control and Prevention (CDC) to support the statewide implementation of strategies that promote health
and prevent and control multiple chronic diseases and their risk
factors (1). In the program, CDC partners with state health departments to address the 4 domains of chronic disease prevention: 1)
epidemiology and surveillance, 2) environmental approaches, 3)
health care system interventions, and 4) community programs
linked to clinical services (2). Four divisions in the National Center for Chronic Disease Prevention and Health Promotion (NCCDPHP) at CDC, the Division of Diabetes Translation (DDT), Division for Heart Disease and Stroke Prevention (DHDSP), Division
of Nutrition, Physical Activity, and Obesity (DNPAO), and the
School Health Branch (SHB) in the Division of Population Health,
have collaborated to fund, implement, and evaluate State Public
Health Actions.
Funding from the State Public Health Actions program has
provided state health departments with an opportunity to address
chronic diseases within their state at the individual level, such as
by promoting health care interventions, and at the population level
by developing policies and creating environments that promote
health. This article is a companion to “Overview of State Public
Health Actions to Prevent and Control Diabetes, Heart Disease,
Obesity and Associated Risk Factors and Promote School Health,”
which was published December 7, 2017, in Preventing Chronic
Disease (3). Here we describe the approach taken to evaluate the
collaborative, complex State Public Health Actions program to ensure its accountability by demonstrating health outcomes, assisting states and CDC in improving the implementation of programs,
and expanding the body of practice-based evidence by identifying
successful and replicable strategies.

State Public Health Actions to Prevent and Control Diabetes,
Heart Disease, Obesity and Associated Risk Factors and Promote
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Evaluation Approach
Because State Public Health Actions is an innovative, cross-cutting program, it requires robust, multifaceted methods to evaluate
it effectively. Although each of the 4 divisions conducted evaluations of their programs before State Public Health Actions, they
took different approaches based on various factors, including the
size and scale of the programs, the types of strategies being implemented (eg, policy, systems, and environmental changes, community-based and clinical interventions), and types of stakeholders engaged. Although evaluating large, federally funded public
health programs is always challenging, the unique approach of
State Public Health Actions compounded these challenges. Specifically, for State Public Health Actions there was a need to
demonstrate to stakeholders its impact on disease-specific outcomes while implementing cross-cutting activities. Other challenges included coordinating across multiple chronic disease areas
at the state and CDC level, accessing new partners and data
sources, and the need to report performance measures that focused solely on outcomes.
These complex challenges required evaluators from each division
to work together to design a comprehensive, multitiered approach
to address the relevance, quality, and impact of State Public Health
Actions. To begin, the evaluators followed standard practice by
creating a logic model to highlight the inputs, activities, strategies,
and outcomes of State Public Health Actions (Figure 1). The evaluators then designed the evaluation to assess and document the
processes and outcomes of the program and to highlight how the
implementation of the evidence-based strategies would lead to intended outcomes. The evaluation also examines the potential benefits and challenges of State Public Health Action’s approach of
improving individual disease outcomes through the use of crosscutting strategies.

Figure 1. Program logic model for State Public Health Actions to Prevent and
Control Diabetes, Heart Disease, Obesity and Associated Risk Factors and
Promote School Health program. Abbreviations: A1c, glycated hemoglobin A1c;
CVD, cardiovascular disease; DDT, Division of Diabetes Translation; DHDSP,
Division for Heart Disease and Stroke Prevention; DNPAO, Division of
Nutrition, Physical Activity, and Obesity; DPH, Division of Population Health,
School Health Branch; DSME, diabetes self-management education; K–12,
kindergarten through 12th grade.

The evaluation approach includes 4 primary components: conducting a national evaluation that assesses progress across all states;
reporting by the states of performance measures to track the reach
of individual strategies and disease-specific outcomes; conducting
evaluations by the states to assess and improve programs at the
state level and understand the facilitators of, and barriers to, program implementation; and providing evaluation technical assistance to enhance the capacity for evaluation at the local level and
improve the reporting of data. CDC developed a structure to plan
and implement the 4 components of the evaluation, which is to be
carried out over a 5-year period. DHDSP was chosen to serve as
the functional lead for evaluation in the administrative and management structure (3), while all 4 divisions identified a representative to act in a leadership role for evaluation-related decisions and
the development of plans, processes, and guidance documents.
Four distinct evaluation workgroups were created to 1) oversee
and implement the national evaluation; 2) collect, analyze, report,
and provide guidance on performance measures; 3) provide guidance on planning and reporting the individual states’ evaluations;
and 4) give technical assistance to build evaluation capacity
among the states and ensure successful implementation of the 4
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components of the evaluation (Figure 2). For each component, the
workgroup members identified and addressed both common and
unique challenges to developing and implementing that component.

4.

What promising and innovative strategies that could be replicated by state
programs have been found effective and efficient?

The 5-year national evaluation plan comprises an examination of
the collaborations, efficiencies, activities, and accomplishments of
all awardees; an in-depth analysis of the implementation and effectiveness of specific strategies; and an examination of the efficiency of CDC’s internal coordination and the effectiveness of
technical assistance to awardees.

Implementation

Figure 2. Components of state public health actions evaluation, State Public
Health Actions to Prevent and Control Diabetes, Heart Disease, Obesity and
Associated Risk Factors and Promote School Health (State Public Health
Actions).

National Evaluation
The national evaluation is the key mechanism for understanding
the progress, achievements, and challenges of the overall State
Public Health Actions program. This component aims to not only
assess the impact, effectiveness, and efficiencies of the program
but also to determine the degree to which cross-cutting approaches affect outcomes for health promotion and chronic disease prevention.

Development
The national evaluation workgroup used the CDC evaluation
framework (4) to guide the evaluation’s design and methods and
to provide context for the findings. The workgroup developed 4
overarching evaluation questions that will be assessed throughout
the 5-year span of State Public Health Actions:
1.
2.

3.

To what extent has the program been effective, as indicated by progress
toward the intended accomplishments and outcomes?
To what extent, if any, have state programs gained efficiencies (eg, in infrastructure, management, financial performance) through the implementation of the approach of State Public Health Actions?
To what extent, if any, has CDC gained efficiencies by combining the efforts of 4 of its divisions within NCCDPHP?

The national evaluation seeks to assess the implementation and
outcomes of the program across all 50 states and the District of
Columbia. Because the grantees are at different stages of implementation throughout the program period and because there are
several potential focus areas and priorities, CDC evaluators develop an evaluation protocol for each year that incorporates programmatic priorities and subevaluation questions guided by the 4 overarching evaluation questions. Once a protocol is drafted, CDC obtains feedback from evaluators, states, CDC partners, and program staff members to ensure that the protocol is feasible and
aligns with stakeholder needs. CDC relies on the primary and secondary collection of both quantitative and qualitative data. Specific data collection and analyses include conducting quantitative
analyses of data on state performance measures; fielding surveys
to assess the efficiency and collaboration of CDC and the states;
implementing focus groups and key informant interviews; and reviewing training and technical assistance notes, state work plans,
annual performance reports, and evaluation plans and reports written by the states. While the nature of evaluating a large program
conducted by all the states limits the ability to attribute outcomes
to the program because of the lack of comparison groups, the multiple sources of data collected allow for data triangulation to
identify and assess trends and common themes in state progress.
The evaluation of State Public Health Actions strives to show the
reach of the program, methods of implementation, its synergy and
coordination, and its impact in terms of contributing to improvements in disease-specific outcomes.

Reporting of Performance Measures
Performance measures provide accountability by answering questions about what was achieved or, conversely, not achieved (5).
For State Public Health Actions, performance measures provide
key data for reporting outcomes to stakeholders and provide
quantitative data that is incorporated into the national evaluation
for assessing short-term and intermediate progress across each
strategy being implemented by states. There were, however, several challenges to the implementation of reporting on performance

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/2017/16_0499.htm • Centers for Disease Control and Prevention

3

PREVENTING CHRONIC DISEASE

VOLUME 14, E131

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

DECEMBER 2017

measures. For example, previous programs funded by the 4 divisions within NCCDPHP did not require the reporting of outcome
performance measures, many of the strategies that states are implementing as part of State Public Health Actions are new, many
states were required to engage with new partners (eg, health care
systems) and, as a group, states had varying capacity to collect and
report measures and access data sources.

Development
To develop the performance measures, leadership from the DHDSP, DDT, DNPAO, and SHB reviewed the purpose and intended
outcome of each strategy in the logic model (Figure 1) to determine the areas and type of performance measures needed. Each division pulled most of its measures from previously developed and
pilot-tested measures. For example, of the measures selected by
the DHDSP, all but one were chosen from a prior multiyear
project working with stakeholders to develop a menu of indicators
for the control of high blood pressure. For State Public Health Actions, each performance measure aligns with a strategy or intervention that focuses on outcomes relevant to specific disease outcomes and the interests of stakeholders.
To ensure the reporting of high-quality data and to build capacity
to collect and report performance measures at the state level, CDC
developed guidance documents and provided webinars related to
calculating the reach of the intervention and developing baseline
and target values. CDC also developed operational definitions,
also called profiles, for each of the performance measures; each 2page profile defines and describes the purpose of the measure, unit
of analysis, target population, and setting. It also describes how to
calculate the measure, including the data sources to be used and
the frequency of data collection, and provides additional resources
and references (Appendix). CDC worked with the states to review
and finalize the profiles. Once the profiles were disseminated, a tip
sheet and considerations for reporting were provided to assist
states with the reporting of data on performance measures.

Implementation
In 2013, the states reported initial baselines and targets for
strategy-specific performance measures. From 2015 until the end
of the program (2018), states are required to report targets and annual progress for performance measures associated with their selected strategies and interventions. The states use a CDC-provided
template that includes the measures required for a particular
strategy, the prepopulated baseline (based on earlier reporting),
targets for the current year and year 5, and actual data for the current year. Depending on the measure, the states report the data as a

number, rate, percentage, or numerator and denominator. They
also report the data source(s) and, as needed, provide notes that
would give context to CDC for understanding the data during its
analysis.
Each year, CDC’s performance measure workgroup assesses the
quality of the state-reported data on these measures and the appropriateness of the analyses conducted (earlier, CDC had developed
criteria for data quality and determined the type of analysis to be
used for each performance measure). Data analysts at CDC use the
criteria and inclusion and exclusion criteria for final cleaning and
analysis of the data. Assessment of data quality also helps determine the performance measures for which the data are of sufficient
quality to include them in the national evaluation and identifies
measures that have widespread issues with quality. In addition, the
process enables the provision of appropriate technical assistance to
remedy those quality issues.

Evaluations by the States
The evaluations performed by the individual states aim to provide
data relevant to those states while also contributing to the national
evaluation. States use data for purposes such as continuous program improvement and being responsive to local stakeholders.
CDC uses these data for purposes such as synthesizing information on common strategies that states are using to identify and engage partners. This information provides a complete picture of
progress on the performance measures, aids understanding of facilitators and barriers to implementation, and identifies potential
best practices.

Development
Acknowledging the difficulties of aggregating results from evaluations conducted by the states and other challenges in reporting
their data, including varying capacities and a lack of standard data
collection methods, CDC developed a set of core process evaluation questions and division-specific core outcome evaluation
questions to facilitate the aggregation and cross-analysis of findings from the states for the national evaluation. States were also
encouraged to develop additional evaluation questions and indicators to meet their own evaluation needs. The core process evaluation questions were related to their coordination with critical partners, their work across areas of chronic disease, their type of organizational structure, and their increased efficiencies obtained.
The division-specific core outcome evaluation questions were related to progress made and both the barriers that they encountered
and facilitators that aided selected strategies (Table). To reduce
their burden and to focus the evaluation, states were required to
evaluate only 1 strategy for each CDC division. States could also
select whether they were in the adoption or implementation phase
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of the strategy. CDC designed a template that states could use to
provide background information on the particular approach and
strategies of the program, the selection of activities implemented,
settings and target populations, key stakeholders and partners involved in the program planning and implementation, indicators developed to monitor progress toward achieving an answer to the
process evaluation question, and the synergistic approach used to
implement the program.
The division-specific outcome evaluation sections of the template
included additional information on barriers and facilitators, an indicator table, a findings and results section for each disease-specific core outcome evaluation question, and a plan to disseminate the
results of their evaluation to internal and external stakeholders.

Implementation
States annually submit to CDC their plans for evaluation and the
evaluation results obtained. Data are stored on an internal SharePoint (Microsoft Corp) site, where CDC evaluators review the
data and determine how best to synthesize the data and pull out
common themes. The data are triangulated with other data for the
national evaluation and summarized. The information provided in
the evaluation plans enables CDC evaluation technical assistance
providers to understand the proposed methods and, thus, more effectively assist the states in conducting their own evaluations.
Technical assistance providers can also provide information to the
program team about common barriers and facilitators, which can
be used to develop trainings and technical assistance to support
and improve program implementation.

Providing Evaluation Technical
Assistance
The national evaluation, reporting of performance measures, and
state evaluations all rely on data received by the states. Because
the states have varying levels of capacity for evaluation, CDC
must provide technical assistance to ensure effective reporting to
the agency and to make sure that the state-level evaluations are
providing information relevant to improving programs and meeting the needs of stakeholders. Because 4 divisions at CDC support the work of the state health departments, with each bringing
its own body of expertise as it pertains to implementing diseasespecific interventions, evaluators from all 4 of these divisions have
worked collaboratively as part of regional teams that support the
states to evaluate various strategies they are implementing.

Development

the development of evaluation tools and resources, and other
forms of technical assistance to the states. Evaluation capacity assessments were performed in the first year to understand the capacity of each state to conduct evaluations and to identify needs for
technical assistance and types of trainings and resources that were
needed for states to meet evaluation requirements. Ongoing assessments are also conducted to identify facilitators of and barriers to developing evaluation plans and tools, identifying appropriate indicators and data sources, and conducting data analysis for
annual evaluation reporting. Evaluators at CDC maintain regular
communication with evaluators at the state level and assist them
with developing their evaluation plans, collecting and reporting
performance measures, and reporting the results of their evaluations. CDC evaluators also assist both the states and project officers at CDC through the annual review of work plans, yearly
performance reports, and evaluation reports to ensure that states
are aligning activities with performance measures and accurately
reporting data.

Implementation
Evaluation resources made available to the states by CDC include
training opportunities such as cross-state peer-learning communities, evaluation guidance documents, sample data collection tools,
and evaluation plan and report templates. The peer-learning communities meet monthly for presentations and facilitated discussion.
In addition, there is a listserve on which community members can
pose questions to other members about their experiences implementing their evaluations and can share information and documents. Additional evaluation guidance documents and tools developed by CDC include templates and helpful hints documents to
support the states’ work throughout various phases of the program.
Consistent and coordinated communication with states and among
CDC staff is important to reaching the goal of providing effective
technical assistance. To standardize technical assistance, evaluators developed a guide designed to support consistent monitoring
and documentation of evaluation technical assistance needs for a
state during evaluation plan implementation and performance
measure reporting. In collaboration with project officers, evaluators at CDC communicate with states at least monthly through regular calls with the regional team and ad hoc, evaluation-specific
follow-up calls and email communication. Internally, CDC uses a
performance-monitoring database to document progress on performance and evaluation activities and to track communication
and follow-up activities between the states and CDC’s evaluation
staff and project officers.

CDC’s technical assistance plan for the 5-year evaluation consists
of evaluation capacity assessments, annual reviews of documents,
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Dissemination and Use of Evaluation
Findings
CDC regularly disseminates findings related to the evaluation of
State Public Health Actions to various stakeholders, including internal and external partners as well as the general public, through
reports, executive summaries or briefs, presentations, and journal
publications. Reports internal to CDC are used to understand how
states are implementing programs and how well CDC is providing
technical assistance to states and coordinating across divisions.
Briefing documents, such as the State Public Health Actions Year
3 Performance Measures Snapshots (6), and the DNPAO state
snapshots website (7), which report on highlights at the state level,
are used to provide information on the program’s priorities and offer succinct outcomes that are relevant to stakeholders. Findings
are also prepared for national partners and Congress to demonstrate accountability and program impact.
Presentations of findings are delivered internally to the CDC staff
and externally to state health departments’ staff and other public
health practitioners. For example, presentations were made at a
meeting of grantees in Atlanta, Georgia, and to various diverse
audiences at national conferences, such as those that were held by
the American Public Health Association and the American Evaluation Association (8). Evaluation methods and findings obtained
are also being shared through journal articles written by the CDC
staff and state representatives (3, 9–11). In addition, CDC
provides assistance to states in writing journal articles and finding
strategies for dissemination.

Conclusion
The approach to the evaluation of State Public Health Actions is
intended to demonstrate the impact of the overall program while
capturing unique cross-cutting aspects of the program and the disease-specific outcomes. Lessons learned and key findings from the
national evaluation, performance measures data, and evaluations
conducted by the states will be summarized throughout the 5 years
of the program to assist with ongoing program improvement, report progress to stakeholders, identify successful strategies, and
inform future decisions on funding. While the comprehensive
evaluation strives to evaluate efficiency, effectiveness, and impact
at the state and national levels, it faces numerous challenges.
Evaluations of large public health programs are difficult to conduct, with one of the big challenges being the inability to attribute
successes or shortfalls wholly to the program, because there are
often confounding factors, a lack of comparison groups, long time
frames, or multiple interventions going on at once. The development and use of performance measures to assess outcomes for fed-

eral programs is also challenging because of issues such as the
complexity of public health problems, which may have multiple
determinants or outcomes that may take several years to achieve;
the decentralized implementation of public health programs; and
measurement issues related to a lack of reliable, timely, and consistent data sources (5). Also, to successfully aggregate standardized measures, it would be ideal, but not realistic, for the states to
have similar capacities to access, collect, analyze, and report data.
Finally, federal agencies are challenged by the limited resources
available to provide state health departments with consistent and
intensive technical assistance with evaluation to help them with
collecting and reporting performance measures and evaluating
their programs.
These common challenges are clearly applicable to State Public
Health Actions, with the added complexity of working across multiple topic areas and attempting to evaluate cross-cutting strategies
when most state health departments and CDC operate within distinct disease or topic areas. Each topic area has discrete funding
streams and must demonstrate effectiveness in achieving outcomes for each of these areas. The State Public Health Actions
program also expands funding to more states than were previously funded by each division, and oversight and management requires complex coordination. To accurately describe the implementation and outcomes of State Public Health Actions, assessing
collaboration and coordination across topic areas at the state level
and at CDC is an important part of the evaluation. Surveys, focus
groups, key informant interviews, and results obtained from evaluations conducted by the states using a standard template are employed to highlight this unique aspect of State Public Health Actions. CDC evaluators provide proactive and intensive technical
assistance to address challenges, but the complex, cross-topic,
structure of technical assistance can be time-consuming.
Although there are challenges and limitations with the evaluation
of State Public Health Actions, given CDC’s substantial investment in testing collaborative approaches and working across domains, striving to achieve meaningful findings from the evaluation is critical. Subsequent articles will highlight results achieved
by the program and promising practices that can be implemented
broadly.
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Table
Table. Summary of Division-Specific Core Outcome Evaluation Questions for State Evaluations, the State Public Health Actions to Prevent and Control Diabetes,
Heart Disease, Obesity and Associated Risk Factors and Promote School Health (State Public Health Actions) Program
Division Topic Area

Outcome Evaluation Question

Nutrition, Physical Activity,
and Obesity

What are the key activities and/or resources considered critical to successful adoption/implementation of
• Healthier retail food venues or farmers’ markets in underserved areas?
• Food service guidelines/nutrition standards in priority settings?
• Interventions to create or enhance access to places for physical activity with an emphasis on walking through either state
policies or pedestrian/transportation plans?
• Standards to increase physical activity in ECEs?
• Breastfeeding policies and practices?

School Health

What state activities have been effective in promoting
• Nutrition policy development and nutrition practice adoption among districts and schools?
• The development of CSPAPs among districts and schools?
• The implementation of policies, processes, and protocols in schools to meet the management and care needs of students with
chronic conditions?
What critical factors or activities influence the successful implementation of
• Nutrition policy and nutrition practice?
• CSPAP?
What are the major facilitators and barriers in helping districts and schools
• Create supportive nutrition environments, such as partnerships (eg, MOUs) with the Department of Education? How were the
barriers overcome?
• Develop CSPAPs, such as partnerships (eg, MOUs) with the Department of Education? How were the barriers overcome?
• Meet the management and care needs of students with chronic conditions? How were the barriers overcome?
To what extent has implementation of nutrition policies and nutrition practices increased
• Access to healthier foods and beverages at school?
• The number of physical activity opportunities available to students during the school day?
• The management and care needs of students with chronic conditions?

Heart Disease and Stroke

What were the major facilitators and barriers in promoting implementation of
• Quality improvement processes, such as use of EHRs, in health care systems? How were the barriers overcome?
• Team-based care in health systems? How were the barriers overcome?
How has the state promoted the use of health-care extenders in the community in support of self-management of high blood
pressure? What were key facilitators and barriers?
To what extent has the state effectively promoted implementation
• Of quality improvement processes, such as use of EHRs, in health care systems?
• Of team-based care in health systems?
What factors at the state level are necessary to promote the use of health-care extenders in the community in support of selfmanagement of high blood pressure?
How has the relationship between the state health department, health care systems, and other QI/HIT partners in the state changed
as a result of State Public Health Actions? Include the following aspects:
• The extent to which the state is able to obtain health systems data.
• Key facilitators and barriers to strengthening these partnerships.
What policies/systems facilitated the support and promotion of
• Team-based care?
• The increased use of health-care extenders?
To what extent have the QI processes influenced the quality, delivery, and use of clinical services for hypertension management

Abbreviations: CSPAP, Comprehensive School Physical Activity Program; ECE, early care and education; EHR, electronic health record; HIT, health information technology; MOUs, memorandums of understanding; QI, quality improvement.
(continued on next page)
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(continued)
Table. Summary of Division-Specific Core Outcome Evaluation Questions for State Evaluations, the State Public Health Actions to Prevent and Control Diabetes,
Heart Disease, Obesity and Associated Risk Factors and Promote School Health (State Public Health Actions) Program
Division Topic Area

Outcome Evaluation Question
among health systems?
What policies/systems are needed for health care systems to effectively
• Implement team-based care?
• Increase the use of health-care extenders?

Diabetes

What were the major facilitators and barriers in implementing the 4 drivers during the start-up/implementation phase? How were
the barriers overcome?
• For diabetes self-management education?
• For lifestyle intervention programs?
What were the key activities critical to addressing disparities in the 4 drivers during the start-up/implementation phase?
• For diabetes self-management education?
• For lifestyle intervention programs?

Abbreviations: CSPAP, Comprehensive School Physical Activity Program; ECE, early care and education; EHR, electronic health record; HIT, health information technology; MOUs, memorandums of understanding; QI, quality improvement.
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Appendix. Sample Performance Measure Profile for State Public Health Actions to
Prevent and Control Diabetes, Heart Disease, Obesity and Associated Risk Factors
and Promote School Health (State Public Health Actions) Program
This appendix is available for download as a Microsoft Word document at
https://www.cdc.gov/pcd/issues/2017/docs/16_0499-appendix.doc. [DOC – 57 KB]
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allocation of resources. The data warehouse can inform and transform the quality of health care delivered to Maryland’s most vulnerable populations, and future research should focus on the ability of health centers to translate this potential into actual improvements.

Introduction

PEER REVIEWED

Abstract
Federally Qualified Health Centers provide health care services to
underserved communities and vulnerable populations. In Maryland, the burden of chronic disease is high among Federally Qualified Health Center patients. Electronic health records (EHRs) are
becoming more widely used, and effective use of EHR data may
improve chronic disease outcomes. This article describes the process of developing a data aggregation and analytics platform to
support health centers in using population health data based on
standardized clinical quality measures. This data warehouse, capable of aggregating EHR data across multiple health centers,
provides opportunities for benchmarking and elicits a discussion
of quality improvement, including identifying and sharing clinical
best practices. Phase 1 of the project involved the strategic engagement of health center leadership and staff to get buy-in and to
assess readiness. Phase 2 established the technological infrastructure and processes to support data warehouse implementation and
began the process of information sharing and collaboration among
4 early adopters. Phase 3 will expand the project to additional
health centers and continue quality improvement efforts. The
health information technology marketplace is rapidly changing,
and staying current will be a priority so that the data warehouse remains a useful quality improvement tool that continues to meet the
demands of Maryland health centers. Ongoing efforts will also focus on ways to further add value to the system, such as incorporating new metrics to better inform health center decision making and

Approximately 1 in 14 people in the United States access health
care through a Federally Qualified Health Center (FQHC) (1).
FQHCs provide primary and preventive health care services to
vulnerable populations, including the medically underserved and
uninsured. In addition to primary and preventive care, FQHCs
provide services in women’s health, behavioral health, substance
abuse, dental health, pharmacy, and social work and enabling services, among others. There are 17 FQHCs in Maryland that serve
more than 300,000 patients. Most (91.0%) of these patients have a
household income less than 200% of the federal poverty level (2).
Almost half (49.9%) are eligible for Medicaid, and 18.7% are uninsured (Table 1).
The burden of chronic disease is high in the Maryland FQHC population. Approximately 1 in 4 patients has hypertension, and only
62.9% of patients with hypertension have their blood pressure under control (<140/90 mm Hg). Additionally, more than 1 in 9 patients has diabetes, which is poorly controlled (hemoglobin A1c
[HbA1c] >9%) among more than one quarter (Table 1).
Some research suggests that electronic health record (EHR) use
does not lead to improved medical care (3,4). However, these results were based on old data sets and different types of practices (ie,
non-FQHC ambulatory care settings). Other studies found that increased health information technology capacity in FQHCs was associated with improved quality of care and that safety-net practices with EHRs demonstrate higher levels of diabetes care and
better outcomes compared with FQHCs that use paper-based systems (5,6).
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As EHR adoption continues to spread and health care systems address obstacles such as interoperability, health information technology can potentially transform health care delivery in the United
States. Recognizing this, the federal government is committed not
only to adopting EHR technology but also to using it meaningfully. Specifically, the 2009 Health Information Technology for
Economic and Clinical Health Act authorized payments through
Medicare and Medicaid to incentivize the meaningful use of EHRs
to achieve specified improvements in health care delivery (7).
The Health Resources and Services Administration (HRSA) requires FQHCs to report EHR-generated data annually to the Uniform Data System (UDS) and evaluates the centers on standardized clinical quality measures that emphasize health outcomes and
quality of care (8). Historically, HRSA has awarded additional
quality incentives to FQHCs across the country that demonstrate
significant improvement on key measures. Despite the availability
of aggregated UDS data, the Mid-Atlantic Association of Community Health Centers (MACHC) and its member organizations
recognized the need for a local data aggregation and analytics platform, a data warehouse, to support FQHCs in effectively using
population health data to inform quality improvement efforts. This
data aggregation and management strategy was identified as a priority goal by MACHC’s governing board to help drive reporting,
analytics, business decision-making, and most importantly, clinical transformation across its member health centers. This article describes the process of developing and implementing a data warehouse to aggregate EHR data across multiple health centers for the
purposes of benchmarking, identifying, and sharing clinical best
practices and for establishing systems to improve chronic disease
outcomes.

Data Warehouse Development and
Implementation
MACHC is a federally designated Primary Care Association,
which provides training and technical assistance to all Maryland
and Delaware FQHCs. MACHC was thus well positioned to coordinate and implement a large-scale data warehouse to improve
population health management in all Maryland FQHCs. In 2014,
with support from the Maryland Department of Health and Mental Hygiene and other key partners, MACHC began planning for a
data warehouse to extract data from the FQHC EHRs, aggregate
these data into a centralized system, and regularly report data on
standardized measures back to FQHCs in a useable dashboard
format.

The MACHC board of directors oversees the data warehouse
project, and MACHC formed the Community Care Informatics
Center (CCIC) to carry out the project’s scope of work. The
project plan for fully developing the CCIC spans 4 years and is
structured in 3 phases.

Phase 1: Engage partners
During Phase 1, CCIC staff engaged FQHC leadership, quality improvement staff, and information technology staff to better understand existing data management structures, current successes, and
challenges within the FQHCs as well as their development needs.
The CCIC developed an assessment survey and met in person with
each FQHC team for an information-gathering session that typically lasted approximately 2 hours. During these sessions, the teams
and CCIC staff discussed factors such as the health centers’
• Strategic vision, goals, and plans with regard to using data to improve clinical outcomes.
• EHR use and workflow.
• Successes and areas for improvement in using data.
• Quality and consistency of clinical documentation in EHR.
• Existing tools for communicating data and outcomes, both internally and externally.
• Grant and program compliance, requirements, and challenges.

In Phase 1, the CCIC focused on the value added to FQHCs
through provision of information, resources, and partnerships to
improve health care quality and health outcomes. The CCIC also
led a vendor analysis of available population health technologies
to interface with the FQHCs’ EHRs, pull relevant data from the
EHRs, and aggregate the data into another platform (ie, the data
warehouse). After assessing various options, the CCIC subsequently identified 2 vendors as key strategic partners, since
many FQHCs were already working with 1 of the 2 vendors. Both
vendors were FQHC-focused and understood the nuances and special reporting requirements of health centers. The CCIC purchased the data warehouse software that analyzes and aggregates
the EHR information.
The CCIC determined that data ownership would reside with the
individual FQHCs and that decisions on data sharing and other
procedures would be made collectively by the health centers. The
CCIC established an advisory council, comprising clinical and
quality improvement staff from all Maryland FQHCs, to develop
procedures that guide the data warehouse implementation. The
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CCIC later formed a contributors committee, whose membership
includes the CEOs of the early adopter health centers. The contributors committee provides strategic oversight and has decisionmaking authority about new requests for data and the sharing of
CCIC-specific data with community partners and other stakeholders.
Contributing health centers entered into a participation agreement
with MACHC as well as a user agreement with MACHC’s selected software vendors. The participation agreement allowed the
CCIC to aggregate and share data with other participating health
centers and stakeholders as agreed on by the contributors committee. It also detailed the roles and responsibilities of MACHC staff
regarding overall execution of the project from an information
technology and management perspective, technical support to
health centers during implementation and data validation, protection of data, and reporting expectations. Roles and responsibilities
of the FQHCs included providing adequate staff resources to work
with the CCIC staff during implementation and data validation,
committing to implement 1 of 2 predetermined population health
software systems to allow for data aggregation, and ensuring
availability of data.

Phase 2: Building and validating
In Phase 2, the CCIC advisory committee made operational decisions, including selecting specific clinical quality measures to be
reported and approving the data validation process. The final
agreed-on clinical dashboard for the data warehouse included
measures that the advisory council believed were the most critical
to focus on during the first years of the project. The council strove
to include measures that aligned with federal, state, and grant-related reporting standards such as UDS, Meaningful Use, Healthcare Effectiveness Data and Information Set (HEDIS), and National Quality Forum (NQF) (9–12). The CCIC developed a crosswalk to indicate each measure’s overlap in these commonly used,
national standards.
Reporting accurate, consistent data is critical to the integrity of the
project and its usefulness to the FQHCs. Data validation can be
complicated and tedious as a result of varying workflows and documentation practices across health centers. Defining a clear process for initial and ongoing validation was essential. CCIC staff
worked directly with the FQHCs to establish the reliability and
validity of data in their EHR systems and provided training as
needed. Ultimately, FQHCs signed off that the information in the
CCIC data warehouse mirrored the data in the center’s EHR and
encompassed all data from the EHR necessary to accurately report
each metric. The advisory council vetted and agreed on this data
validation process, which was developed by the CCIC.

In collaboration with the EHR vendors and the 2 population health
software vendors, the CCIC provided technical expertise when
needed in the implementation of the population health systems that
health centers purchased. CCIC staff collaborated with the FQHCs
on implementation alignment aspects to ensure standardization of
population health software setup and utilization functionality. Although there is functionality with these software products, the
health centers also contributed significantly to necessary customizations in many cases to better manage population health efforts at
the health center level. The CCIC also provided as-needed technical guidance, such as assisting FQHCs with systems assessments
and discussing data readiness.
As of May 2016, 4 FQHCs were reporting to the data warehouse.
The first dashboard had 29 measures and included specifically
defined numerators and denominators. These data will serve as a
baseline for future quality improvement work. The data warehouse gives FQHCs the capability to access aggregated health center data more frequently than once per year, as required for UDS,
through quarterly dashboard reports provided by the CCIC. Health
centers can also use their population health programs to review individual reports and to evaluate their individual progress at any
time.
Within the first year of reporting, the delivery of preventive services and clinical outcomes varied widely among the 4 contributing FQHCs. The first dashboard report pulled EHR data from the
4 health centers for April 1, 2015, through March 31, 2016. During that time, the percentage of patients with hypertension whose
blood pressure was adequately controlled during the measurement
year ranged from 49.6% to 73.7%. During this same period, the
percentage of patients aged 18 to 75 years with diabetes (type 1 or
type 2) whose most recent HbA1c level during the measurement
year was greater than 9.0% (ie, demonstrating poor blood glucose
control) or whose data were missing ranged from 33.3% to 70.0%.
Additional dashboard results are described in Table 2.
To facilitate effective use of the aggregate data for clinical and
quality improvement, MACHC formed a contributors’ workgroup,
consisting of clinical and quality staff from the contributing health
centers. The contributors’ workgroup meets at least 6 times per
year and focuses on developing and sharing evidence-based and
innovative best practices as well as on prioritizing efforts to improve population health outcomes. As more centers are able to
successfully report data into the CCIC data warehouse, participation in the contributors’ workgroup will grow.
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The difference in FQHCs’ ability to demonstrate success on key
performance indicators suggests there is an opportunity for peerto-peer learning. In June 2016, the contributors’ workgroup identified 3 initial priority focus areas: hypertension control, diabetes
control, and colorectal cancer screening. MACHC plays a facilitation role in the workgroup, encouraging discussion on quality improvement while FQHCs that have demonstrated success in each
priority area lead workgroup discussions on that topic.

Phase 3: Replication and continuous quality
improvement
During Phase 3, MACHC will use the infrastructure to replicate
the process to include more FQHCs in the data warehouse. This final phase will also include continual quality improvement efforts,
using data to inform health systems transformation efforts. Although new challenges to bringing on additional health centers
will occur largely because of the varying EHR and population
health information technology software, MACHC will leverage
lessons learned and standardized processes, such as data validation and dashboard development processes, to ease onboarding for
newly joining health centers.
Initially, only predetermined clinical quality data were included in
the dashboard, with the sole focus being clinical quality improvement. Evaluating clinical metrics in the aggregate and individually, as well as comparing them with state and federal values when
available, will allow the CCIC to continue to pinpoint best clinical
practices and leverage knowledge and expertise from health centers that are performing well in certain areas. The CCIC will also
continue to partner with organizations such as the American Cancer Society and Kaiser Permanente to provide evidence-based protocols and additional training for health centers to support improvement efforts. Although Maryland health centers are performing above the national average in many measures, these combined
efforts will allow for focused continual quality improvement leading to even better health outcomes for some of the most vulnerable populations in the state.
Plans include adding data on social determinants of health and financial information to the clinical measures in the dashboard. Patients of FQHCs often have many comorbidities in addition to social and economic challenges. Managing these barriers alongside
patients is a critical step in improving health outcomes. Including
social barriers and cost-of-care information will allow health centers to better allocate resources for care of patients with these complex issues. Obtaining cost-of-care information will probably require an additional interface with third-party payers, but the data
warehouse may be able to glean this information from the practice
management portion of EHRs, which manage billing and collections.

Challenges
As with most projects, the CCIC learned to adapt, because technology is ever-changing and the health care landscape continues to
evolve. One initial challenge the CCIC faced was managing the
work through 2 population health platforms. To address this challenge, the CCIC staff initially focused on FQHCs using the same
population health platform software to become early adopters. Onboarding additional health centers, using either of the 2 selected
platforms, will continue throughout Phase 3 of the project.
MACHC will also continue to assess new technologies and monitor changes in the health information technology marketplace to
ensure that the data warehouse remains a useful and relevant tool.
Overall, cost was a major challenge for both the health centers and
MACHC. Although MACHC received significant grant funds
from the State of Maryland — made possible by the Centers for
Disease Control and Prevention’s (CDC’s) support to all 50 states
and the District of Columbia via the State Public Health Actions to
Prevent and Control Diabetes, Heart Disease, Obesity and Associated Risk Factors and Promote School Health (State Public Health
Actions) program — these funds were still below the actual costs
of the project. At the local level, the cost of the population health
software products was prohibitive for some health centers. Recently, HRSA announced the availability of information technology grant funds, which many FQHCs chose to use to purchase the
necessary population health software product. MACHC continues
to work to leverage other available resources to continue the
project and ensure its sustainability.

Conclusion
The innovative data warehouse project in Maryland can inform
and transform the quality of health care delivered to the state’s
most vulnerable populations. However, the project is still in its
early stages and has yet to translate this tremendous potential into
real-world improvements. Future research should revisit the data
warehouse efforts to further evaluate its reach and impact. Future
research should focus not only on progress on clinical outcomes
and the delivery of preventive services but also on changes in clinical practice resulting from data sharing, benchmarking, and collaboration around quality improvement.
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Tables
Table 1. Demographic Characteristics and Chronic Disease Status of Patients in Maryland Federally Qualified Health Centersa
Characteristic

Percentage

Patients
Household income <200% of the federal poverty level

91.0

Medicaid/CHIP recipients

49.9

Medicare

9.6

Third party insurance

21.8

Uninsured

18.7

Racial/ethnic minority

67.1

Homeless

5.0

Chronic disease burden
Patients with hypertension

24.9

Patients with blood pressure control (patients with hypertension with blood pressure <140/90 mm Hg)

62.9

Patients with diabetes

11.6

Patients with uncontrolled diabetes (patients with diabetes with HbA1c >9%)

27.9

Abbreviations: CHIP, Children’s Health Insurance Program; HbA1c, hemoglobin A1c.
a
Data obtained from the Health Resources and Services Administration, Maryland Uniform Data System, 2015. A total of 17 health centers served 303,352 patients (2).
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Table 2. Hypertension and Diabetes Screening and Control Measures From 4 Federally Qualified Health Centers (FQHCs) in Maryland, 2015–2016
Aggregate Percentage of
Patients in Contributing
FQHCs

Measure
Hypertension
Blood pressure screening: percentage of patients aged 18 years or older who are screened for high blood pressure (Physician
Quality Reporting System measure 317).

82.2

Blood pressure control: percentage of patients aged 18–85 years who had a diagnosis of hypertension and whose blood pressure
was adequately controlled during the measurement year (National Quality Forum measure 18).

62.6

Diabetes
Diabetic eye examination: the percentage of patients aged 18–75 years with diabetes (type 1 or type 2) who had a retinal or
dilated eye exam or a negative retinal exam (no evidence of retinopathy) by an eye care professional (National Quality Forum
measure 55).

7.0

Diabetic foot examination: the percentage of patients aged 18–75 years with diabetes (type 1 or type 2) who received a foot
examination (visual inspection and sensory examination with monofilament and a pulse exam) during the measurement year
(National Quality Forum measure 56).

45.9

Diabetic A1c testing: the percentage of patients aged 18–75 years with diabetes (type 1 or type 2) who received an HbA1c test
during the measurement year (National Quality Forum measure 57).

68.4

HbA1c poor control: The percentage of patients aged 18–75 years with diabetes (type 1 or type 2) whose most recent HbA1c level
during the measurement year was greater than 9.0% (poor control) or was missing a result, or if an HbA1c test was not done
during the measurement year (National Quality Forum Measure 59).

49.2

Abbreviation: HbA1c, hemoglobin A1c.

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/2016/16_0445.htm • Centers for Disease Control and Prevention

7

PREVENTING CHRONIC DISEASE
PUBLIC

HEALTH

RESEARCH,

PRACTICE,

Volume 14, E54

AND

POLICY
JULY 2017

SPECIAL TOPIC

Pharmacist-Driven Strategies for
Hypertension Management in Los Angeles:
A Community and Stakeholder Needs
Assessment, 2014–2015
Noel C. Barragan, MPH1,2; Amelia R. DeFosset, MPH1;
Jennifer Torres, MSSW, MPH, PhD1; Tony Kuo, MD, MSHS1,3,4
Suggested citation for this article: Barragan NC, DeFosset AR,
Torres J, Kuo T. Pharmacist-Driven Strategies for Hypertension
Management in Los Angeles: A Community and Stakeholder
Needs Assessment, 2014–2015. Prev Chronic Dis 2017;
14:160423. DOI: https://doi.org/10.5888/pcd14.160423.
PEER REVIEWED

Abstract
In 2014, the Los Angeles County Department of Public Health received federal funding to improve the prevention and control of
hypertension in the population through team-based health care delivery models, such as pharmacist-led medication therapy management. To inform this work, the department conducted a 3-part
needs assessment consisting of 1) a targeted context scan of regional policies and efforts, 2) a key stakeholder survey, and 3) a
public opinion internet-panel survey of Los Angeles residents.
Results suggest that political will and professional readiness exists for expansion of pharmacist-led medication management
strategies in Los Angeles. However, several infrastructure and
economic barriers, such as a lack of sufficient payment or reimbursement mechanisms for these services, impede progress. The
department is using assessment results to address barriers and
shape efforts in scaling up pharmacist-led programming in Los
Angeles.

Background
Approximately 75 million Americans aged 18 years or older have
hypertension, about half of whom have their hypertension under
control (1). The Healthy People 2020 goal is to increase the proportion of adults with hypertension whose blood pressure is under
control to 61.2% by 2020 (2). As part of its comprehensive efforts

to improve hypertension management across the country, the Centers for Disease Control and Prevention (CDC) launched the 1422
State and Local Public Health Actions to Prevention Obesity, Diabetes, and Heart Disease and Stroke initiative (the 1422 initiative)
(3). The initiative comprises 15 strategies, 2 of which focus on the
use of team-based care models for hypertension prevention and
control: 1) increase engagement of nonphysician team members in
hypertension management, and 2) increase engagement of pharmacists in providing medication therapy management (MTM) for
adults with high blood pressure. Pharmacist-led MTM is a distinct
service or group of services that optimize therapeutic outcomes for
individual patients (4). It is an example of a health care model
built on team-based care principles that are effective in chronic
disease management (5–7). Based on strong evidence that blood
pressure control improves when a pharmacist is included in teambased care and the potential of MTM in supporting other chronic
disease conditions, the 1422 initiative incorporated strategies designed to help scale up and spread these pharmacist-led interventions and related team-based care approaches in the United States
(3,8). In 2014, the Los Angeles County Department of Public
Health (DPH) became one of 4 large city jurisdictions funded by
CDC to administer the 1422 initiative.
To inform programs to address the strategies outlined above, DPH
conducted a 3-part community and stakeholder needs assessment,
focusing on ways to scale up MTM and comprehensive medication management (CMM) — an advanced, evidence-based patientcentered MTM model — in both community and clinical settings.
This article presents findings from the assessment and describes
key needs and assets that can help steer efforts to improve hypertension prevention and control in Los Angeles and other jurisdictions.
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Community and Stakeholder Needs
Assessment
Guided by the ecological approach, DPH collected information at
the policy, organizational/community, and individual level (9).
The needs assessment was implemented in fall 2015. It comprised
1) a context scan of existing regional policies and efforts, 2) a key
stakeholder survey, and 3) a public opinion internet-panel survey
of Los Angeles residents.

Part I: Context scan of existing regional polices and
efforts
To understand the political and contextual landscape in which the
strategies of the 1422 initiative would be implemented, the DPH
team conducted a purposeful context scan of 1) state laws on licensed pharmacists’ scope of practice and 2) public health and
community-based programs aimed at promoting pharmacist-led
MTM/CMM. We identified policies, programs, and initiatives as a
result of conversations with subject matter experts.

State laws on licensed pharmacists’ scope of practice
Pharmacy practice in California made a critical shift in 2013 with
the passing of Senate Bill 493 (10). The bill declared pharmacists
to be “health care providers” who can bill for services, allowed
pharmacists to independently initiate and administer certain medications and immunizations per state protocols, and authorized an
advanced practice pharmacist (APP) board recognition program.
Once fully established, the APP program will allow certified APPs
to perform patient assessments, refer patients to other health care
providers, and coordinate with patients’ physicians to participate
in the evaluation and management of disease. At present, pharmacists in California are allowed to perform many of these tasks
under collaborative practice agreements made with individual
physicians and health care providers (11). However, the APP program will give them these rights without requiring collaborative
practice agreements, ultimately allowing pharmacists greater flexibility in providing MTM/CMM services. Although Senate Bill
493 is an important step forward for the pharmacist community,
the infrastructure and mechanisms needed to carry out such programs are mostly undeveloped; for example, efforts to develop
and adopt the protocols needed to enact Senate Bill 493 continue
nearly 3 years after the bill was signed into law (12).

Public health and community-based programs
Many agencies in California have begun to test or scale up MTM/
CMM approaches. The California Department of Public Health released a report in 2015 describing some of these efforts (13). The
report discussed the unique education, training, and credentialing
needs of pharmacists and offered evidence of the favorable impact

of CMM on patient outcomes. The report highlighted several pilot
projects, including a project in the Los Angeles area that provided
CMM services to high-risk patients in one of the country’s largest
federally qualified health centers.
Other community-based efforts targeting low-income neighborhoods in Los Angeles have incorporated similar MTM/CMM
strategies, including the LA Barbershop project in which African
American men (aged 35–79 y) were screened and referred for hypertension management during their usual barbershop visits (R.
Victor, A. Reid, R. Elashoff, unpublished data, 2015). Finally,
MTM/CMM approaches have been promoted by nonprofit organizations such as the American Heart Association, which recently
established the Western States Affiliate Blood Pressure Task Force
to help states improve management of high blood pressure in vulnerable populations. One of the principal goals of the task force is
to study the potential impact of MTM/CMM on health care and
medical practices in health systems in in California (14).

Part II: Key stakeholder survey
In October 2015, DPH collaborated with the University of Southern California School of Pharmacy and its partners to host the first
annual pharmacist leadership symposium on opportunities to align
advanced community pharmacy practice with unmet healthcare
needs. The event brought together representatives from retail chain
pharmacies, independent community pharmacies, academia, professional organizations, nonprofit organizations, insurance companies and other payers, and local health departments. Presentations and discussions at the symposium centered on opportunities
for pharmacists to meet the chronic disease needs of communities
and strategies to effectively scale up advanced pharmacy practices
such as MTM/CMM in Los Angeles.
After the symposium, all 56 attendees were asked to complete a
17-item paper questionnaire developed by DPH staff; the items
were informed by a literature review. The questionnaire included
both closed- and open-ended questions and took approximately 10
minutes to complete (Box 1). Questions captured data on participant perspectives on priority actions needed to scale up pharmacist-led patient care activities, organizational readiness for implementing such systems or models of practice, and barriers to delivering MTM/CMM services. Collected data were managed and
tallied by using Microsoft Excel software (Microsoft Corporation).
This program improvement project was considered an exempt
activity by the Los Angeles County DPH institutional review
board.
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Box 1. Selected Questions From Key Stakeholder Survey, Administered to
Attendees of the Symposium on Opportunities to Align Advanced
Community Pharmacy Practice with Unmet Healthcare Needs, University of
Southern California, October 2015

Q7. Of these options, which do you consider to be the 3 most important actions to consider regarding pharmacists’ patient care services in California?
• Increase health care provider awareness of and receptivity to pharmacists’ patient care services
• Increase patient awareness of and receptivity to pharmacists’ patient
care services
• Improve reimbursement procedures or options among private insurers
for pharmacists’ patient care services
• Advance federal policy at Centers for Medicare & Medicaid Services to
expand coverage of pharmacists’ patient care services
• Build support among health care institutions by highlighting the business case for pharmacists’ patient care services
• Standardize and increase access to training of pharmacists for advanced patient care practices
• Scale the use of collaborative practice agreements to expand pharmacists’ patient care services in the community
Q11. Please indicate the extent to which your organization has implemented the following systems or practices: [Response options: fully in place,
partially in place, under development, not in place, don’t know].
Q12. If not already in place, how feasible would it be to implement or scale
these systems or practices within your organization? [Response options:
very feasible, somewhat feasible, somewhat not feasible, not at all feasible]
Q13. Even if not currently in place, how important are each of these systems or practices to improve patient outcomes related to medication and
chronic disease management? [Response options: very important, somewhat important, somewhat not important, not important at all]
Q14. What, if any, barriers or challenges exist to implementing or scaling
any of the above practices within your organization? Please explain.
[Systems or practices referenced in questions 11–14]
• Mechanisms to perform or obtain necessary assessments of a patient’s
health status (eg, in-person assessments in private or semi-private settings)
• Comprehensive medication therapy reviews (MTRs) to identify, resolve,
and prevent medication-related problems, including adverse drug events
• Systems to provide patients with personal medication records (PMRs)
that catalog prescription and nonprescription medications, herbal
products, and other dietary supplements to assist in medication therapy
self-management
• Verbal education and training designed to enhance patient understanding and track progress of self-management
• Mechanisms to provide information, support services, and other re-

sources designed to enhance patient adherence to therapeutic regimens
• Systems to monitor and evaluate the patient’s response to therapy, including safety and effectiveness
• Consulting services and interventions to address medication-related
problems, including referral to a physician or other health care professional when necessary
• Systems to document care delivered and communicate essential information to the patient’s other primary care providers
• Coordination and integration of MTM [medication therapy management]
services within the broader health care management services being
provided to the patient

Of 56 attendees, 26 (46%) completed the survey; not all respondents answered all questions. Thirteen survey respondents reported
their level of experience as at least 11 years or more, and 11 respondents self-identified as a pharmacist or as a member of pharmacy leadership in California. Respondents rated the following as
top priority actions for scaling up pharmacist-led patient care services: 1) improve reimbursement procedures or options among
private insurers, 2) advance federal policy at the Centers for Medicare & Medicaid Services to expand coverage of pharmacists’ services, and 3) increase health care provider awareness of and receptivity to pharmacists’ services. Professional practices and patient care system elements (eg, systems to communicate with
primary care providers, patient education to support self-management, mechanisms to obtain patient health information) were consistently rated as important (Table 1). However, participants were
not as optimistic about the current level of implementation in practice or the feasibility of implementing these models of practice.
Respondents identified many barriers associated with the scale-up
and spread of pharmacist-led patient care services: 7 respondents
indicated reimbursement and funding challenges; 6 respondents
indicated health care provider challenges (ie, need for increased
physician/provider awareness, support, and coordination); and 5
respondents indicated limited electronic record capabilities (eg,
need for electronic medical record systems that readily allow for
pharmacist–provider communications).

Part III: Public opinion internet-panel survey
Survey methods
In December 2015, DPH commissioned Global Strategy Group to
conduct a clinical services internet-panel survey of adult residents
of Los Angeles. DPH developed the survey questions with support from Global Strategy Group, drawing from nationally validated surveys and internally developed instruments. Data were collected during 2 weeks and included data on demographics, health
behaviors and attitudes, opinions of health care providers (eg,
pharmacists), and personal health status. The survey was admin-
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istered in English and Spanish to adults (aged ≥18 y) who resided
in Los Angeles. Participants were recruited from existing participant panels established by reputable panel providers via email,
social media, and mobile telephone applications. Incentives were
provided after survey completion based on a structured incentive
schedule established by the panel provider; rewards were determined based on the length of the survey and could be redeemed for
miles, gift cards, or other items. All collected data were weighted
to account for differential sampling rates, differential nonresponse,
and other variables (marital status, education, income, and other
demographic distributions of Los Angeles County). Data for
demographic weights were based on the 2013 American Community Survey (15) and the 2011 Los Angeles County Health Survey (16).

Of 33,766 people initially invited to participate in the internet-panel survey, 1,751 clicked on the survey link. Among those who
clicked on the link, 737 people were excluded because 1) they did
not meet survey criteria or quotas established by Global Strategy
Group to ensure accurate representation of the Los Angeles population (n = 460), 2) they did not complete the survey (n = 175), or
3) they were invalidated because of speeding (when respondents
answer questions so quickly that they probably are not thoughtfully answering the questions) or straight lining (when respondents choose the same response for every question and are probably not thoughtfully answering the questions) (n = 102). Our analytic sample consisted of 1,014 participants. Approximately 10%
of the data were missing; only those with complete data (n = 968)
were included in the model analysis.

For the pharmacist-led MTM component of the survey, participants were asked 2 questions and provided with the following
definition of pharmacist-led MTM: “Medication therapy management (MTM) is a medical service provided to patients by pharmacists to optimize drug and improve therapeutic outcomes. MTM
includes a broad range of professional activities, including but not
limited to performing patient assessment and/or a comprehensive
medication review, formulating a medication treatment plan, monitoring efficacy and safety of medication therapy, enhancing medication adherence through patient empowerment and education,
and documenting and communicating MTM services to prescribers in order to maintain comprehensive patient care.” The 2
questions were 1) “To your knowledge, do you have access to
MTM [medication therapy management] at the place where you
usually go or last went for health care?” and 2) “If MTM were
available where you currently go for health care, how interested
would you be in receiving this service when you need to take
medicine? If you have used MTM please check that box.” All
study materials were reviewed and approved by the DPH institutional review board before field implementation.

Most participants were aged 25 to 64 (71.2%), were Hispanic
(42.8%) or white (30.4%), and reported being in excellent or very
good health (55.9%) (Table 2). Approximately one-third (34.8%)
reported having at least 2 chronic conditions. Approximately 9%
reported having access to MTM services where they usually go for
care, and 41.3% expressed interest in using or having used MTM
services, regardless of what was currently available. Among participants who expressed interest in using MTM, 51.2% were women, 54.0% reported excellent to very good health, and 85.5%
said they were generally comfortable speaking to a pharmacist.

Data analysis and survey results
We generated descriptive statistics to describe participant demographics and understand the response profiles of those who were
aware of having access to MTM services and would be interested
in receiving MTM services. To further explore participant interest
in receiving MTM services (dependent variable), we performed
binary logistic regression. Model covariates, which were entered at
the same time in the final model, included demographic characteristics (ie, age, sex, race/ethnicity, education, relationship status, insurance status), health indicators (ie, number of chronic conditions ever diagnosed, self-reported health status), knowledge of
having access to MTM, and level of comfort discussing health issues with pharmacists. All data analyses were conducted by using
StataSE version 14.0 (StataCorp LP).

The binary logistic model indicated that older age (≥65 y) predicted interest in MTM (P = .02). The model also indicated that
those who were aware of having access to MTM services were
less likely than those who had no knowledge to express interest in
receiving MTM services (P < .001). Additionally, compared with
those who felt comfortable talking to pharmacists about their
health, those who were not comfortable speaking with their pharmacists were more likely to be interested in receiving MTM services (P < .001). Although somewhat unexpected, these results
align with research on the challenges of developing client interest
in MTM services and the complexities of patient decision making
(17,18). Factors that inform patients’ decision making are complex, and the process is often influenced not only by the perceived
value of an intervention but also by the level of perceived harm
from their condition (19,20). Although more research is needed on
patients’ level of comfort in talking to pharmacists, patients who
are not comfortable talking to an individual pharmacist may perceive the team-oriented MTM as a desirable alternative.

Discussion
Our needs assessment suggests challenges and opportunities for
scaling up pharmacist-led MTM/CMM interventions. First, legislation (ie, Senate Bill 493) supports advancing MTM/CMM prac-
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tice. However, infrastructure for expanding the practice is lacking.
Second, many in the pharmacist community are ready to take action to scale up and spread MTM/CMM, but the lack of mechanisms for reimbursement of more advanced pharmacist practices is
a key barrier to expansion. Third, although many people report
feeling comfortable discussing health issues with their pharmacist,
this comfort level does not necessarily translate into interest in
MTM services. Our assessment also led to the creation of a synthesized list of needs and assets (Box 2). This information could
be useful for informing the scale-up and spread of MTM/CMM
programming in Los Angeles and elsewhere in the United States.
Box 2. Synthesis of Needs and Assets Associated With the Scale-Up and
Spread of Medication Therapy Management and Comprehensive
Medication Management Programming in Los Angelesa

Needs
Interoperable electronic medical record systems that facilitate pharmacist
and provider communication (ie, capability to share information across different software platforms).
Clinic workflows that facilitate integration of pharmacists into primary care
settings.
Payment and reimbursement reform for pharmacists, particularly in the
community setting.
Increased health care provider awareness of and receptivity to pharmacists’ patient care services (eg, calm fears among health care providers of losing patients to other providers).
Increased leadership or champions at all levels of practice advocating for
integration of pharmacists within team-based care models.
Increased patient awareness and receptivity to the broadened scope of
work of pharmacists in the health care team.
Assets
Pharmacists represent a highly skilled workforce that is currently underutilized and is ready and willing to expand their contributions to the health
care team.
Federal and state support for integrating pharmacists into health care
teams (ie, Patient Protection and Affordable Care Act, Senate Bill 493 in
California).
Emerging evidence of the positive impact of increasing the role of pharmacists on the health care team and resultant best practices from pilot
projects in diverse populations.
Overall public familiarity with pharmacists and comfort working with them.
With a growing demand for primary care services, there is increased opportunity to demonstrate the potential value in incorporating pharmacists
more broadly into team care models.

Designation of pharmacists as health care providers in California, allowing
for increased opportunities to establish reimbursement mechanisms for
an expanded scope of work.
a
Data sources: Butler et al (13), Los Angeles County Department of Public
Health.

Although this community and stakeholder needs assessment
provides insights into readiness to scale up MTM/CMM strategies
in Los Angeles, it has limitations. First, the context scan of MTM/
CMM efforts in Los Angeles and across California was not exhaustive; it was purposefully focused on legislative and programmatic strategies. Second, results from the leadership symposium
survey offered only a snapshot of pharmacist and public health
leadership opinions and did not capture data on the viewpoints of
other health care professionals (eg, physicians, nurses). Other
viewpoints may be important, because key processes in the health
care system are not under the purview of pharmacy or public
health communities. Third, the sample size was small and represented a group of providers who self-selected to attend a meeting
promoting the use of MTM/CMM, potentially biasing the results
of the survey. Finally, the internet-panel survey posed challenges
to precise interpretation of public support for MTM services. Survey limitations include the following: 1) the recruitment mechanism used by internet-panel surveys lends itself to a high nonresponse rate, which could have limited the survey’s validity; 2) although most Los Angeles residents speak mostly English or Spanish at home, participant views may differ and not reflect the views
of other populations; 3) because the survey was internet based,
people who have a limited understanding of MTM/CMM programming and its definition may have been underrepresented; 4)
questions assessing interest in MTM did not provide qualifying information such as cost or scope of MTM; and 5) the quantitative
nature of the survey did not allow for exploration of participant
reasoning for their interest or lack thereof.
Public health and other health professions can capitalize on the opportunities identified in our needs assessment to better coordinate
care for hypertension management in the community. Lessons
learned from the effort in Los Angeles can inform other jurisdictions interested in strengthening its infrastructure for MTM/CMM
programs.
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Tables
Table 1. Responses to a Questionnaire on Implementation of Current Pharmacy Practices, Feasibility of Implementing Future Actions, and Perceived Importance to
Patient Outcomes, Pharmacy Leadership Symposium, Los Angeles County, 2015a

Pharmacy Practice

Answered “Fully” or “Partially”
Implemented (%)

Answered “Very” or
“Somewhat” Feasible to
Implement (%)

Answered “Very” or “Somewhat” Important
in Improving Patient Outcomes (%)

Mechanisms to perform or obtain
assessments of patient's health status (eg,
in-person assessments in private or semiprivate settings)

10 of 21 (47.6)

12 of 15 (80.0)

19 of 19 (100.0)

Comprehensive medication therapy
reviews to identify, resolve, and prevent
medication-related problems, including
adverse drug events

13 of 21 (61.9)

13 of 16 (81.3)

19 of 19 (100.0)

Systems to provide patients with personal
medication records that catalog
prescription and nonprescription
medications, herbal products, and other
dietary supplements to assist in
medication therapy self-management

11 of 21 (52.4)

13 of 16 (81.3)

19 of 19 (100.0)

Verbal education and training designed to
enhance patient understanding and track
progress in self-management

10 of 20 (50.0)

15 of 17 (88.2)

19 of 19 (100.0)

Mechanisms to provide information,
support services, and other resources
designed to enhance patient adherence to
therapeutic regimens

11 of 21 (52.4)

14 of 16 (87.5)

19 of 19 (100.0)

Systems to monitor and evaluate the
patient’s response to therapy, including
safety and effectiveness

11 of 20 (55.0)

16 of 16 (100.0)

19 of 19 (100.0)

Consulting services and interventions to
address medication-related problems,
including referral to a physician or other
health care professional when necessary

13 of 21 (61.9)

13 of 15 (86.7)

19 of 19 (100.0)

Systems to document care delivered and
communicate essential information to the
patient’s primary care providers

12 of 21 (57.1)

12 of 15 (80.0)

19 of 19 (100.0)

Coordination and integration of medication
therapy management services within the
broader health care management services
being provided to the patient

12 of 21 (57.1)

14 of 16 (87.5)

19 of 19 (100.0)

a

Twenty-six of 56 symposium attendees completed the 17-item survey. Not all respondents answered all questions; denominators indicate the number of participants who answered the question.
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Table 2. Participant Demographics, Access to MTM, and Interest in Receiving MTM Services: Results of a Los Angeles County Internet-Panel Survey, 2015
Characteristics

No. (Weighted Proportiona) (n = 1,014)

Age, y
18–24

107 (14.2)

25–44

407 (39.2)

45–64

334 (32.0)

≥65

166 (14.6)

Sex
Male

454 (48.7)

Female

560 (51.3)

Race/ethnicity
White

417 (30.4)

Hispanic

317 (42.8)

African American

69 (8.4)

Asian

184 (16.2)

Other

27 (2.3)

Marital status
Married
Not married, but living with partner

429 (45.9)
91 (7.2)

Single

359 (35.3)

Divorced/separated/widowed

128 (11.0)

Prefer not to say

7 (0.6)

Insurance status
Employer provided

480 (45.4)

Self-purchased

127 (11.3)

Medicare

182 (17.8)

Medicaid

139 (15.5)

Military
Other/don’t know

7 (0.5)
79 (9.6)

Education
High school diploma or less

183 (30.5)

Some college or technical school

227 (25.1)

Associate’s degree

75 (8.5)

Bachelor’s degree

324 (21.9)

Abbreviation: MTM, medication therapy management.
a
All collected data were weighted to account for differential sampling rates, differential nonresponse, and other variables (marital status, education, income, and
other demographic distributions of Los Angeles County). Data for demographic weights were based on the 2013 American Community Survey (15) and the 2011
Los Angeles County Health Survey (16).
b
Survey participants were provided with the following definition of pharmacist-led MTM: “Medication therapy management (MTM) is a medical service provided to
patients by pharmacists to optimize drug and improve therapeutic outcomes. MTM includes a broad range of professional activities, including but not limited to performing patient assessment and/or a comprehensive medication review, formulating a medication treatment plan, monitoring efficacy and safety of medication
therapy, enhancing medication adherence through patient empowerment and education, and documenting and communicating MTM services to prescribers to
maintain comprehensive patient care.”
(continued on next page)
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(continued)
Table 2. Participant Demographics, Access to MTM, and Interest in Receiving MTM Services: Results of a Los Angeles County Internet-Panel Survey, 2015
Characteristics

No. (Weighted Proportiona) (n = 1,014)

Graduate degree
Prefer not to answer

198 (13.3)
7 (0.7)

Self-reported health status
Excellent/very good

587 (55.9)

Good/fair

413 (42.4)

Poor

14 (1.6)

No. of chronic conditions ever diagnosed
0 or 1

649 (65.2)

2 or 3

247 (23.0)

≥4

118 (11.8)

Comfort speaking to pharmacist
Extremely comfortable

119 (13.6)

Very comfortable

259 (24.2)

Somewhat comfortable

404 (38.6)

Not very comfortable

146 (14.6)

Not at all comfortable

86 (9.1)

Do you have access to MTM at the place where you usually go or last went for care?b
Yes

76 (9.1)

No

267 (25.3)

Don’t know/not sure

671 (65.6)

If MTM were available, how interested in receiving the service when you need to take medication?b
Very interested

77 (8.1)

Somewhat interested

317 (31.0)

Not very interested

308 (28.5)

Not interested at all

292 (30.2)

Have used MTM

20 (2.2)

Abbreviation: MTM, medication therapy management.
a
All collected data were weighted to account for differential sampling rates, differential nonresponse, and other variables (marital status, education, income, and
other demographic distributions of Los Angeles County). Data for demographic weights were based on the 2013 American Community Survey (15) and the 2011
Los Angeles County Health Survey (16).
b
Survey participants were provided with the following definition of pharmacist-led MTM: “Medication therapy management (MTM) is a medical service provided to
patients by pharmacists to optimize drug and improve therapeutic outcomes. MTM includes a broad range of professional activities, including but not limited to performing patient assessment and/or a comprehensive medication review, formulating a medication treatment plan, monitoring efficacy and safety of medication
therapy, enhancing medication adherence through patient empowerment and education, and documenting and communicating MTM services to prescribers to
maintain comprehensive patient care.”
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Abstract

Results
We worked with LACDPH and key informants to develop a 3pronged framework of core activities to implement NDPP: expanding outreach and education, improving health care referral
systems and protocols, and increasing access to and insurance coverage for NDPP. The framework will use a diverse partner network to advance these strategies.

Conclusion

Introduction
Preventing type 2 diabetes is a public health priority in the United
States. An estimated 86 million Americans aged 20 years or older
have prediabetes, 90% of whom are unaware they have it. The National Diabetes Prevention Program (NDPP) has the potential to
reduce the incidence of type 2 diabetes; however, little is known
about the best way to institutionalize such a program in a jurisdiction with a racially/ethnically diverse population. The objective of
this study was to develop a practice-grounded framework for implementing the NDPP in Los Angeles County.

Methods
In 2015, the Los Angeles County Department of Public Health
(LACDPH) partnered with Ad Lucem Consulting to conduct a 3stage formative assessment that consisted of 1) in-depth interviews with key informants representing community-based organizations to learn about their experiences implementing the NDPP
and similar lifestyle-change programs and 2) 2 strategic planning
sessions to obtain input and feedback from the Los Angeles
County Diabetes Prevention Coalition. LACDPH identified core
activities to increase identification of people with type 2 diabetes
and referral and enrollment of eligible populations in the NDPP.

The framework has the potential to identify people with prediabetes and to expand NDPP among priority populations in Los
Angeles County and other large jurisdictions by using a diverse
partner network

Introduction
Preventing type 2 diabetes is a public health priority in the United
States (1). Prediabetes occurs when a person’s blood glucose level
is higher than normal (fasting blood glucose level of 100–125 mg/
dL [5.6 to 7.0 mmol/L]), putting the person at increased risk for
heart disease, stroke, and developing type 2 diabetes (2,3). An estimated 86 million Americans aged 20 years or older have prediabetes, and 90% of those do not know they have it (3). In 2012, diabetes and prediabetes were estimated to cost $245 billion nationally and $32.3 billion in California, through direct medical spending and lost productivity (4).
Prediabetes can be reversed through lifestyle modifications (3,4).
For example, the National Diabetes Prevention Program (NDPP),
an intensive lifestyle-change program focused on improving diet
and physical activity, can delay the onset of diabetes among those
at risk (5,6). In response, the Centers for Disease Control and Prevention (CDC) made significant investments in state and local efforts to translate NDPP into community settings and to grow the
program in the Los Angeles County (7). In 2014, the Los Angeles
County Department of Public Health (LACDPH) was selected as a
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large-city participant in CDC’s cooperative agreement 1422, State
and Local Public Health Actions to Prevent Obesity, Diabetes, and
Heart Disease and Stroke. In Los Angeles this program is called
the Chronic Disease Prevention Strategy. One of the program’s
primary aims is to expand access to and participation in NDPP in
Los Angeles. To advance this goal, LACDPH partnered with the
YMCA of Metropolitan Los Angeles to co-lead the Los Angeles
County Diabetes Prevention Coalition (LACDPC), which was established in 2012 to help the YMCA and others expand enrollment in the NDPP.
Although LACDPC could serve as a powerful vehicle in Los
Angeles to implement NDPP, the actions the coalition should take
to institutionalize the program across this large, racially/ethnically
diverse jurisdiction were unclear. In particular, little is known
about the best ways to implement such a program among highrisk, high-burden priority populations (ie, those who have prediabetes or uncontrolled high blood pressure, those who live in lowincome communities, and those in racial/ethnic minority populations who experience disparities in access to and quality of care)
(7). To develop a practice-grounded framework for the Los
Angeles County NDPP, we conducted a 3-stage formative assessment. This assessment sought to answer the following questions:
1) what core activities are needed to identify, refer, and enroll eligible participants in the NDPP, including establishing payment options to offset costs?, and 2) what key partners are needed to advance this work?

Methods
In summer 2015, LACDPH partnered with Ad Lucem Consulting
(ALC) to conduct a 3-phase formative assessment to inform objectives for the Chronic Disease Prevention Strategy, including
identifying a strategic plan for the LACDPC. The assessment
team, which included staff members from LACDPH and ALC,
used an outcomes-focused approach (8), first defining the desired
goal — increasing identification, referral, and enrollment of eligible populations into the NDPP — and then working backward to
identify key activities and partners. In phase 1, ALC conducted indepth interviews with key informants to learn about their experiences implementing NDPP and similar lifestyle-change programs.
In phase 2, ALC and LACDPH presented results from these interviews to LACDPC for input and feedback. In phase 3, LACDPH
synthesized results from the interviews and coalition dialogues into a practice-based framework. The project was reviewed and considered exempt by the LACDPH internal review board.

Phase 1: Qualitative key informant interviews
Eligible participants were recruited through a multistage sampling
process that combined snowball and maximum variation techniques (9). The goal was to identify leaders in prevention and
management in the United States working in various roles (ie,
practitioners, policy makers, researchers, and funders) and organizations (eg, health care agencies, health plans, health departments,
community-based organizations [CBOs]). First, LACDPH, along
with contacts at the American Diabetes Association, American Association of Diabetes Educators, and CDC, provided ALC with a
list of potential participants who were individuals or organizations
that had field experience implementing the NDPP or other chronic disease prevention or management programs, or who had conducted NDPP-focused research and evaluation. An initial round of
interviews was carried out with those listed: 1) organizations that
were CDC-recognized NDPP providers (if applicable), and 2) individuals or organizations that had experience serving priority
populations. Interviewees in the initial round were then asked to
identify other individuals or organizations meeting the inclusion
criteria. Recruitment continued until the sample included a balance of participants in terms of roles and organizational types.
ALC recruited all potential interviewees through email, with follow-up telephone calls, as needed.
Of the 45 experts identified, 33 consented to participate. ALC conducted interviews with representatives from health departments
and government agencies (9 respondents), health care providers
and health plans (9 respondents), nonprofit and CBOs (8 respondents), academic institutions (4 respondents), and funders (3 respondents). Most participants were from Los Angeles (18 respondents), and the others (15 respondents) were from large metropolitan cities (populations of 8 million or more) or large states (populations of more than 19 million).
Four trained ALC interviewers conducted all interviews by telephone in August and September 2015. The interview guide included 7 primary open-ended questions and associated probes focused on understanding 1) how to increase referrals to NDPP, 2)
how to increase enrollment in NDPP, 3) models for NDPP delivery, 4) barriers to implementing NDPP, 5) models for reimbursement and coverage of NDPP, 6) expanding the pool of NDPP providers, and 7) the role of health departments in implementing
NDPP. Each interview was conducted by one interviewer and lasted approximately one hour, during which time the interviewer
typed notes (transcripts) to record responses verbatim. The transcripts were then uploaded into Atlas.ti (Scientific Software Development, GmbH) for qualitative analysis. First, 2 interviewers
developed a list of thematic codes based on the interview questions. Second, the 4 interviewers independently coded transcripts
in batches, meeting 4 times as a full group to reconcile coding, re-
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fine the coding scheme, and group codes into themes in 4 predefined areas relevant to developing a strategic plan for LACDPC
1): ways to increase demand for the NDPP among patients and
providers, 2), ways to engage the health care system, 3) ways to
increase the supply and capacity of NDPP providers, and 4) ways
to conduct NDPP implementation research and evaluation.

Phase 2: Input from the Los Angeles County
Diabetes Prevention Coalition

Results
Key informant interviews generated themes in phase 1, and the coalition generated additional input in phase 2 (Table). The framework developed in phase 3 consists of 3 domains 1): expanding
outreach and education, 2) improving health care referral systems
and protocols, and 3) increasing access to and insurance coverage
for NDPP. The framework relies on a diverse partner network for
advancing these strategies (Figure).

ALC and LACDPH presented the themes developed from the interviews during phase 1 to LACDPC during 2 in-person strategic
planning sessions in December 2015 and February 2016. Sixteen
coalition members, representing 11 institutions, participated. The
sessions, which lasted approximately 3 hours each, focused on
systematically generating input on key activities that were most
important and relevant to advancing diabetes prevention in Los
Angeles. We solicited reactions from coalition members with
questions such as, Is this activity important?, What partners are
needed to implement these activities?, What else could complement these activities?, and How can these activities be applied to
diabetes prevention work locally in Los Angeles?. During each
session, one trained note taker recorded participants’ discussion.
ALC and LACDPH staff members then met to review and summarize the notes, which were then shared via email with the full
coalition for final input and confirmation.

Phase 3: Framework development
Two LACDPH team members conducted a holistic analysis of the
data generated during phases 1 and 2 and synthesized these into a
framework that identified the core activities needed to increase
identification, referral, and enrollment of eligible populations into
the NDPP in Los Angeles. The 2 team members were guided by,
but not bound to, analyses conducted by ALC in phase 1 to identify the themes that were presented to the coalition. LACDPH staff
compiled interview transcripts and notes from coalition sessions
into a master document. Two team members reviewed this document independently, working inductively to assign descriptive
codes to segments of text (10,11). After independent review, the 2
team members met to discuss codes, reconcile differences in interpretation, and develop a core set of activities. The team prioritized
activities that were identified by both multiple interview participants and members of LACDPC. The team grouped the activities into overarching domains and developed a visual representation to show how they relate to one another and the desired outcomes.

Figure. Framework for implementing the National Diabetes Prevention
Program (NDPP) in Los Angeles County.

Expand outreach and education. The first domain emphasizes the
importance of providing education and training to the public and
community-based partners and health care providers to increase
knowledge and awareness of prediabetes and of the NDPP.
LACDPH identified 3 activities to expand outreach and education.
First, to help increase knowledge among the general public, public education campaigns such as the Ad Council’s Diabetes Prevention Campaign (www.adcouncil.org/Our-Campaigns/Health/
Type-2-Diabetes-Prevention) are needed to emphasize the importance of preventing diabetes and the value of lifestyle-change programs. Participants recommended creating and disseminating a national message that includes an appropriate local-level focus to
help empower those most affected by prediabetes to talk to their
health care providers (ie, helping to increase demand for the
NDPP). Second, participants recommended developing educational resources targeting community partners and health care providers (ie, physicians, community health workers, promotoras,
health navigators, and large employers). Participants emphasized
the importance of training community-based partners and health
care providers on the content and scope of NDPP, on tools to
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screen people for prediabetes, and on integrating screening and referral tools into practice. Existing training resources, such as the
American Medical Association–CDC Prevent Diabetes STAT
toolkit (https://preventdiabetesstat.org/toolkit.html), were identified as important tools for increasing knowledge and enhancing
the referral process. Third, participants recommended creating an
NDPP resource inventory (ie, informational resource lists and
databases) as a complementary activity to increase knowledge and
awareness of programs, including where, when, and in what languages classes are offered.
Improve health care referral systems and protocols. The second
domain emphasizes the need to create referral systems and protocols for health care providers to refer and identify at-risk patients
to NDPP. LACDPH identified 3 activities to improve health care
referral systems and protocols. First, participants recommended
enhancing the existing electronic medical record (EMR) system to
identify patients with prediabetes and refer those eligible to local
health care providers participating in NDPP. Participants recommended developing mechanisms to conduct regular queries of
EMRs to identify patients at risk for prediabetes and link them to
NDPP providers through an automatic referral process. CBOs
could use similar electronic processes to screen people for diabetes risk and refer those eligible directly to local NDPP providers. Second, participants recommended modifying EMRs to
create feedback loops between the health system and local NDPP
providers. These feedback loops would help enhance bidirectional
communication between health systems and community-based
NDPP providers to more effectively manage patient care. Third,
participants recommended expanding the use of team care and
nonphysician providers, especially community health workers, to
identify and refer patients to NDPP. Participants emphasized the
relevance of using team-based approaches to reduce provider burden and enhance coordination of care for patients to improve processes for identifying and referring patients to NDPP.
Increase access to and insurance coverage of the NDPP. The third
domain emphasizes the importance of increasing access to NDPP
and insurance coverage for health care associated with participation in NDPP. Participants described the lack of program options (eg, delivery formats, language options) and insurance coverage for NDPP as significant barriers to enrollment, especially for
priority populations, including those in low-income communities
and those who speak languages other than English. LACDPH
identified 2 activities to increase access and coverage. First, participants recommended increasing the availability of NDPP providers in diverse settings and expanding the network of NDPP
providers by 1) providing technical assistance to new organizations to administer the NDPP and 2) helping current providers increase their reach in priority areas. Participants identified the need

to improve the cultural relevance of NDPP, including training lifestyle coaches that represent the cultures and languages of high-risk
populations and developing and disseminating a culturally diverse
resource guide for participants to augment NDPP and support the
adoption of healthy behaviors. Recommendations were made to
offer the program in identified priority languages: Spanish,
Chinese, and Korean. Second, participants described the need to
partner with large worksites and insurers to offer NDPP as a
covered insurance benefit. Working directly with employers can
help facilitate access to NDPP and insurance coverage for NDPP
health care services. Interview participants felt that employerbased NDPP programs (ie, offering NDPP directly at targeted
worksites) were a convenient way to engage potential program
participants, implement screening protocols, and facilitate coverage of the program. Insurance providers were identified as another key partner in helping to remove cost barriers to participation in
the NDPP. The need to conduct additional research and evaluation to identify NDPP models that meet the need of payers by
demonstrating return on investment is a high priority. In addition,
creating financial and quality incentives, such as a Healthcare Effectiveness Data and Information Set measure for prediabetes,
might facilitate increased access to and insurance coverage of
NDPP-related health care.
Partner network. The framework relies on a diverse partner network to implement NDPP. Participants described diverse partnerships to facilitate capacity building among providers, assist with
the development of educational resources for training, increase
awareness of NDPP, and provide resources for increasing access
to the program. Participants stressed the importance of partnerships among health care organizations, local and national government entities, nonprofit organizations, CBOs, payers, local funding organizations, and NDPP provider organizations. Additionally,
participants emphasized the need to work with local NDPP providers to pilot programs and test payment models to build the case
for insurance coverage. Participants from LACDPC recognized
the importance of their role in facilitating many of these partnerships by convening key stakeholders (ie, NDPP providers, insurers, academic partners, health care providers, government,
CBOs) and working to grow the coalition to increase the diversity
of organizations and member expertise.

Discussion
We described a 3-pronged framework to increase the identification, referral, and enrollment of participants in NDPP: expanding
outreach and education, improving health care referral systems
and protocols, and increasing access to and insurance coverage of
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the NDPP. The framework relies on a diverse partner network in
advancing this work. The framework provides a roadmap for the
work of LACDPH and LACDPC.
Increasing uptake of the NDPP in Los Angeles will require the use
of a multipronged approach that simultaneously focuses on increasing availability of and demand for the program while reducing potential barriers to program participation. Such an approach
echoes calls to action from leaders in community translation and in
clinical prevention; these calls have separately included recommended actions to increase awareness among patients and health
care providers about the risk of prediabetes (12), to enhance clinical systems to institutionalize the novel prevention approach
(13,14), or to implement varied and sustainable program and payment models to ensure that the NDPP is available and accessible
to the full population in need (12,15). The framework developed
in this study synthesized key informant recommendations into a
single practice-based model that emphasizes the importance of advancing the 3 prongs of the framework concurrently so that they
are mutually reinforcing.
Our study suggests that diverse partners are needed to implement
the framework. Best-practice recommendations to implement
evidence-based programs reinforce the importance of early and
meaningful involvement from a full range of stakeholders (8); our
study suggests that key stakeholders in the implementation of
NDPP should include representatives from business, health systems, NDPP providers, government, community, education/academia, and philanthropy. A coordinated, collaborative effort that
includes these groups (the foundations of this effort were developed locally by LACDPC [16]) will be needed to advance the
multifaceted and mutually reinforcing strategies necessary to implement NDPP in Los Angeles County. We anticipate that LACDPC can build on this study’s framework with input from community members to address the complex health problem that diabetes poses (16–23).
The formative assessment process and resulting framework described in this study has been useful in Los Angeles for organizing and developing plans to implement NDPP (21). The framework is currently being implemented by LACDPC, which has adopted a subcommittee structure to advance activities in each of the
framework’s 3 domains. Other evidence-based health promotion
programs have suggested the need for additional actions, such as
assessing local conditions and capacity (24,25). However, this
type of planning action did not emerge as a priority in our study.
One potential reason for this is that the multistage process of vetting broader national perspectives (collected in phase 1) with local
stakeholders (through the planning sessions held in phase 2), resulted in a framework that reflects existing conditions in Los
Angeles County and steps needed to implement the framework.

Although more work is needed to systematically examine the
framework’s local usefulness and impact, other interested jurisdictions may wish to adapt the formative assessment process used in
this study to develop practice-based frameworks that reflect their
own local needs.
This study has several limitations. First, although the strategic
planning process offered an opportunity to confirm and enrich interview data, the scope of the information presented during these
sessions was limited by the initial interview guide. A more openended process could have acquired more information. Similarly,
soliciting the perspective of potential NDPP participants could
have provided information on barriers and facilitators to program
enrollment; however, because our study focus was to identify key
actions organizations could take expand NDPP, collecting such
data from potential participants was beyond the scope of this assessment. Second, the assessment was guided by an outcomes-focused, practice-grounded approach (7), which sought to identify
concrete action steps to increase the identification, referral, and
enrollment of eligible populations into NDPP in Los Angeles. A
theoretical model was not used to guide the assessment. Finally,
although key informant interviews were conducted with various
local and national experts, viewpoints from Los Angeles were
heavily represented in the development process. Additional efforts are needed to determine whether our framework can be useful for other jurisdictions.
A comprehensive framework that identifies the core activities and
partners needed to implement the NDPP regionally can provide a
useful platform to organize collaborative efforts. Other jurisdictions can use the processes and results in this study to help advance evidence-based, lifestyle-change programs such as the
NDPP in their communities.
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Table
Table. Recommended Actions for Implementing the National Diabetes Prevention Program (NDPP): Results From Key Informant (N = 33) Interviews and Discussions With the Los Angeles County Diabetes Prevention Coalitiona
Phase 1. Activities Identified from Key Informant Interviews (N = 33)a

Phase 2. Feedback from the LAC Diabetes Prevention Coalition

Area 1: Ways to Increase Demand for the NDPP Framework Domain: Expand Outreach and Education
Increase prediabetes awareness
•Promote the Ad Council American Diabetes Association (ADA)/American Medical
Association (AMA)/Centers for Disease Control and Prevention (CDC) National
Prediabetes Awareness Campaign to increase knowledge and awareness of the
NDPP (n = 9).
•Work with regional NDPP provider organizations to encourage the use of
traditional and social media channels to distribute the campaign (n = 17).
•Partner with regional media outlets reaching high-risk ethnic populations to
promote the campaign (n = 10).

•Develop a strategy for the coalition to promote the campaign in the
region.
•Develop relationships with local media outlets to promote the
campaign.
•Work to tailor the campaign to have more of a local focus and
message.

Engage trusted, culturally relevant organizations and individuals to promote prediabetes screening and the NDPP
•Adopt and disseminate non-invasive risk assessments screeners for prediabetes
(eg, ADA and CDC prediabetes risk screeners) (n = 33).
•Enlist organizations and individuals (eg, promotoras, diabetes educators,
churches, community groups, health care systems) to conduct prediabetes
screenings and concurrent NDPP promotion and referral (n = 25).

•Work with local health department to disseminate resources for
identifying patient risk of prediabetes.
•Host regional training on identifying prediabetes risk with community
health workers, promotoras, and health navigators.
•Partner with local community clinic organizations and communitybased organizations (CBOs) to provide educational resources and
training to increase screening and referrals.
•Partner with Covered California to conduct screening of prediabetes
risk with individuals applying for health insurance.

Outreach to employers to promote NDPP
•Identify and develop resources for how to work with local employers to implement
the NDPP (n = 20).
•Work with employers to identify opportunities to offer onsite classes for
employees and/or refer employees to NDPP programs in the region (n = 20).
•Develop materials and resources on return on investment (ROI) of the NDPP,
including impacts on absenteeism and worker productivity (n = 21).
•Partner with regional organizations that work directly with large employers (eg,
Los Angeles Chamber of Commerce Health Committee chapters, unions) (n = 8).
•Facilitate healthy competition, for example, invite employers to publicize NDPP
success stories (n = 6).

•Work with local health department to identify organizations (ie,
employers, nonprofits) to adopt the NDPP for employees.
•Partner with third-party groups to identify organizations interested in
scaling the NDPP.
•Host a convening of regional employer human resource departments to
educate them about the NDPP and identify opportunities to implement
the program.
•Partner with local health plans to identify employers with robust
worksite wellness options to discuss providing NDPP services on site for
employees.
•Identify models for how NDPP providers can work with employers in the
region.

Area 2: Ways to Engage Health Care Systems Framework Domain: Improve Health Care Referrals Systems and Protocols
Educate health care providers on prediabetes screening and the NDPP
•Survey clinics to understand local health system approaches to identifying,
referring, and enrolling individuals into the NDPP (n = 18).
•Identify key individuals/organizations to facilitate conversations with health care
systems (eg, chief medical officers, Community Clinic Associations) to identify
education needs (n = 20).

•Work with local health department to develop/adapt materials and
provide training and technical assistance for educating providers on the
NDPP.
•Partner with local health department to develop continuing medical
education for providers and lay practitioners on the NDPP.
•Partner with local health department to develop and pilot test NDPPs
within local health systems.

Abbreviations: LAC, Los Angeles County; NDPP, National Diabetes Prevention Program; STAT, Screen/Test/Act Today; CBOs, community-based organizations.
a
All themes and actions were generated from response rates from participants in key informant interviews and the in-person strategic planning session. Numbers
in parentheses indicate how often the recommended action was recorded during the key informant interviews.
(continued on next page)
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(continued)
Table. Recommended Actions for Implementing the National Diabetes Prevention Program (NDPP): Results From Key Informant (N = 33) Interviews and Discussions With the Los Angeles County Diabetes Prevention Coalitiona
Phase 1. Activities Identified from Key Informant Interviews (N = 33)a

Phase 2. Feedback from the LAC Diabetes Prevention Coalition

•Develop (as needed) and disseminate materials and toolkits for educating
providers on the NDPP (eg, AMA CDC Prevent Diabetes STAT Toolkit, US Preventive
Services Taskforce prediabetes screening guidelines) (n = 30).
•Develop continuing medical education resources around prediabetes risk and
identification and referral to the NDPP (n = 30).
Promote use of electronic medical records (EMRs) to generate lists of patients with prediabetes and generate automatic referrals
•Develop mechanisms and protocol for local health care systems to: 1) query
EMRs to generate lists of patients with prediabetes (n = 20); use EMRs to generate
patient referrals to the NDPP and other programs (n = 13); 3) create feedback
loops between NDPP providers and health care providers to track patient NDPP
enrollment and progress (n = 25).
•Partner with organizations implementing EMRs (eg, CBOs, NDPP providers) to
develop infrastructure for identification, referral, and enrollment in NDPP (n = 14).

•Partner with local health departments to develop/adapt materials for
health systems to use to educate providers on the NDPP.
•Partner with local health care systems to develop infrastructure to
screen, refer, and enroll patients into the NDPP.
•Develop a comprehensive database for chronic disease prevention and
management programs in the region for providers to use to refer
patients.
•Partner with meaningful use governing boards to create practice-based
models for screening and referring into the NDPP.
•Partner with local health care systems to evaluate and identify best
practices for implementing NDPP in the region.

Create financial and quality measure incentives for addressing prediabetes (n = 33)
•Partner with health and medical groups (eg, CDC, Community Clinic Association of
Los Angeles County) to promote: 1) including prediabetes screening in National
Committee for Quality Assurance regulatory requirements for quality of care; 2)
creating Health Care Effectiveness Data and Information Set measures for NDPP
components; 4) incorporating NDPP in patient-centered medical home certification.
•Partner with research institutions to conduct an economic analysis of the NDPP
looking at ROI.
•Engage health care systems and providers in quality improvement projects that
focus on NDPP referral processes.

•Develop a white paper looking at the ROI for health care system
implementing the NDPP.
•Develop a white paper on facilitators and barriers to implementing the
NDPP in health care settings.

Area 3: Ways to Increase the Supply and Capacity of NDPP Providers Framework Domain: Increase Access to and Insurance Coverage for the NDPP
Expand the network of CDC-recognized NDPP providers
•Develop resource inventory to include maps of current NDPPs in the region (n =
10).
•Identify community organizations in high-need areas who may be interested in
developing programs like the NDPP (n = 7).
•Develop resources and training opportunities on the CDC NDPP recognition
process to make it understandable and accessible to local community
organizations (n = 20).
•Identify funding sources to provide lifestyle coach training with no costs to
participants (n = 23).
•Work with small regional organizations serving low-income and ethnic
populations to become recognized NDPP providers (n = 7).
•Conduct training and technical assistance with regional organizations to obtain
CDC recognition (n = 4).
•Convene local CBOs and other potential provider organizations to discuss barriers
and facilitators to implementing the NDPP (n = 17).

•Create resource inventory to identify and map NDPP providers in the
region.
•Facilitate resources and/or funding for CBOs to become recognized
NDPP providers.
•Provide trainings and technical assistance on how organizations can
become CDC-recognized, especially with regard to data collection and
reporting.
•Identify and reach out to organizations working on chronic disease
management to see if they are interested in providing NDPP.
•Develop budget templates that organizations can use when
establishing NDPPs.
•Develop best practices resources of what has worked with providers
regionally and locally in developing NDPP efforts.
•Work with members of the coalition to identify funding opportunities
(hospital benefits departments, etc.) for developing NDPPs.

Abbreviations: LAC, Los Angeles County; NDPP, National Diabetes Prevention Program; STAT, Screen/Test/Act Today; CBOs, community-based organizations.
a
All themes and actions were generated from response rates from participants in key informant interviews and the in-person strategic planning session. Numbers
in parentheses indicate how often the recommended action was recorded during the key informant interviews.
(continued on next page)
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(continued)
Table. Recommended Actions for Implementing the National Diabetes Prevention Program (NDPP): Results From Key Informant (N = 33) Interviews and Discussions With the Los Angeles County Diabetes Prevention Coalitiona
Phase 1. Activities Identified from Key Informant Interviews (N = 33)a

Phase 2. Feedback from the LAC Diabetes Prevention Coalition

•Work with existing recognized NDPP programs to: 1) expand their NDPPs to hardto-reach areas; 2) develop a train-the-trainer model for NDPP program
development and recognition; 3) partner with regional CBOs to host NDPPs for
community members.
•Identify funding opportunities to expand NDPP efforts (eg, ADA, AMA, regional
hospital community benefits departments) (n = 33).
Improve the cultural relevance of NDPP
•Tailor NDPP curricula/materials to meet the needs of a variety of cultural and
linguistic groups (n = 27).
•Identify top 5 languages/cultures in the region and translate NDPP materials into
those priority languages (n = 27).
•Train lifestyle coaches to provide curriculum in priority languages identified for
the region (n = 10).
•Identify culturally competent lifestyle coaches to provide NDPP in priority
languages (n = 10).

•Facilitate resources for CBOs to adapt/create materials and toolkits for
NDPP implementation.
•Adapt NDPP lifestyle coach training opportunities to include training
options in languages identified as priority in the region.
•Provide training for NDPP providers to include other issues impacting
participants (eg, mental health).

Evaluate local prediabetes data
•Identify methods for collecting prediabetes prevalence data (n = 8).
•Monitor ongoing data collection and analysis of regional NDPP providers (n = 8).
•Report and disseminate prediabetes data to help identify best practices (n = 3).
•Publish papers on facilitators and barriers to implementing the NDPP (n = 10).

•Develop a survey for key stakeholders to understand the local impacts
of prediabetes and the need for the NDPP.

Conduct NDPP implementation evaluation in existing and new pilot sites
•Develop an evaluation toolkit that can be implemented in across NDPP sites that
includes information on what data to collect, data sources, how to analyze data,
and how to report to CDC (n = 13).
•Develop resources to measure: 1) enrollment and retention: Individuals’ decisionmaking processes; 2) program delivery (providers, cost, location, languages,
frequency, use of personal scales); 3) impact (adoption of healthy behaviors,
progression to diabetes).
•Evaluate fidelity of NDPP implementation among local NDPP providers (n = 18).

•Convene key stakeholders to identify and prioritize data sources for
evaluating implementation of the NDPP in the region.
•Develop platform to facilitate sharing of NDPP program data.
•Develop an evaluation plan for NDPP providers to use to measure
success.
•Conduct research of NDPP implementation efforts and disseminate
reports on findings.
•Disseminate finding of outcome data of existing pilot programs.
•Develop and disseminate best practices from data collected through
pilot projects in the region.

Abbreviations: LAC, Los Angeles County; NDPP, National Diabetes Prevention Program; STAT, Screen/Test/Act Today; CBOs, community-based organizations.
a
All themes and actions were generated from response rates from participants in key informant interviews and the in-person strategic planning session. Numbers
in parentheses indicate how often the recommended action was recorded during the key informant interviews.
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Abstract

Outcome
We found that following a consistent process of holding a community workshop and then conducting ongoing follow-up activities led to PSE changes within 1 year. Communities that hosted
active living workshops created identifiable changes by supporting active living goals through policy adoption, the creation of
new advisory committees, and new local funding allocations.

Interpretation

Background
Engaging in regular physical activity reduces the likelihood of developing chronic diseases. A community’s rates of physical activity are directly connected to its built environment characteristics,
which correspondingly affect the chronic disease prevalence of its
population. Community planning and design interventions can increase levels of physical activity and reduce chronic disease rates
by identifying and removing environmental and policy barriers
that may hinder active living.

Community Context
Community stakeholder groups of various sizes and in various settings in Indiana are beginning to make changes to their policies,
systems, and environments to increase levels of physical activity
for residents.

Methods
We conducted day-long active living workshops in cities and
towns in Indiana to help organize and support public officials,
community-based organizations, and advocates in their efforts to
promote policy, system, and environmental (PSE) changes that
lead to more active communities.

The collaborative approach in the workshop provides a successful
model for communities to build capacity to implement PSE
strategies that support active living. This method requires various
community stakeholders to work closely together, using a shared
approach to make changes that would be difficult to achieve if
they were working independently.

Background
Participating in regular physical activity provides many health benefits, including the reduction of chronic diseases. Strong scientific evidence shows that, as opposed to inactive people, physically
active people have lower rates of various chronic diseases, including multiple types of cancers, type 2 diabetes, and heart disease
(1).
A community’s built environment characteristics and the rates of
physical activity and chronic diseases among its residents are directly connected (2). By identifying and removing environmental
and policy barriers that hinder active living, community planning
and design interventions can increase levels of physical activity
and reduce levels of chronic disease among residents (3).
Active living is defined as a way of life that integrates physical
activity into everyday routines, such as walking to the store or bicycling to work (4,5). The Community Preventive Services Task
Force recommends the creation of or enhanced access to places for
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physical activity because of strong evidence of the effectiveness of
these places in increasing physical activity and improving physical fitness (6).
Studies show that communities supporting and promoting active
living exhibit higher levels of both leisure-related and transportation-related physical activity. However, in many settings, environments that support active living do not typically occur without deliberate intervention through community planning and design efforts (7).
Many communities in Indiana struggle to begin planning and
designing their communities to promote active living. Community
leaders, advocates, and public health professionals are often not
familiar with communitywide approaches to identifying opportunities for active living. It is usually necessary to provide leaders
with assistance in facilitating and understanding the process of
collectively supporting and promoting active living in their communities.

Community Context
Indiana’s population is estimated by the US Census Bureau to be
6,619,680 as of July 2015 (8). In Indiana, only 44.1% of the adult
population complete the recommended 150 minutes of physical
activity per week (9), and only 25.3% of the youth population
meet the recommended minimum of 60 minutes of physical activity per day (10). Overweight and obese adults in Indiana comprise
66.5% of the population, making Indiana the 15th most obese state
in the nation (11).
Since the 1950s, communities throughout Indiana have developed
without infrastructure that supports active living. From the 1950s
through the 1990s, many Indiana residential and commercial developments were built without sidewalks, safe pedestrian crossings, or provisions for bicycles. This lack of safe pedestrian, bicycle, and transit options is a major barrier, severely limiting the
options of Indiana residents trying to live more active lives.
Communities of various sizes and in various settings across the
state are organizing stakeholder groups and initiating collaborative processes designed to increase levels of physical activity for
residents. Much of this work began in 2010 with the preparation of
Indiana’s Comprehensive Nutrition and Physical Activity Plan
(12). This plan contains community objectives that support the
active living workshop approach. The goals and objectives contained in the 2010 plan were used as a basis to apply for enhanced
funding from the Centers for Disease Control and Prevention

(CDC) as a means to support the active living workshop approach
during the 5-year funding cycle. By providing technical assistance
in assessing community physical activity policy, this approach
meets an identified need in communities (13).
The objective of active living workshops and follow-up activities
as public health interventions is to enable local stakeholders to understand challenges that community members face while trying to
live more active lives. Workshops and follow-up activities should
also provide guidance and technical assistance in addressing those
challenges. The objective of community engagement efforts is to
involve local citizens in educational and experiential learning
activities, including presentations, walk audits, suitability mapping exercises, and exercises to identify and prioritize active living issues and action steps.
Outcomes of interest for community engagement efforts included
the establishment of new active living advisory groups in communities. These groups assisted in the adoption of active living
policies and programs, helped create changes to systems, and supported the construction of active living projects after completing
their workshops (Table).

Methods
The workshops were conducted by staff members from the Indiana State Department of Health’s (ISDH’s) Division of Nutrition
and Physical Activity (DNPA), and by Health by Design (the organization that ISDH hires to help lead the workshops). We conducted 15 active living workshops in communities in Indiana in
2014 and 2015 to help organize public officials, staff members of
community-based organizations, and advocates in their efforts to
promote policy, system, and environmental (PSE) changes that
lead to more active communities. Funding paid for staff members
of Health by Design and ISDH to assist with the workshop planning, facilitation, and follow-up activities. No funding was
provided directly to the communities to facilitate the workshops or
for implementation activities. The workshops were funded with
1305 funds (State Public Health Actions to Prevent and Control
Diabetes, Heart Disease, Obesity and Associated Risk Factors and
Promote School Health Cooperative Agreement) from CDC. The
workshops were conducted in communities across Indiana. Populations of host communities ranged from 1,898 to 145,448 in both
rural and urban settings. The average host community’s size was
34,824.
The workshops followed a prescribed approach that began with a
competitive application and ended with the submission of a success story 1 year after the workshop (Appendix). Communities selected to host a workshop exhibited a readiness to proceed and a
leadership structure that supported follow-up activities. Com-
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munities not selected either submitted incomplete applications or
failed to illustrate their readiness to host a workshop. The approach used in conducting the active living workshops and associated activities was the result of lessons learned from 25 workshops on related topics conducted by ISDH DNPA before 2014.
We learned from prior workshops that immersive, hands-on activities, when combined with verbal presentations and small group
discussions, resulted in high evaluation ratings from attendees. We
also learned that extensive preworkshop planning and coordinated
follow-up led to better long-term results. We funded 15 active living workshops during 2014 and 2015, part of the 5-year 1305
funding cycle.

Preworkshop selection and planning: before the
workshop
An annual call for applications was advertised throughout the state
near the end of each year to notify community leaders of the
schedule to submit applications to host a workshop. Fifteen to 20
applications were submitted by communities each year during the
funding cycle for the 5 available workshop slots. A selection committee — comprising representatives from the IDSH and Health
by Design — used an objective selection process to review the applications on the basis of each applicant’s response to 10 questions. The 5 most qualified applicants were chosen to host a workshop each year.

Before the workshop, the facilitation team and local organizers
conducted promotional activities to maximize attendance and ensure participation from community representatives. The facilitation team prepared a workshop flyer and press release and
provided it to the local organizers for distribution in the community. The facilitation team provided guidance on how to promote the workshop to potential attendees. An online signup page
was also provided to allow workshop attendees to preregister. The
facilitation team periodically reviewed the registration list and
provided guidance to the local organizers if key community leaders had not registered. The preregistration process has been effective in monitoring the local promotional efforts of the workshops
— we have not had to cancel any of the workshops because of low
numbers of preregistered attendees. Workshops were typically
scheduled during the warmer months of May through October in
Indiana to allow for comfortable conditions for the walk audit.

Workshop activities: a detailed look
The day-long workshop began with presentations that outlined the
connection between public health and the built environment, as
well as PSE change. Local, regional, state, and national data on
public health indicators were presented to help attendees understand the challenges communities face when becoming healthier.
Mayors, hospital administrators, and other elected and appointed
officials typically spent the entire day at the workshop.

Each community chosen to host a workshop was notified of its selection. An initial coordination conference call was scheduled to
begin the process of organizing the workshop. Communities that
were not chosen were offered consultations to discuss how they
could prepare a successful application in the future. Two communities that were not selected for workshops requested follow-up
consultations during this period.

A guided walk audit was conducted during the morning. The walk
audit route was typically 1 half-mile to 1 mile long, determined by
the location of the workshop, and began with a brief presentation
on elements that support a good walking environment. The intent
was to enable attendees to see the built environment through the
eyes of a pedestrian in various settings, including residential and
commercial areas.

The initial workshop coordination call included key community
leaders who were the point of contact throughout the workshop
and the year-long follow-up activities. The workshop agenda and
required follow-up activities were discussed in detail. A list of potential groups to attend the workshop was provided to organizers
to ensure that a broad representation of local leaders attended the
workshop.

The walk audit was led by a facilitator who stopped at various
points along the route to identify features that support walking and
those that are barriers to walking. Attendees were asked for their
observations of conditions along the route. When a member of the
community with a disability participated in the walk audit, he or
she provided a good perspective and a better understanding of the
challenges that people with disabilities face in negotiating the built
environment. Many attendees responded in the workshop evaluation that the walk audit provided a new appreciation of the barriers that prevent all members of the local community from living a
more active life.

A preworkshop site visit was conducted with 6 of the 10 communities to view the walk audit route, finalize the design visualization location, and see the room where the workshop was to be
located. Follow-up conference calls with the host community were
conducted if a site visit was not possible. The conference calls
provided an opportunity to coordinate various details of the workshop.

An active living suitability mapping exercise was conducted after
lunch, using maps of the community prepared by the local host
(Figure 1). Small groups (8 attendees per map) noted local destinations, as well as dangerous intersections and the level of suitabil-
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ity of roadway corridors for walking and bicycling. Each small
group presented the results of their map to the entire group. The
maps were photographed and included in the summary report for
the workshop.

Figure 1. Workshop mapping exercise, using a community workshop model to
support active living in Indiana, 2014–2015.

After the mapping exercise, we gave a presentation on best practices for planning and designing for active living. The presentation included best practices organized under the “5 Ps” of active
living: policies, programs, plans, projects, and performance measures. A design visualization sketch, which illustrates a before-andafter design solution that enhances bicycle or pedestrian safety in a
previously identified area in the community in need of a physical
improvement, was also included in this part of the workshop (Figure 2).

Figure 2. Design visualization sketch, using a community workshop model to
support active living in Indiana, 2014–2015.

The workshop concluded with an issue identification and prioritization exercise held in small groups. Tables of 8 attendees self-selected an active living topic to discuss. Topics have included walking, bicycling, land use and public spaces, parks and recreation,
schools, and transit. Each group discussed both short-term and
long-term ideas to address active living in the community and reported their findings to the larger group. The short-term and longterm strategies identified by each group were posted on a wall in
the room. The workshop concluded with each attendee voting for
the 3 issues they consider most important in both the short-term
and long-term categories, using a dot voting method. This exercise was useful for visualizing and identifying consensus among
the group on the various priorities discussed.

Workshop follow-up: 1 year postworkshop
For all workshops, a summary document was prepared and sent to
each attendee by email. This document included links to electronic copies of the presentations, a summary of the activities of the
workshop, a description of the walk audit, the before-and-after
design visualization sketch, a summary of the mapping exercise,
and a summary of the issue-identification exercise, with the priority issues identified through the dot voting. Links to sources of additional information were listed under each of the issues that the
groups identified in the small group session during the workshop.
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Three months after the workshops, each community prepared and
submitted an action plan to the state workshop team, using a template provided to assist with its preparation. After 9 months, a progress report was completed using an online survey tool. Finally,
the local workshop team wrote and submitted a success story to
document the outcome of the year-long effort. Often, the local
community workshop team leaders created a small working group
to assist in preparing the action plan and the success story. Many
communities dedicated staff time and funding to assist with the
preparation and implementation of the action plan and the success
story.
The effectiveness of the workshop was evaluated at several points
during the process. At the end of each workshop, attendees completed an evaluation survey. The action plan submitted by the local organizer 3 months after the workshop was a good way to assess the results of the prioritization exercise. A progress report
form was sent to the local organizer 9 months after the workshop
to gather data on their progress in implementing their action plan.

Outcome
Outcomes of interest focused on community accomplishments
within 1 year of conducting the active living workshops. Communities established active living advisory groups, adopted active
living policies and programs, created changes to systems, leveraged new funding, and constructed projects after completing their
workshops (Table).
Many communities experienced quick results after hosting a workshop (Table). Some communities organized new committees to
guide change; others adopted new policies. A few allocated new
funding to implement the ideas that emerged from the workshops.
One community created a new Active Living Committee comprising the attendees of the workshop. The committee helped guide
the spending of $100,000 that was allocated by the city council
(after conducting the workshop) for active living improvements in
the city. That same community created a bicycle festival and
parade that was conducted by the workshop organizers to promote
active lifestyles. After their workshop, 1 county allocated $2,500
to help plan activities in support of a new regional trail. One organizer said of the workshop, “[It] was one of the most important
events that the Adams County Winning With Wellness Coalition
has ever done for the improvement of our community.”
Some communities found that the workshop increased the community’s capacity for collaboration and identified challenges they
were facing. Unfortunately, an organizer of the Shelbyville work-

shop was struck by a vehicle while walking near downtown the
day after the workshop. The workshop organizers immediately
used presentation materials from the workshop to make a case to
the Indiana State Department of Transportation (INDOT) for
emergency pedestrian-safety improvements at the intersection of
the crash.
Other communities realized the challenges they face in facilitating
change on state highways running through their communities. Attendees at most workshops expressed difficulty in understanding
the complex funding, regulatory, and development approvals necessary to make active living improvements along these corridors.
We now ask for a regional representative of INDOT to participate
in all our workshops to address these important concerns.
The workshop provides a unique opportunity for local and regional public health practitioners to communicate with community
members. For many attendees, the workshop is the first opportunity they have had to work with one another. The Purdue University Extension Service recently hired more than 40 countybased community wellness coordinators to implement PSE
changes throughout Indiana. The workshops have provided an opportunity for the newly hired community wellness coordinators to
engage with their communities. The Purdue University Extension
Service office is organizing their own active living workshops
throughout the state to engage their community wellness coordinators with local stakeholders.
We found that using a consistent process — holding a community
workshop and then conducting ongoing follow-up activities — led
to PSE changes within a year. Our findings indicate that the workshops created identifiable changes that support active living in
communities that hosted them, resulting in policy adoption, the
creation of new advisory committees, and allocation of new local
funding.

Interpretation
The active living workshops in Indiana are helping local communities implement PSE changes to promote the levels of active
living they desire. One of the keys to success in this type of intervention is to have paid staff members on the statewide workshop
facilitation team who have the capacity to organize and follow up
with the communities that host a workshop.
We found that the consistent, ongoing communication and reporting required for this program creates greater outcomes than a
workshop without any required preliminary planning and ongoing
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follow-up activities. Funding time for the facilitation staff members to oversee and manage the process before, during, and after
the workshop is critical to the overall success of the program. The
year-long follow-up process after the workshop is consistently effective in implementing the local action plans that communities
have created.
We found that the communities involved desire an ongoing forum
to discuss their efforts in promoting active living. To respond to
this need, we invited community representatives who hosted a
workshop to a peer exchange meeting at the 2016 statewide walking and bicycling summit. The intent of this exchange was to enable communities to share their successes and challenges in implementing active living initiatives. Representatives of communities
scheduled to host a workshop in the future also attended the peer
exchange meeting. The meeting provided a valuable forum for
both existing and future grantees under this program to plan and
implement their active living PSE strategies.
Some communities face challenges in preparing a winning application to host a workshop. Many communities with the greatest
need have the least capacity to prepare an application that meets
the requirements of being selected. We facilitated a half-day training session in a community that was not selected to host a workshop (although they had applied twice). The intent of the training
was to increase the capacity of the community leaders to prepare a
successful application in the future. The community submitted an
application the following year to host an active living workshop,
and it was selected. We are exploring additional half-day trainings
to assist communities that need assistance preparing a successful
application.
The use of a community workshop combined with structured follow-up activities provides an effective framework for implementing PSE changes to support healthier communities. The collaborative approach among various groups within the workshop setting
provides an accepted model for community leaders to work toward long-term implementation of PSE strategies. This work requires alignment and coordination of various community stakeholders, offering a shared approach to accomplishing change that
would be unlikely if they were working independently.
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Table
Table. Selected Workshop Locations With Short-Term Outcomes and Long-Term Results, Indiana, 2014–2015
Community

Population
(2010)

Short-Term Outcomes

Long-Term Results

Lebanon

15,792

Completed bicycle and pedestrian master plan; secured $100,000
for Safe Routes to School, sidewalks; secured $100,000 budget line
item for active living; enforced installation of bicycle racks with new
development

Formed active living steering committee

Frankfort

16,422

Secured commitment to build bump-outs; installed bicycle racks;
installed new signage for smoke-free parks, playgrounds; developed
new shared-use policies and revised school wellness policy; secured
active living and health references in comprehensive plan

Pursued local and grant funding; increased
participation and strengthened existing partners

Batesville

6,520

Participated in first Walk to School Day; completed application for
funding for bicycle lot; held Velo in the Ville event

Submitted grant applications to fund active living
initiatives

Williamsport

1,898

Secured $2,500 for trail development; held bicycle rodeo, community A small core group has begun to meet
ride and education activities; created Facebook page

Madison

11,967

Worked with school corporation to fabricate bicycle racks; secured
funding for bicycle and pedestrian master plan

Developed and implementing a vision and action
plan; meeting quarterly

Hendricks County

145,448

Analyzed data on bicycle and pedestrian crashes

Helped build better interdepartmental and
interagency relationships; improved
communication; connected to community health
improvement plan

Anderson

56,129

Installed wayfinding; made spot improvements to sidewalks,
intersections; developed pilot Safe Routes to School programs at 2
elementary schools; planned road diet projects

Helped to start/expand community conversations
about active living, walking, and bicycling

Bloomington

80,405

Held Open Streets and ShareFest events; held public education
program on volunteer driver programs; included broader audience
and held focus groups as part of parks and recreation master
planning efforts

Expanded active living coalition membership; led
to greater coordination with other groups

Decatur

9,405

Developed pilot pedestrian alley project; secured community
Funded and hired full-time community
foundation funding to create bicycle racks; attained land for riverfront coordinator; improved networking and
development
collaboration among community partners

Pendleton

4,253

Secured funding for bicycle and pedestrian master plan; developed
story map for Safe Routes to School project

Strengthened relationship, partnership with
school corporation
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Appendix. Active Living Workshop Timeline, Showing Workshop Tasks and Months
to Complete, Using a Community Workshop Model to Support Active Living in
Indiana, 2014–2015
This file is available for download as a Microsoft Word document at https://www.cdc.gov/pcd/issues/2017/docs/16_0503Appendix.docx
[DOC – 60KB].
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Abstract

and 6 pharmacies in year 3. For year 2 and year 3 combined, the
percentage of participating patients who achieved blood pressure
medication adherence improved preintervention to postintervention from 73% to 89%, and adherence improved in 15 of the 17
pharmacies. The pilot pharmacies identified 3 major barriers to
project success: patient buy-in, staff burden in implementing the
project, and funding. In the statewide assessment, TUPD-funded
pharmacies were significantly more likely than non-TUPD–funded pharmacies to provide prescription synchronization and medication management with feedback to the patient’s physician.

Introduction

Conclusion

Pharmacists can assist patients in managing their blood pressure
levels. We assessed whether adherence to blood pressure medication improved among people who used community pharmacies in
rural Montana after pharmacists initiated consultations and distributed educational materials developed for the Million Hearts Initiative’s “Team Up. Pressure Down.” (TUPD) program.

Community pharmacies in rural areas can effectively use brief
consultations and standard educational materials to improve adherence to blood pressure medication.

PEER REVIEWED

Methods
From 2014 to 2016, the Cardiovascular Health Program at the
Montana Department of Public Health and Human Services conducted a statewide project to evaluate an intervention for adherence to blood pressure medication administered through community pharmacies. After the year 1 pilot, we redesigned the program for year 2 and year 3 and measured the percentage of participating patients who adhered to blood pressure medication. We
also conducted a statewide survey to assess pharmacy characteristics, computer-system capabilities, and types of consulting services provided by pharmacists.

Results
Twenty-five community pharmacies completed Montana’s TUPD
program: 8 pharmacies in the pilot year, 11 pharmacies in year 2,

Introduction
High blood pressure is a controllable risk factor for cardiovascular diseases (eg, heart disease, stroke) (1). However, patients with
hypertension often find it challenging to manage their condition.
Barriers to management may include problems with medication
adherence, not understanding the seriousness of the condition, or
difficulty making lifestyle changes. Community pharmacists can
extend the reach of health care providers and assist patients in controlling their hypertension. With ready and consistent access to patients who refill prescriptions monthly, pharmacists are in a position to establish an ongoing relationship with their patients.
A meta-analysis of 7 randomized controlled trials showed that adherence to blood pressure medication increased more in the pharmacist-led interventions than in the control groups (2). In the 6
studies that provided quantitative data, adherence in the intervention groups increased from 56% (203 of 360 participants) to 68%
(246 of 360 participants); in the control groups, adherence in-
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creased from 59% (190 of 320 participants) to 61% (195 of 320
participants). Another meta-analysis found that 7 of 16 pharmacist interventions significantly increased medication adherence
(3); the difference between adherence in the intervention groups
compared with the control groups ranged from 8 to 58 percentage
points.
Pharmacy-based interventions are also effective in improving
medication adherence among people in racial/ethnic minority populations (4,5). We found no studies of pharmacy interventions to
improve adherence to blood pressure medication in rural areas.
Because of a shortage of primary care providers in rural areas (6),
pharmacies in rural areas could play a larger role in improving
medication adherence than pharmacies in urban areas. Pharmacists can help identify and overcome barriers (eg, financial difficulties, side effects) that health care providers may not detect
during patient visits, which often are infrequent. Pharmacies also
can assist patients in managing their blood pressure levels (3,7).
Only 2 interventions that we reviewed (4,8) provided patients with
pharmacist consultations and educational materials on blood pressure medication adherence. However, these interventions did not
rigorously assess the usefulness of the educational materials.
We evaluated whether patients’ adherence to blood pressure medication improved in rural Montana when we used pharmacy consultations in combination with educational materials that were developed for the Million Hearts Initiative’s “Team Up. Pressure
Down.” (TUPD) and were designed for community pharmacists
and their patients (9). Our secondary objective was to describe
pharmacy characteristics, computer-system capabilities, and types
of consulting services provided by pharmacists throughout
Montana.

Methods
This study consisted of 2 components: 1) a 3-year (February
2014–June 2016) intervention to improve adherence to blood pressure medication among people using community pharmacies in
rural Montana and 2) a statewide assessment (November
2015–February 2016) of pharmacy characteristics, computer-system capabilities, and types of consulting services provided.
Montana is the fourth largest state geographically but is ranked
48th in the United States for population density, with only 6.8 persons per square mile (10). Much of the state is classified as an area
with a shortage of health care professionals or as a medically underserved area (11). According to rural–urban commuting area
codes, less than 20% of Montana’s counties had census tracts with

a classification of “metropolitan area core” or “metropolitan area
high commuting” (12). For the TUPD project, most participating
pharmacies were in counties outside these metropolitan areas (13).

Community pharmacy intervention
In 2014, the Montana Cardiovascular Health (CVH) Program at
the Department of Public Health and Human Services (DPHHS)
initiated a project with 9 community pharmacies in Montana to
conduct and evaluate a blood pressure medication adherence intervention. However, one funded pharmacy did not complete the
project because of problems with business structure and staffing.
The project used an implementation study design and 3 cohorts
(Box 1). The project was supported by the Centers for Disease
Control and Prevention (CDC) (14). The Montana DPHHS did not
require institutional review board approval because pharmacies
submitted only de-identified aggregate data.
Box 1. Timeline for Team Up. Pressure Down. (TUPD) Blood Pressure
Medication Adherence Project in Community Pharmacies, Montana,
2014–2016

February–June 2014: Pilot project completed with 8 pharmacies
June–August 2014: Formative evaluation
August 2014–June 2015: Year 2 cohort — 11 pharmacies
August 2015–June 2016: Year 3 cohort — 6 pharmacies
November 2015–February 2016: Community pharmacy assessment

The University of Montana’s Skaggs School of Pharmacy
provided a list of 258 community pharmacies in Montana. A community pharmacy is designated by the Montana Department of
Labor and Industry as a pharmacy that serves customers in a retail
setting, such as a pharmacy chain or an independent pharmacy,
rather than in an institutional setting, such as a hospital. To recruit
pharmacies for the pilot project, the CVH Program mailed an application to all 258 community pharmacies listed, and the Montana
Pharmacy Association emailed the announcement to its members.
In addition, Montana’s Medicare Quality Innovation
Network–Quality Improvement Organization helped recruit pharmacies and disseminate project materials.
Montana DPHHS staff members reviewed 9 applications for the
pilot year. The criteria for funding included providing an estimate
of the number of patients in the pharmacy who were taking blood
pressure medication and the number of patients to be tracked and
providing an adequate description of a project plan, including selecting, tracking, and following up with patients. Applicants also
were required to describe components that could be continued by

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/2017/16_0409.htm

PREVENTING CHRONIC DISEASE

VOLUME 14, E52

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

JUNE 2017

the pharmacy without external funding. In the pilot year, all 9 applicants met the application criteria and were funded. Using a similar application and notification process, we funded 2 more cohorts: 11 pharmacies in year 2 and 7 pharmacies in year 3 (one of
which did not complete the project because of a staffing shortage).

pilot pharmacies and modified the intervention for year 2 and year
3. We also sought federal guidance on a standard definition of
medication adherence (17) and requested additional funding so
that we could recruit more pharmacies and increase the funding
award to pharmacies as an incentive for them to participate.

Pilot project

Year 2 and year 3

Each pilot pharmacy was required to recruit at least 25 patients.
Participants were required to meet the following minimum criteria:
1) being an adult aged 18 years or older, 2) having had at least one
pharmaceutical claim during the previous calendar year (ie, an active pharmacy patient), and 3) having had at least one current prescription for a medication to lower blood pressure. Pharmacies
were permitted to customize approaches for identifying and recruiting participants (eg, letters, direct contact).

In year 2 and year 3, in addition to other program improvements
(Box 2), we required pharmacies to use a standardized definition
for medication adherence (PDC ≥80%). We received additional
funding, which allowed us to double the funding award to pharmacies. We shared lessons learned from the pilot pharmacies with the
new pharmacies, emphasized project expectations, and provided
additional technical assistance.

As part of the project, pharmacies conducted a brief consultation
with each participating patient. During the consultation, the pharmacist discussed medication management and changes in lifestyle
behavior to help improve the patient’s medication adherence and
blood pressure control. We asked the pharmacies to disseminate
TUPD’s patient-education materials and information on the Dietary Approaches to Stop Hypertension (DASH) program (15) and
to refer smoking patients to the Montana Tobacco Quitline (16).
TUPD’s patient-education materials included a blood pressure
journal, a medication tracker wallet card, and a medication reminder handout. Additionally, participants received a postcard
with information on steps to control blood pressure and a place to
list pharmacy and prescription information. TUPD’s pharmacist
materials included a pocket discussion guide, a drug-adherence
work-up tool (to identify and address patient barriers to taking
medication), a blood pressure guide (a quick reference on taking
blood pressures manually and interpreting blood pressure readings), and a pharmacy poster.

Box 2. Components of Team Up. Pressure Down. (TUPD) in Year 2 and Year
3, Based on Feedback From Pilot Year, Montana, 2014–2016

During the pilot program, pharmacies measured medication adherence by 1) calculating the number of days of refill for a blood
pressure medication for each participating patient or 2) using another standard method, such as calculating the percentage of participating patients who achieved blood pressure medication adherence, measured as the proportion of days covered (PDC) by prescription claims as 80% or greater (based on prescription fill date
and days of supply). We did not require pharmacies to adhere to a
particular method of calculating adherence. Some pharmacies
electronically tracked prescription fill dates, and others used an
Excel (Microsoft Corp) spreadsheet.
Although the pilot project was designed initially to be implemented during a 10-month period, it was implemented during a 4month period because of a delay in budget approval. After the
conclusion of the pilot program, we obtained feedback from the

• Standardized the definition of medication adherence (17)
• Expanded project time frame from 4 months to 10 months
• Increased the minimum number of patients required to participate from
25 to 35 (year 3 only)
• Doubled the funding award to pharmacies as an incentive for participation
• Offered 2 training options for pharmacists: a home-study blood pressure curriculum and a 1-day hands-on hypertension workshop on accurate
blood pressure measurements, current guidelines, lifestyle changes, and
medication management
• Provided additional resources to each participating pharmacy: blood
pressure cuffs for on-site use and 7-day pill boxes for participating patients
• Provided a sample letter that pharmacists could send to health care providers informing them of their patients’ participation in the project
• Provided a sample press release that pharmacists could send to the local news media to inform their community of the project
• Created an Excel (Microsoft Corp) tracking program for such patient interventions as medication therapy management and lifestyle counseling
• Organized a conference call in which a previously participating pharmacist oriented newly participating pharmacists
• Hired a consulting pharmacist, who owns a community pharmacy, to
provide technical assistance and engage pharmacists on a peer-to-peer
basis

Data collection
The CVH Program collected data from reports filed one month
after the project began and final reports. Pre-intervention and
postintervention data were collected on medication adherence at
the start and end of each of the 3 project periods. The CVH Program developed a final report template that community pharmacies completed at the end of each project period. The final report
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gave information on barriers, lessons learned, sustainable components, and suggestions for improvement. The final reports also
provided data on types of counseling provided and pharmacists’
perceptions of the usefulness of TUPD materials and resources.
Lastly, the final report provided aggregate data on the percentage
(numerator and denominator) of participating patients who adhered to their blood pressure medication schedule. In addition, for
year 2 and year 3, the CVH Program periodically requested interim feedback from the participating pharmacies on progress made
and barriers encountered. A consulting pharmacist reviewed the
feedback and made suggestions to address barriers as part of his
technical assistance.

Statewide pharmacy assessment
From November 2015 through February 2016, the CVH Program
conducted a statewide assessment of community pharmacies to
collect data required by CDC to measure grant performance. In
October 2015, the CVH Program and a community pharmacist reviewed and revised a survey instrument that the program had designed and used in a statewide assessment in 2013. In November
2015, the Montana Department of Labor and Industry provided a
list of licensed community pharmacies. We merged this list and
the TUPD recruitment list from the Skaggs School of Pharmacy
and eliminated duplicate pharmacies by matching license number,
business name, and city, which yielded 259 community pharmacies. The survey, which was mailed, collected information on
pharmacy characteristics (the number of pharmacists and pharmacy technicians); computer-system capabilities (acceptance of
electronic prescriptions from outside health care facilities, automatic refills on certain maintenance medications, automated refill
reminders for blood pressure medication); provision of prescription synchronization (the process of aligning refill dates for all of a
patient’s multiple prescriptions); reimbursement of medication
therapy management from Mirixa or OutcomesMTM, 2 leading
vendors of medication therapy management services in Montana;
and the types of consulting services provided by pharmacists.
Medication therapy management is a service provided by pharmacists to optimize drug therapy and improve health outcomes.

year. The pilot sites were excluded from the medication adherence analysis because they were not required to use a standard
definition for medication adherence.
For the community pharmacy assessment, we analyzed data using
IBM SPSS Statistics version 21 (IBM Corporation). We used χ2
tests to assess any differences in pharmacy and consultation services offered by pharmacists, such as consultation on blood pressure medication adherence, between pharmacies funded by TUPD
and pharmacies not funded by TUPD. We also used the nonparametric Mann–Whitney U test to compare differences between
pharmacies funded by TUPD and pharmacies not funded by
TUPD in the number of pharmacists and pharmacy technicians. A
P value of < .05 was considered significant.

Results
Twenty-five community pharmacies completed Montana’s TUPD
project: 8 in the pilot year, 11 in year 2, and 6 in year 3. All 25
pharmacies submitted a final report. For year 2 and year 3 combined (17 pharmacies), 534 patients completed the TUPD project,
with 360 in year 2 and 174 in year 3; the aggregated percentage of
participating patients who achieved blood pressure medication adherence increased from 73% pre-intervention to 89% postintervention (Figure). Blood pressure medication adherence improved in
15 of the 17 community pharmacies in year 2 and year 3.

Data analysis
For year 2 and year 3 of the intervention, we aggregated the data
from the final reports for medication adherence (percentage of participants with PDC ≥80% and total number of participants) from
each pharmacy. Details on the calculation of PDC, including
definition of terms, unit of analysis, and determination of numerators and denominators, are available elsewhere (17). To generate an
overall rate, we aggregated the data on medication adherence by

Figure. Percentage of patients who achieved blood pressure medication
adherence (proportion of days covered [PDC] by prescription claims ≥80%)
pre-intervention and postintervention among community pharmacies
participating in TUPD (N = 17) in year 2 and year 3, by year and overall,
Montana, July 2014–June 2016. Community pharmacies during the pilot year
were excluded from this analysis because they were not required to use a
standardized definition for medication adherence. Abbreviation: TUPD, Team
Up. Pressure Down.
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Feedback from pharmacists
The pilot pharmacies identified 3 major barriers to project success:
patient buy-in, staff burden in implementing the project, and funding. A lack of awareness of the importance of controlling blood
pressure, a lack of willingness or interest in project participation,
and lack of recognition of the benefits of participation were major
obstacles among patients. Staff burden was the most common barrier reported by the pharmacies. Adding another program to a busy
schedule was difficult. A lack of time limited the ability of the
pharmacists to provide customer service and pharmacy counseling beyond the core task of dispensing medication. In the pilot
project, the pharmacists’ suggestions for enhancing the project included developing a template for tracking patients, a notification
letter to health care providers, and a checklist of topics to discuss
with patients. These resources were added in year 2 and year 3.
Other recommendations (a wallet card to log blood pressure values and a survey to obtain patient feedback) will be added in year
4.
Feedback from year 2 and year 3 indicated that involving the entire pharmacy team in the project helped reduce the burden of
work on the pharmacists. For example, one pharmacy created a
system in which TUPD materials were attached to a patient’s medication refill. When the patient picked up the refill, the pharmacy
technician notified the patient that the pharmacist wanted to speak
with him or her. Another pharmacy involved the pharmacy technicians in using an alert system (tracking sheet) when a study patient was in the pharmacy so that pharmacists could provide consultations.

macies noted difficulty tracking patients (eg, patient used mail-order or 90-day prescriptions, transferred pharmacies, died, was hospitalized, or moved). Three pharmacies found opportunities to collaborate with patients’ providers to improve blood pressure control.
Twenty pharmacies reported plans to sustain at least one project
component to foster medication adherence (eg, measuring blood
pressure on-site, offering counseling or medication reviews,
providing blood pressure information materials, synchronizing
medication, creating a system of automatic refills).

Statewide pharmacy assessment
The response rate for the community pharmacy assessment conducted was 46% (120 of 259). The average number of pharmacists per pharmacy in Montana was fewer than 3 (Table). We
found no significant differences between TUPD-funded pharmacies and non-TUPD–funded pharmacies in the number of pharmacy staff members or pharmacy services related to whether or
not automatic refills or refill reminders are provided (Table).
TUPD-funded pharmacies were significantly more likely than
non-TUPD–funded pharmacies to provide prescription synchronization and medication management with feedback to the patient’s
physician. TUPD-funded pharmacies also were more likely than
nonfunded pharmacies to report that pharmacists were reimbursed
for formal medication therapy management from Mirixa or OutcomesMTM.

Discussion

TUPD-funded pharmacies reported that TUPD materials and resources were useful. Although all participating pharmacies reported distributing TUPD materials, pharmacists reported only 75%
of project participants received these materials because some patients refused them. Pharmacists noted that the wallet card and
journal were helpful and of interest to patients, although they
noted that some of the materials could be written more concisely.
Additionally, 21 pharmacies reported their pharmacists provided
lifestyle counseling and medication therapy management to their
patients with hypertension.

Our findings indicate that it is feasible for community pharmacies
in rural areas to provide their patients with brief consultations and
TUPD educational materials on how to improve blood pressure
medication adherence. Our results are similar to those reported in
other studies, which found that pharmacist interventions could significantly improve medication adherence (2–5,8,18,19). The
project components in these previous studies were not identical to
those in TUPD, however. Some of those interventions provided resources such as a take-home tool kit (4) or blood pressure cuffs for
self-monitoring at home (5,7,8) that our project did not provide.

The pharmacists noted that most of their patients appreciated the
extra attention they received during the consultations. Pharmacists
adjusted the length of the consultation according to the interest
level and needs of each patient. Three pharmacists suggested that
the TUPD project may be most suitable for patients with a new
diagnosis of hypertension because patients with long-term hypertension had already found ways to manage their condition. One
pharmacy lost many project participants because of the participants’ transient employment (oil workers). In addition, 13 phar-

Our study differed from most other studies in that ours focused
only on rural pharmacies. Although one study did examine rural
Minnesota pharmacies, it was a biennial pharmacy workforce survey of outpatient pharmacies rather than an intervention (20).
Also, we did not find any previous study that investigated use of
TUPD materials.
Our results suggest that the pharmacies were able to customize the
project to fit their needs. In addition, our findings indicate that major components of the project can be integrated into the usual prac-
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tice of community pharmacies in rural areas. Pharmacies that were
already being reimbursed for medication therapy management or
that synchronized refills may have been more willing to participate in this project because of their experience in patient consultations.
This project has several limitations. First, our study did not include a control group; however, because this was a project evaluation and not a research project, a control group may not have
been needed. Second, pharmacies were not required to collect data
on patients’ blood pressure control. We did not institute this requirement because of limited pharmacist time, lack of adequate
funding, and difficulty in bringing participants in for measurement. Since we did not require pharmacies to collect data on patients’ blood pressure, we could not conduct additional analyses.
However, some participating pharmacies used a blood pressure
cuff for on-site measurement, and some made the cuff available to
nonparticipating patients. Third, because of the small sample of
pharmacies, the results of our study may not be generalizable to all
pharmacies. We expect to have a larger sample size for study
when additional pharmacies are funded for 2 more years. Fourth,
this project assessed only the perceptions of the pharmacists and
not those of other stakeholders (pharmacy patients or health care
providers). Lastly, because of the annual funding cycle of the
CDC grant, we did not investigate long-term medication adherence. Despite these limitations, our project results suggest that
community pharmacies in rural areas can use brief consultations
and TUPD materials to improve blood pressure medication adherence.
The TUPD project could be expanded to other states that have
community pharmacies in rural areas. In year 2, the DPHHS diabetes program broadened the TUPD project by conducting a similar project with 7 of the pilot pharmacies, targeting pharmacy patients taking blood pressure and diabetes medications. Also, in
2016 the state asthma control program recruited 2 of the pilot
pharmacies to address asthma medication adherence. This expansion of the TUPD blood pressure approach indicates the willingness of community pharmacies to work on chronic disease management. Future research should evaluate whether the TUPD
strategy also improves medication adherence for patients with other chronic conditions such as diabetes or asthma. In addition, research could assess blood pressure control and medication adherence in community pharmacies in rural areas.
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Table
Table. Characteristics and Services Provided by Community Pharmacies in Rural Areas, by TUPD Funding Status, Montana, 2015–2016a
Characteristic or Service

Pharmacies Funded by TUPD
(n = 25)

Pharmacies Not Funded by TUPD
(n = 95)

P Valueb

Pharmacy staff, mean (standard deviation)
No. of pharmacists

2.6 (1.4)

2.6 (1.4)

.74

No. of pharmacy technicians

3.4 (2.0)

3.1 (2.0)

.64

100 (25)

95 (90)

.24

88 (22)

79 (74)

.30

Pharmacy services and computer-system capabilities, % (no.)
Accept electronic prescriptions from outside health care facilities
Automatically refill selected maintenance medication
Provide automated refill reminders for hypertension medication

60 (15)

50 (47)

.35

Provide prescription synchronizationc

88 (22)

56 (53)

.003

Obtain reimbursement
for pharmacists for formal medication therapy
managementd from Mirixa or OutcomesMTMe

92 (22)

50 (47)

<.001

92 (23)

92 (87)

.95

96 (22)

86 (75)

.21

100 (23)

81 (70)

.02

56 (14)

69 (61)

.21

Pharmacist counseling, % (no.)
Provide consultation services daily
Emphasize importance of following prescribed medication regimen
Assist with medication management and provide feedback to patient’s
physician
Provide comprehensive medication review

Abbreviation: TUPD, Team Up. Pressure Down., a program of the Million Hearts initiative (9).
a
Data collected through a survey mailed to 259 community pharmacies.
b
Calculated by using nonparametric Mann–Whitney U test (mean numbers) or χ2 test (percentages).
c
The process of aligning refill dates for all of a patient’s multiple prescriptions.
d
Provided by pharmacist to optimize drug therapy and improve health outcomes.
e
Two leading medication therapy management vendors in Montana.
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Abstract

Results
All facilities reported either full or partial implementation of the 5
standards. Of 1,678 facilities, 21.7% (n = 364) reported full implementation of all standards, and 78.3% (n = 1,314) reported at least
partial implementation. Staff training, which has only one component, had the highest level of implementation: 77.4% (n =
1,299) reported full implementation. Only 44.0% (n = 738) reported full implementation of the standard on a breastfeeding-friendly
environment.

Conclusion

Introduction
Obesity is a major health concern in every US age group. Approximately one in 4 children in Arizona’s Special Supplemental Nutrition Program for Women, Infants, and Children is overweight or
obese. The Arizona Department of Health Services developed the
Empower program to promote healthy environments in licensed
child care facilities. The program consists of 10 standards, including one standard for each of these 5 areas: physical activity and
screen time, breastfeeding, fruit juice and water, family-style
meals, and staff training. The objective of this evaluation was to
determine the level of implementation of these 5 Empower standards.

Methods
A self-assessment survey was completed from July 2013 through
June 2015 by 1,850 facilities to evaluate the level of implementation of 5 Empower standards. We calculated the percentage of facilities that reported the degree to which they implemented each
standard and identified common themes in comments recorded in
the survey.

Arizona child care facilities have begun to implement the Empower program, but facilities will need more education, technical
assistance, and support in some areas to fully implement the program.

Introduction
The US Surgeon General recognizes obesity as a major health
concern (1). Obese children as young as 2 to 5 years are more
likely than children who are not obese at that age to become obese
adults (2). Approximately one in 4 children aged 2 through 4 years
enrolled in Arizona’s Special Supplemental Nutrition Program for
Women, Infants, and Children (WIC) is overweight or obese (3).
Approximately 80% of preschool-aged children spend as much as
40 hours per week in nonparental care (4). National recommendations have established the early care and education setting as an
important opportunity for obesity intervention (5). Evaluations of
obesity prevention interventions in child care facilities show improvements in children’s mealtime behaviors, dietary preferences,
and levels of physical activity (4).
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Several prominent authorities collaboratively published national
standards for best practices in 2010 (6). The Empower program,
based on these national standards, was implemented in 2010 to
promote healthy environments for children in Arizona’s licensed
child care facilities. Participating facilities receive discounted licensing fees for their agreement to follow the program’s 10 standards (Box).
Box. Ten Empower Standards to Improve Health in Licensed Child Care
Facilities in Arizonaa,b

Standard 1. Provide at least 60 minutes of daily physical activity, and do
not allow more than 3 hours of screen time per week.
Standard 2. Practice sun safety.
Standard 3. Provide a breastfeeding-friendly environment.
Standard 4. Determine whether site is eligible for the US Department of
Agriculture Child and Adult Care Food Program.
Standard 5. Limit serving fruit juice.
Standard 6. Serve meals family style.
Standard 7. Provide monthly oral health care education or implement a
tooth-brushing program.
Standard 8. Ensure that staff members receive 3 hours of training
annually on Empower topics.
Standard 9. Make Arizona Smokers’ Helpline (ASHLine) education materials available at all times.
Standard 10. Maintain a smoke-free campus.
a
Data source: Arizona Department of Health Services Bureau of Nutrition
and Physical Activity (7).
b
Implementation of standards in boldface were evaluated in this study.

The objective of this evaluation was to determine the level of implementation of the 5 Empower standards that relate to obesity
prevention: the standards on physical activity and screen time,
breastfeeding, fruit juice and water, and family-style meals, and
the standard on staff training. We hypothesized that none of the
standards would have been implemented across all participating
facilities.

Methods
We designed a self-assessment survey to collect data from licensed child care facilities enrolled in Arizona’s Empower program between July 1, 2013, and June 30, 2015.

Child care facilities volunteer to implement 10 Empower standards. As part of the program, participating facilities receive the
Empower guidebook (7), a reference manual on early care and
education best practices and national recommendations (6,8), and
documents on state rules and regulations (9,10). The guidebook
defines key terms related to standards and provides age-specific
guidance and adaptations for special circumstances. Examples of
policies and materials were also provided for staff education, family engagement, and marketing to assist with implementation.
The Arizona Department of Health Services (ADHS) inspects all
types of licensed child care facilities at least once annually. The
data for this study were collected during the first inspection completed for each participating facility during the 2-year study period. At least one assessment was completed by 1,862 facilities.
Data for 12 facilities were excluded because the provider identification number did not match information in the licensing database,
which we used to verify the identity of each facility and its enrollment capacity. Our sample consisted of 1,850 facilities serving
182,602 children.
Surveyors from the ADHS Bureau of Child Care Licensing collected data from a facility staff member during their annual on-site
inspections. In year 1, electronic tablets and paper surveys were
used to collect data, which were then entered into an Excel (Microsoft Corp) form. Surveyors requested paper surveys in year 2;
data from these surveys were also entered into an Excel form.
These data were then compiled into an Empower database in Excel. Surveyors also recorded comments from facility staff.
The data collection tool was a self-administered survey that asked
facilities to self-report their level of implementation on each component of each standard. Four of the 5 standards consist of more
than one component: physical activity and screen time (10 components), breastfeeding (4 components), fruit juice and water (7
components), and family-style meals (6 components). The fifth
standard, staff training, has only one component. Each component
represents a discrete, observable aspect of the standard.
We conducted 3 levels of analysis: by component, by standard,
and by facility. Proportions were calculated for each component,
standard, and facility by using SPSS version 24 (IBM Corp). For
the analysis by component, each component was examined for its
level of implementation as either full, partial, or not at all. Missing values and responses of “don’t know” were combined into one
category. Because the staff training standard has only one component, we did not analyze this standard by component.
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For the analysis by standard, we categorized each standard into an
overall rating across its components. A standard was categorized
as fully implemented when a facility reported fully implementing
all of the components of the standard. The standard was categorized as not at all being implemented when a facility reported implementation of all components of the standard as “not at all.” If a
facility reported any other mix of ratings across components, the
standard was categorized as partially implemented. Components
with missing values and responses of “don’t know” were excluded from the analyses by standard. The analysis by standard
consisted of 1,678 assessments.
For the analysis by facility, we calculated the percentage of facilities that implemented standards fully, partially, or not at all. A facility was classified as fully implemented if all standards were
rated as fully implemented. Facilities that had implemented none
of the standards were classified as “not at all” implemented. Any
facility with any other combination of fully or partially implemented standards was classified as partially implemented. Components with missing values and responses of “don’t know” were excluded from the analyses by facility. The analysis by facility consisted of 1,678 assessments.
We conducted a content analysis of comments by using QDA
Miner version 4.0 (Provalis Research). We identified themes and
developed codes for analysis. The 1,850 assessments offered 283
comments; we excluded 77 comments because they were not relevant to the study. The remaining 206 comments were classified
into one of 6 categories (general Empower program and the 5
standards) and then analyzed for themes.

Results
In the analysis by facility, all 1,678 facilities reported either full or
partial implementation of all 5 standards. About one-fifth (21.7%;
n = 364) of facilities reported full implementation of all standards,
and 78.3% (n = 1,314) of facilities reported at least partial implementation. In the analysis by standard, the percentage of child care
facilities reporting full implementation ranged from 44.0% (n =
738), for the breastfeeding-friendly environment, to 77.4% (n =
1,299) for staff training (Figure). In the analysis by component
(Table), the level of full implementation ranged from 45.6%
(provides breastfeeding information to families) to 97.9% (offers
water as the first choice for thirst). Four standards had a component on providing information to families; these components had
the lowest levels of implementation. We observed the highest
levels of implementation for the standard on fruit juice and water.

Figure. Level of implementation, by standard, of Arizona Licensed Child Care
Facilities Empower standards reported by 1,678 child care facilities, July
2013–June 2015. Components with missing values and responses of “don’t
know” were excluded from the analyses by standard. Four standards have
multiple components; the staff training standard has only one component.

Of the 206 relevant comments, 92.7% (n = 191) were from surveys completed during the first year of the 2-year study period.
Seventy-five comments related to the Empower program in general; of these, 33 (44.0%) comments related to the process of developing policies; 35 (46.7%) comments related to being new to the
program and not receiving, or only recently receiving, the guidebook; 3 (4.0%) comments related to changes in personnel; and 4
(5.3%) comments indicated that the respondent did not know if the
facility had a policy. The other 139 relevant comments related to
one of the 5 standards and are summarized below.
Physical activity and screen time. Nearly half (46.3%) of facilities
reported fully implementing all 10 components of the standard on
physical activity and screen time (Figure). Most reported fully implementing the component on providing free-play opportunities
(92.5%) and outdoor activity (91.1%), and 67.2% reported fully
implementing the component on providing vigorous physical
activity. Providing information on screen time to families had the
lowest level of implementation (67.0%). Of the 55 comments on
physical activity and screen time, 11 (20.0%) comments related to
the need to clarify language or confusion about components, and
14 (25.5%) comments related to facilities not being all-day centers. Some respondents asked about the definitions of words such
as vigorous, moderate, sedentary, and screen time. Other comments related to a facility being a partial-day facility or not having
an outdoor playground.
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Breastfeeding-friendly environment. The breastfeeding-friendly
environment standard had the lowest level of implementation.
Only 44.0% of facilities reported full implementation, and 20.7%
reported that they had not implemented any components. The lowest component scores for this standard were in providing information to families (45.6%) and displaying information (47.8%). Of
the 76 comments related to breastfeeding-friendly environments,
most (67.1%) indicated that the respondent’s facility did not
provide care for infants and 16 (21.1%) indicated that the standard was not applicable.
Fruit juice and water. More than half (53.3%) of facilities reported fully implementing all of the components of the standard on
fruit juice and water. Nearly all reported full implementation of 2
components: offering water throughout the day (98.6%) and offering water as the first choice for thirst (97.9%). Most (91.4%) facilities reported fully implementing the component for serving only
100% fruit juice. The component for providing information on
fruit juice and water to families had the lowest level of implementation, with only 59.7% of facilities reporting full implementation.
Of the 37 comments related to the standard on fruit juice and water, 27 (73.0%) indicated not serving fruit juice at all.
Family-style meals. More than half (59.7%) of facilities reported
fully implementing all components of family-style meals. Most
(93.2%) reported full implementation of the component for prohibiting the use of food as punishment or reward, and most
(91.2%) required staff participation in meals. More than four-fifths
fully implemented the components for using child-friendly serving
utensils (85.7%) and allowing children to choose what and how
much to eat (83.4%). The component of this standard with the
lowest level of implementation was providing information to families (78.4%). Of the 35 comments related to family-style meals,
18 (51.4%) were about children bringing their own food from
home. Three comments were about not serving food at all (8.6%).
Staff training. The staff training standard had the highest percentage (77.4%) of facilities reporting full implementation. We found
3 comments on staff training.

Discussion
Approximately one in 5 licensed child care facilities in Arizona reported full implementation of all 10 standards of the Empower
program; most facilities reported at least partially implementing

them. Survey comments suggested that many facilities were not
familiar with the Empower guidebook, especially the sections explaining key terms related to physical activity and offering guidance on partial days and indoor play. It appears that more training
and technical assistance are needed on these topics. Future training and technical assistance will focus on educating facility staff
members on these topics, which are fundamental in transforming
the early care and education setting to support healthy behaviors
(11).
A breastfeeding-friendly environment is another important area of
focus for obesity prevention. Observational studies suggest that
the first 2 years of life are an optimal time in which to prevent
obesity by establishing positive eating behaviors (12). They also
suggest that breastfeeding has a promising role in preventing
childhood obesity (13,14). The Empower breastfeeding standard
focuses on creating a breastfeeding-friendly environment (7),
which applies to all child care facilities, even if they do not serve
infants. This standard had the lowest rate of implementation, with
comments indicating that many thought the standard did not apply
to facilities that did not care for infants. These comments suggest
that facilities will need additional training and technical assistance
on this topic. Child care staff members may need a place to express and store breastmilk for their own breastfeeding children
who are not at the facility. Alternatively, a mother of an older enrolled child may need a private lactation area to breastfeed a
younger sibling. A breastfeeding-friendly environment should not
be limited to facilities that enroll infants.
Arizona’s standard on fruit juice is more restrictive than the national recommendation to serve no more than 4 to 6 ounces of fruit
juice per day to children aged one to 6 years (6). Arizona’s standard requires no more than 2 four-ounce servings of 100% fruit
juice per week be given to children aged one to 6, unless it is appropriate for a child’s special health care need (7). Water and milk
are the preferred beverages for meals and snacks (7). Nearly all facilities reported full implementation of components for offering
water throughout the day and offering water as the first choice for
thirst. Arizona’s revised statutes on fruit and fruit juice align with
national recommendations; however, Empower standards exceed
those requirements. Empower training in standards on accessible
and abundant water is especially emphasized in Arizona because
of the potential for dehydration in extreme temperatures. It is critically important to comply with this requirement in Arizona,
where temperatures in the shade frequently measure more than
110°F.
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The Institute of Medicine recommends that child care providers
practice responsive feeding, which includes self-regulation of intake by infants and allowing toddlers and preschoolers to serve
themselves from common bowls (family-style service) (15). This
practice encourages children to eat according to their own hunger
and fullness cues (16) and develop their hand–eye coordination
skills. Additionally, the presence of an adult facilitates learning
about nutrition and can lead to pleasant mealtimes (6). Implementation levels for serving meals family-style were relatively high
among the facilities studied.
Parents and families are role models and strongly influence young
children’s eating and activity environments (14,17). Communication between child care staff and parents is important to promote
healthy weight in children (4). Each standard includes a component on providing information to the family, and we found that this
component had the lowest level of implementation in each standard, indicating a need for specific, standardized educational materials for all facilities to display, disseminate, and have available for
families. Anecdotal feedback from monthly meetings with the licensing surveyors indicated that child care staff were receptive to
distributing and posting colorful educational materials. They suggested that providing a variety of educational information on a
regular basis could help improve family engagement on Empower
topics.
A strength of the study is the size of the sample. The ADHS Bureau of Nutrition and Physical Activity leveraged a unique partnership with the Bureau of Child Care Licensing to administer the assessments as part of its routine site inspections. By embedding the
assessments into licensing processes, we were able to collect data
throughout the state using fewer resources and less time than we
would have used otherwise. The Bureau of Child Care Licensing
surveyors also were able to offer education and technical assistance to encourage facilities to implement standards. Other states
may want to explore this type of opportunity with their child care
regulatory agencies to leverage similar efforts.
Our study had several limitations, including selection and response biases. That facilities volunteered to implement the 10
standards and participate in the program is a selection bias. Discounted licensing fees provided a monetary incentive to overstate
levels of implementation. In addition, the self-assessment was part
of a site inspection in which a reviewer had authority to sanction
noncompliance of official rules. These factors exerted potentially
strong external pressures toward favorable responses. The Empower survey had never been used before and has not been validated. It was a self-assessment, and there was no way to know how
closely a respondent’s self-reported responses corresponded with
their actual practices. The survey did not have an option for “does
not apply” because standards were designed to apply to all set-

tings. Although modifications of standards are permitted for the
unique aspects of some sites, the survey did not account for these
modifications. Finally, this evaluation was limited to ADHS-licensed child care facilities, and our findings might not generalize
to other early care and education settings in or outside Arizona.
Despite these limitations, our results provide insights into an ongoing statewide effort to implement the Empower program in licensed child care facilities and provide baseline data against which
future measures can be assessed. Low levels of implementation in
providing information to families show a need to develop standard educational materials for families, while state requirements
have led to high levels of implementation for the most stringent
standards, such as fruit juice and water, suggesting that family engagement should be a focus of further study. Our findings will be
used in Arizona to more effectively promote policy, system, and
environmental changes in child care settings, which have the potential to improve the health of and reduce obesity rates among
preschool-aged children in Arizona. The program is still in a capacity-building phase, and it is too early to assess its effect on childhood obesity rates.
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Table
Table. Results of Survey Among Licensed Child Care Facilities in Arizona (n = 1,850) on Level of Implementation of Selected Empower Standards, by Component,
July 2013–June 2015a,b
Percentage of Respondents Indicating Level of Implementation
Component

Fully Implemented

Partially Implemented

Not at All
Implemented

Response of Don’t Know or
Missing Data

Standard 1: Physical activity and screen time
Provides at least 60 minutes of planned physical
activity per day

89.1

9.7

0.3

0.9

Includes teacher-led activities

86.5

12.3

0.4

0.7

Includes free play opportunities

92.5

6.9

0.1

0.5

Includes outdoor physical activity

91.1

7.5

0.9

0.5

Includes moderate physical activity

87.4

11.5

0.4

0.8

Includes vigorous physical activity

67.2

26.7

4.3

1.8

Limits sedentary activity to no more than 60
minutes at a time (except nap time)

89.2

6.2

2.5

2.1

Limits screen time to 3 hours or less per week

88.5

4.3

5.9

1.3

Prohibits use of physical activity as punishment

89.9

1.5

7.9

0.7

Provides information on screen time to families

67.0

15.9

13.9

3.2

Provides a place to breastfeed or express milk (not a
bathroom)

62.3

4.8

27.8

5.1

Provides a refrigerator for milk storage

71.4

1.6

23.1

3.9

Displays breastfeeding promotion information

47.8

7.7

38.1

6.4

Provides breastfeeding information to families

45.6

10.5

37.5

6.4

Offers water throughout the day

98.6

0.6

0.3

0.5

Offers water as the first choice for thirst

97.9

1.2

0.4

0.5

Prohibits serving fruit juice more than twice per
week for children aged 1 year or older

84.7

8.0

6.1

1.2

Prohibits serving more than 4 to 6 ounces of fruit
juice at one time

88.7

5.6

4.1

1.7

Serves juice that is only 100% fruit juice with no
added sugar

91.4

2.9

4.4

1.3

Serves fruit juice only at meal or snack times

88.5

4.9

5.4

1.2

Provides information on fruit juice to families

59.7

15.8

20.1

4.4

Serves meals family style

78.7

12.8

7.2

1.2

Uses child-friendly serving utensils

85.7

7.6

5.6

1.0

Standard 3: Breastfeeding-friendly environment

Standard 5: Fruit juice and water

Standard 6: Family-style meals

a
b

Percentages do not always sum to 100 because of rounding. All percentages are based on a denominator of 1,850.
The standard on training is not included because it has no components.
(continued on next page)
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(continued)
Table. Results of Survey Among Licensed Child Care Facilities in Arizona (n = 1,850) on Level of Implementation of Selected Empower Standards, by Component,
July 2013–June 2015a,b
Percentage of Respondents Indicating Level of Implementation
Component
Requires staff participation in meal-time with
children

Fully Implemented

Partially Implemented

Not at All
Implemented

Response of Don’t Know or
Missing Data

91.2

5.8

2.2

0.9

Allows children to choose what and how much to eat

83.4

12.6

3.2

0.7

Prohibits using food as a punishment or reward

93.2

0.9

4.7

1.2

Provides information on healthy eating to families

78.4

13.6

6.3

1.7

a
b

Percentages do not always sum to 100 because of rounding. All percentages are based on a denominator of 1,850.
The standard on training is not included because it has no components.
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Diabetes, a serious and costly condition, is characterized by illness and death from long-term microvascular and macrovascular
complications (1). Additionally, numerous and well-known comorbidities can accompany diabetes, including cardiovascular disease, retinopathy, amputations, and nephropathy (1). Often these
complications and comorbidities interfere with a person’s ability
to self-manage their diabetes (2). The Centers for Disease Control
and Prevention (CDC) projects that as many as 1 in 3 adults could
have diabetes by 2050 (3). In 2012, the United States spent an estimated $245 billion on diabetes care, including $176 billion in
direct medical costs and $69 billion in indirect costs from lost
workdays, restricted activity, disability, and early death (4). Many
costly complications among people with diabetes can be prevented or delayed with appropriate preventive care and self-management (5).
CDC’s National Center for Chronic Disease Prevention and
Health Promotion leads efforts to address the chronic disease burden effectively and equitably in the US population. Generally positioned as the primary public health authority supporting the delivery of public health services within a state, the state health department is a unique partner for the collaborative implementation
of population-focused interventions. The 5-year cooperative agreement SPHA1305 (State Public Health Actions to Prevent and Con-

trol Diabetes, Heart Disease, Obesity and Associated Risk Factors
and Promote School Health) is such a partnership, involving 4
CDC divisions, all 50 state health departments, and the District of
Columbia, to develop strategies to reduce the risk factors for
obesity and the management and prevention of chronic conditions
such as type 2 diabetes. Through this partnership, CDC’s Division
of Diabetes Translation provides scientific leadership and technical expertise to support implementation of cross-cutting approaches to improve diabetes outcomes nationally. This essay reflects on the first 3 years of activity of the cooperative agreement.

Clinical and Community Linkages To
Support Diabetes Self-Management
One way to improve diabetes management is to increase linkages
between community resources and clinical services. Diabetes selfmanagement education and support (DSMES) programs connect
people with diabetes to effective clinical services in their communities. DSMES is usually offered to patients at diagnosis, during annual assessments, and when transitions or new disease complications occur that influence self-management and is guided by
evidence-based standards. DSMES is an individualized process in
which health care providers incorporate information on the needs,
goals, and life experiences of patients when imparting knowledge,
teaching skills, and coaching for behavioral change necessary for
diabetes self-care (6). Through an assessment of program structure, process, and outcomes, the American Diabetes Association
(ADA) and the American Association of Diabetes Educators
(AADE) recognize or accredit organizations providing DSMES
programs to assure quality.
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Studies show that participants in DSMES programs reduce glycosylated hemoglobin (HbA1c) levels, have fewer emergency department visits, and incur lower in-patient costs (7). Findings of a
longitudinal study over a 10-year period showed that each 1% reduction in HbA1c was associated with reductions in risk of 21%
for diabetes-related deaths, 14% for myocardial infarctions, and
37% for microvascular complications (8). Significant decreases in
in-patient costs, a primary source of savings for Medicaid and
commercial payers, have been attributed to DSMES (9).

Assessing Key Activities Implemented
by State Health Departments
Increasing the number of DSMES programs in communities and
securing Medicaid reimbursement in states with no DSMES coverage for beneficiaries are critical goals of cooperative agreement
SPHA1305. State health departments partner with health systems
and community organizations to increase DSMES program access,
patient referrals, and reimbursement. The partners’ activities are
anchored in 4 promising practice areas known to drive implementation: 1) supporting organizations in establishing ADA-recognized or AADE-accredited DSMES programs, 2) securing Medicaid coverage for DSMES, 3) establishing referral policies and
practices in health care systems to efficiently connect people to
DSMES programs, and 4) raising awareness and enhancing the capacity of people with diabetes to participate in DSMES. Numerous state health departments have implemented such activities (Table 1).
Assessment of program activities to monitor and understand how
the activities lead to improved health outcomes is critical to the
success of any system-wide intervention. Performance monitoring
provides useful and timely information on strengths and opportunities for improvement and on how to tailor technical assistance for
midcourse corrections.
In year 3 of the 5-year cooperative agreement, we examined data
on the progress made by analyzing the annual reports of the 51
grant recipients. We abstracted such data as quantitative performance measures describing the reach of activities, the number of
ADA-recognized and AADE accredited DSMES programs, the
proportion of counties with ADA-recognized and AADE accredited DSMES programs, the number of Medicaid recipients with
DSMES as a covered Medicaid benefit, and the number of people
with at least one encounter at an ADA-recognized or AADE-accredited DSMES program. Overall, 43 states were implementing
activities to address DSMES access, participation, and/or coverage. Our analysis included data reported only by state health departments that provided data for a given measure for all 3 years:
2012, 2013, and 2014 (Table 2). The proportion of counties offer-

ing DSMES programs increased from 54.7% at baseline to 57.0%
in year 3 (based on data from 38 states). The overall number of
DSMES programs increased by 7.8% from 2,822 to 3,043 (based
on data from 41 states). We also found a 12.6% increase in the
number of Medicaid beneficiaries with DSMES as a covered benefit, from 1.26 million to 1.42 million (based on data from 20
states). The number of people with diabetes who had at least 1 session at an ADA-recognized or AADE-accredited DSMES program went up by 16.6%, from 906,402 at baseline to 1,057,194 by
year 3 (based on data from 50 states and the District of Columbia)
(Table 2).

Supportive Partnerships in Diabetes SelfManagement Education and Support
Analysis of information in the annual reports on the particular
activities of 43 state health departments that implemented DSMES-related activities were coded according to the 4 promising
practice areas known to drive implementation. In addition, barriers and facilitators reported by 16 state health departments that
elected to evaluate their progress were analyzed.
Health departments and their partners undertook a wide range of
activities. They worked to expand program locations to worksites
and faith-based organizations; convened advisory groups to identify existing programs interested in obtaining ADA-recognition or
AADE-accreditation; sponsored diabetes symposia to provide education for clinical staff, pharmacists, payers, and interested stakeholders on appropriate billing and coding for DSMES services,
sustainability strategies, and reimbursement models; and worked
with partners to survey health care providers to increase referrals
to DSMES programs. Some state health departments developed
data sharing agreements to automate DSMES program referrals
through electronic health records, while others developed toolkits
and educational materials for health care providers. Some developed radio public service announcements and engaged community health workers to raise awareness and increase program
participation in the community. Additionally, several states posted maps of DSMES program locations on websites. Health departments entered into partnerships with Federally Qualified
Health Centers (FQHCs), medical practices, diabetes coalitions,
and pharmacists to advocate for adoption and sustainability of DSMES programs and provided technical assistance to programs
seeking AADE accreditation or ADA recognition.
Health departments reported that the inclusion of DSMES as a
preventive service in the state’s Medicaid expansion program was
critical to success. Establishing champions and creating advocacy
for policy change through statewide diabetes coalitions were also
vital. Having similar software for electronic health records across
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FQHCs, using a statewide database of health information resources and programs, and having health care providers who were
willing to refer patients to programs increased patient participation. DSMES programs that held classes in easily accessible
locations and at convenient times and that used culturally and linguistically appropriate curricula increased participation rates.
Challenges that affected program availability and access included
the application process for AADE accreditation and ADA recognition. Further analysis showed that state health departments have
limited staff to support the processes of accreditation, recognition,
and compliance. Other challenges were a lack of site-level assessment data on DSMES programs; clinicians’ concerns about low
insurance reimbursement rates, not getting reimbursed, and complicated reimbursement processes; scheduling, transportation, and
child care difficulties; and limited availability of culturally and linguistically appropriate programs.

Future Directions
Assessment of the progress made in implementing DSMES programs under cooperative agreement SPHA1305 provides information to develop guidance for helping state health departments
identify how to further improve results by the end of the
SPHA1305 funding cycle. In addition, information on barriers and
facilitators will inform and guide technical assistance and training
provided by the Division of Diabetes Translation for the remainder of the cooperative agreement. The Division of Diabetes
Translation developed a series of interactive webinars to build the
evaluation capacity and enhance completeness and quality in data
reporting. Topics included improving data quality along with developing and disseminating health impact statements and program
success stories to various audiences. Continued attention to program activities and performance monitoring data with a goal of
real-time action to overcome challenges and provide technical assistance will ensure that our partners promote sustainable
strategies for improved health outcomes in diabetes management.
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Tables
Table 1. Examples of Diabetes Self-Management Education and Support Activities Implemented by State Health Departments, 2012–2014
Strategy Driver

Example Activities

ADA-recognized or AADE-accredited DSMES
programs established (primary or satellite
sites)

The Alabama Department of Public Health created an advisory group to work with department staff members to
identify existing DSMES programs, areas of the state underserved or unserved by DSMES programs, and
organizations interested in becoming providers of accredited or recognized programs, and to determine which
strategies should be pursued in which areas to increase access and referrals to and use of DSMES programs.
Arizona Department of Health Services staff members provided technical assistance and training to 3 organizations
in Arizona to obtain AADE accreditation (eg, capacity building within each organization, curriculum development,
credentialing compliance, training of staff on evidence-based strategies).

Insurance coverage for DSMES

The Illinois Department of Public Health engaged with Medicare/Medicaid Alignment Initiative Health Plans to
discuss DSMES coverage for patients/members with diabetes.
Staff members of the Indiana State Department of Health provided live webinars on DSMES reimbursement for 20
hospital-based and 4 pharmacy-based DSMES programs.

Referral policies and practices in place in
the health system to efficiently connect
people with diabetes to DSMES programs

Members of the Nevada Diabetes Education Stakeholder group, created by the Nevada Department of Health and
Human Services, used a DSMES academic detailing toolkit to educate health care providers on ways to increase selfcare options for patients and make referrals to ADA-recognized or AADE-accredited DSMES programs.
Maryland Department of Health and Mental Hygiene staff members designed and built an online self-management
referral website that allows the public to search for DSMES classes and health care providers to refer patients to
DSMES programs.

Awareness, capacity, and willingness of
people with diabetes to attend DSMES
programs when other drivers are in place

Michigan Department of Health and Human Services staff members expanded media promotion of recognized or
accredited DSMES programs through their diabetes program website and a statewide radio public service
announcement.
The New York State Department of Health’s diabetes program partnered with the state’s arthritis program to develop
a digital media campaign to promote DSMES among women aged 40 or older in 2 counties.

Abbreviations: ADA, American Diabetes Association; AADE, American Association of Diabetes Educators; DSMES, diabetes self-management education and support.
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Table 2. Performance Measures for Diabetes Self-Management Education and Support (DSMES) Activities Implemented by State Health Departmentsa

Funding Year
No. of state health
departments reporting data for
all 3 years

No. of ADA-Recognized and/
or AADE-Accredited DSMES
Programs

Proportion of Counties with
ADA-Recognized and/or
AADE-Accredited DSMES
Programs

No. of Medicaid Recipients
With DSMES as a Covered
Medicaid Benefit

No. of People With ≥1
Encounter at an ADARecognized and/or AADEAccredited DSMES Program

41

38

20

51

Baseline (2012)

2,822

54.7

1,258,042

906,402

Year 2 (2013)

3,117

57.8

1,204,677

1,049,473

Year 3 (2014)

3,043

57.0

1,417,124

1,057,194

7.8

4.2

12.6

16.6

Percentage change from 2012
to 2014

ADA, American Diabetes Association; AADE, American Association of Diabetes Educators; DSMES, diabetes self-management education and support.
a
Analysis included data reported only by state health departments that provided data for a given category for all 3 years (2012, 2013, and 2014).
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Abstract
The Centers for Disease Control and Prevention (CDC) developed
a cooperative agreement with health departments in all 50 states
and the District of Columbia to strengthen chronic disease prevention and management efforts through the implementation of evidence-based strategies, such as CDC’s National Diabetes Prevention Program. The National Diabetes Prevention Program supports organizations to deliver the year-long lifestyle change program that has been proven to prevent or delay the onset of type 2
diabetes among those at high risk. This article describes activities,
barriers, and facilitators reported by funded states during the first 3
years (2013–2015) of a 5-year funding cycle.

Introduction
Prediabetes is clinically known as the stage between normal blood
glucose and severe glucose intolerance (1) where blood glucose or
glycated hemoglobin A1C levels are elevated but not high enough
to be diagnosed as diabetes. The Centers for Disease Control and
Prevention (CDC) estimates that 84 million adults aged 18 years
or older in the United States have prediabetes, nearly 90% of
whom are unaware of their condition (2). Prediabetes increases the
risk of developing not only type 2 diabetes but cardiovascular dis-

ease as well (3). The progression of prediabetes to type 2 diabetes
can be prevented or delayed by lifestyle behavior modification addressing diet, exercise, and stress reduction that results in a 5% to
7% weight loss (3,4). On the basis of findings from the Diabetes
Prevention Program research study and subsequent translation
studies (5,6), Congress authorized CDC in 2010 to establish the
National Diabetes Prevention Program (National DPP), which
provides a framework for type 2 diabetes prevention efforts in the
United States.
A key component of the National DPP is a structured, evidencebased, year-long lifestyle change program (LCP) to prevent or
delay onset of type 2 diabetes in people with prediabetes or at risk
of developing type 2 diabetes (7). The LCP is group-based program that is facilitated by a trained lifestyle coach, and uses a
CDC-approved curriculum. The curriculum uses regular opportunities for direct interaction between the lifestyle coach and participants, builds peer support, and focuses on behavior modification
through healthy eating, increasing physical activity, and managing stress. The program may be delivered in person, online, or
through a combination of both delivery modes (8,9,10,).
CDC’s Division of Diabetes Translation works collaboratively to
scale and sustain the National DPP through partnerships with public and private organizations at state and local levels (7). The Division of Diabetes Translation also manages the Diabetes Prevention Recognition Program (DPRP), the quality assurance arm of
the National DPP. Through the DPRP, CDC awards recognition to
organizations delivering the LCP that are able to meet national
quality standards and achieve the outcomes proven to prevent or
delay onset of type 2 diabetes (11).
In 2013, in an effort to promote an integrated model of chronic
disease prevention and management, CDC’s National Center for
Chronic Disease Prevention and Health Promotion developed the
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State Public Health Actions to Prevent and Control Diabetes,
Heart Disease, Obesity and Associated Risk Factors and to Promote School Health (SPHA-1305) cooperative agreement. Under
this 5-year cooperative agreement, all 50 state health departments
and the District of Columbia were funded to implement strategies
to reinforce health promotion, epidemiology, and surveillance
activities and implement targeted strategies that would have a significant impact on school health, nutrition, obesity, diabetes, heart
disease, and stroke.
We present preliminary findings from a collaborative effort
between CDC and state health departments designed to scale and
sustain the National DPP. Findings from the first 3 years are described with the goal of providing an in-depth understanding of
types of activities implemented along with barriers and facilitators
experienced. Comments from grantee reports are included to augment findings presented. The information described in this article
was exempt from ethical research approval because it involved
only a secondary analysis of state program reports. Grantees did
not report data in year 1; thus, findings reflect years 2 and 3 of the
funding cycle (reports submitted in 2015 and 2016).

Implementation Framework To Scale
And Sustain the National DPP
Through funding to state health departments, CDC works to promote awareness of prediabetes and the National DPP; increase
prediabetes screening, testing, and referral; and increase program
participation by facilitating relationships between government
agencies, community-based organizations, insurance providers,
private-sector employers, academia, and health care providers (8).
State health departments also work to secure the program as a
covered benefit for state employees and Medicaid beneficiaries at
risk for type 2 diabetes.
The strategy for scaling and sustaining the National DPP is a set of
recommended activities grouped into 4 drivers that are essential to
long-term success: 1) support the efforts of partners to increase the
availability of LCPs, 2) implement referral policies and mechanisms, 3) establish payers and payment mechanisms, and 4) identify and enroll people with prediabetes or at high risk for type 2 diabetes in LCPs (Table 1). When targeted individually and collectively, these drivers are designed to improve availability of programs; expand reimbursement and insurance coverage; increase
the use of practices and policies within health care systems to
screen, test, and refer patients; and increase willingness of people
at high risk of developing type 2 diabetes to enroll.

State Health Department Progress on Key
Activities
State health departments provide an account of their progress for
key activities and outcomes to CDC annually. Two CDC authors
(Y.M. and S.R.) qualitatively analyzed data from grantee annual
performance reports from years 2 and 3 to summarize the types of
activities implemented. We developed structural codes from the
drivers and analyzed 20 activities from each data set to ensure reliability of the codes. To ensure consistency in coding, authors then
discussed their findings and refined codes to reach a consensus before independently analyzing the remaining data. During their discussion, authors added codes to capture activities that were inconsistent with the drivers. Activities that were dropped by state
health departments were not included in the analysis.

Barriers and facilitators encountered by state health
departments
State health departments selected 1 intervention strategy to evaluate over the cooperative agreement period. In year 2, California,
Colorado, Florida, Kentucky, Maine, Maryland, Minnesota, Missouri, Montana, New Mexico, Nebraska, New York, North Carolina, Oregon, and Rhode Island chose to evaluate the National
DPP strategy. In year 3, Nebraska elected not to evaluate its National DPP work. Evaluation reports from 15 states were included
in the year 2 analysis, and reports from 14 states were included in
year 3. Two authors (S.B. and Y.M.) analyzed the 2 data sets by
using a multistage iterative process to develop a hierarchy of codes
for the data. Authors determined a priori to use the drivers as basic codes, then conducted a thematic analysis coding of reported
facilitators and barriers to each driver. After an initial analysis of 2
reports, authors compared findings and refined and added subcodes before proceeding to code the remaining reports. An additional “other” category was added to capture information not classified within the codes and subcodes.
The number of activities implemented by state health departments
across all 4 categories of drivers doubled from year 2 to year 3,
from 148 to 295. State health departments engaged partners to
support the scaling of the National DPP gradually and strategically through the funding cycle. A summary of key facilitators and
barriers with representative comments is presented (Table 2).

Support the efforts of partners to increase
availability of LCPs
Thirty-five state health departments supported the implementation
of activities of their partners to increase availability of programs in
year 3, an increase of 133% from 15 state health departments in
year 2 (Figure). The most commonly reported activities for this
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driver were creating a network of partners to develop a strategic
plan to scale and sustain the National DPP, convening key stakeholders to address barriers affecting programs, examining state
data to prioritize the location of new programs, establishing mechanisms to increase the availability of LCPs, identifying organizations with infrastructure and capacity to deliver programs, and
leveraging state resources to support their partners to start new
programs. State health departments partnered with community organizations, health care organizations, employers, private insurers,
and government agencies to increase the availability of LCPs in
the community.

Figure. Number of state and District of Columbia health departments (n = 51)
implementing activities within each of 4 drivers essential to increasing
enrollment of people with prediabetes or at high risk of developing type 2
diabetes into National Diabetes Prevention Program (National DPP) lifestyle
change programs (LCPs), 2015–2016.

California reported “a marked increase in the number of in-person
and online LCPs due, in part, to organizations and businesses that
were able to host LCPs in multiple locations.” The ability of these
organizations and businesses to obtain funding was reported as another facilitator that “removed key barriers to the start-up of new
programs” (Minnesota) and “supported program uptake” (Maryland). Nebraska reported that “The complex nature of evidencebased programs made timely, clear, and adequate technical assistance important to our programs and enabled us to continue with
our implementation efforts.”
Although partnerships were vital, some state health departments
faced several challenges in their partnerships, including a lack of
accountability, predetermined reporting structure, clarity in part-

nership roles, follow-through with strategic planning efforts, decision-making power, clear partner priorities, and interest. All of
these challenges impeded efforts to increase program uptake.

Implement referral policies and mechanisms
Forty-seven state health departments implemented activities to increase the number of provider referrals made to LCPs in year 3.
This represented a 62% increase in number of state health departments from year 2 (Figure). Of the 11,385 participants enrolled in
LCPs in year 3, 67.6% (7,700) were referred by a provider. The
most common activities reported were promoting the adoption of
the American Medical Association (AMA)/CDC provider tool kit
(12), providing technical assistance on prediabetes screening and
testing, integrating referrals into coordinated care models, and
leveraging existing electronic health records (EHRs) as novel referral methods to increase participation in LCPs partnering with
state and local medical and nonmedical associations to engage the
clinical community. For example, in years 2 and 3, the Florida Department of Health, in partnership with the American Diabetes Association (ADA), provided mini-grants to 14 LCPs. These
grantees were able to reach 503 health care practices and 955
physicians to discuss establishing processes or policies for referrals to LCPs, and 33 policies and 256 procedures were implemented to refer patients to LCPs. In the 14 LCPs, 336 participants
achieved the desired weight loss outcome of 5% or more in year 3.
Facilitators to developing referral policies for LCPs were having
the buy-in of hospital systems, partnering with providers to establish patient referral policies, delivering provider education through
academic detailing (face-to-face education of providers by trained
health care professionals), providing feedback to providers on referral status, and integrating or linking CDC-recognized lifestyle
change programs to referring clinics. Having LCPs attached to
primary health care settings was valuable. For example, “YMCAs
that established referral policies with local hospitals or health care
providers show greater success recruiting and filling workshop
classes than those that did not” (New York State). Integration of
prediabetes clinical measures into EHRs and providing prediabetes resources in patient waiting areas contributed to referral success. Lifestyle coaches and participants viewed health care providers and workplace health programs as effective referral mechanisms. Grantees also reported challenges to increasing referrals,
such as low provider awareness, provider resistance to making referrals, and difficulty reaching providers to establish a feedback
loop.

Establish payers and payment mechanisms
Activities to establish coverage through payers and payment
mechanisms included convening stakeholders to develop a state-
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specific business case, recruiting champions, and engaging stakeholders to discuss coverage for state employees and Medicaid beneficiaries. By year 3, 42 state health departments were implementing activities around this driver, a threefold increase from 14
state health departments in year 2.
Establishing partnerships to address lack of coverage was key to
increasing LCP reimbursement and enrollment for state health departments: “State employees began having the National DPP
offered to them as a covered benefit. Our diabetes program has
been working [for a while] with the State Employee Group Insurance Program to promote the ‘Prevent’ program within our
agency” (Minnesota); “The National DPP was added as a covered
health benefit for state employees enrolled in Kaiser Permanente
and United Healthcare plans” (Colorado).
Lack of insurance coverage for the National DPP was reported as
a significant barrier. One state health department expressed concern that the lack of insurance coverage for the National DPP
transferred the implementation costs to delivery sites that depended on reimbursement to be sustainable. In this state, low or no
availability of coverage is reportedly driven by a complex payer
landscape where Medicaid reimburses for the National DPP, but
not all employers offer insurance coverage for prediabetes. Another state health department established a formal relationship with
the state governor’s office, which resulted in coverage for state
employees. The governor subsequently established National DPP
enrollment as a leading health metric for the state.

Identify and enroll people with prediabetes or at
high risk for type 2 diabetes in LCPs
In year 3, 22 state health departments were involved in activities to
increase enrollment of people at high risk of developing type 2
diabetes into LCPs (Figure). This was a 46% increase in the number of state health departments implementing activities to support
this driver from year 2 to year 3. The most commonly reported
activities were training lifestyle coaches, developing a marketing
plan, and directing culturally appropriate marketing materials to
people at high risk of developing type 2 diabetes.
State health departments reported that availability of culturally and
linguistically aligned lifestyle coaches was a major facilitator for
identification and enrollment of people with prediabetes or at high
risk for type 2 diabetes into LCPs. Transportation, proximity to
programs, awareness of programs, maintaining contact with program participants on a regular basis, and availability of low-cost or
no-cost programs were also reported as facilitators to increasing
enrollment. The Montana state health department reported increased enrollment and participation in the LCPs and concluded
that incentives contributed significantly to participants’ weight

loss outcomes. Barriers to participants’ willingness to enroll were
transportation needs, cost, scheduling difficulties, nonadherence to
care, LCP complexity and length, lack of perceived self-efficacy,
lack of skills needed to track food intake and physical activity, and
feelings of discomfort in group settings. Another state health department reported that “the challenge continues in assuring that
both consumers and clinicians recognize that prediabetes is a considerable risk factor and one that can be reduced with participation in evidence-based programming” (Nebraska). Solutions reported were using Medicaid transportation assistance, adapting the
curriculum without changing core elements, reiterating key session points, simplifying tracking tools, promoting coping skills,
and providing ongoing support from multiple people beyond the
coaches (case managers, doctors, therapists, family, and friends).

Limitations of this early analysis
Reporting from state health departments on their implementation
of activities to scale and sustain the National DPP had some limitations. Because the evaluation of activities implemented to scale
and sustain the National DPP was optional, only 15 state health
departments in year 2 and 14 in year 3 elected to evaluate the impact of their activities. Thus, the discussion of barriers and facilitators to implementation represents what was reported by state
health departments that evaluated their National DPP work. If state
health departments opted to evaluate a strategy on the basis of how
well they were doing, the overall results would appear more favorable than what actually took place. In addition, the variation in the
level of detail provided in the annual performance reports and
evaluation reports is a limitation of this study. Some grantee reports provided detailed accounts of activities, successes, and barriers, whereas other reports provided brief responses.
Despite aforementioned limitations, this report reflects efforts to
promote an integrated model of chronic disease prevention and
provides insights into ways to evaluate activities to support and
scale a complex, multisector national program designed to stem
the current and projected growth in new cases of type 2 diabetes.
Our findings identify unique and innovative approaches for realworld program adoption and implementation — specifically, approaches that inform new ways of encouraging people in various
sectors to work together to improve health. Our findings provide
real-time insight that can be used to refine universal program implementation and increase opportunities for people at risk to be exposed to evidence-based interventions and to have good health
outcomes.

Implications for the Future
State health departments are effectively supporting evidence-based
programs such as the National DPP to prevent or delay the onset
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of type 2 diabetes in people at high risk. Improving and sustaining
collaborations between public health agencies and health systems
is crucial to the success of this work. We present information on
what works and also information for developing guidance on implementing activities that support and scale this evidence-based intervention in community settings. Understanding the activities being implemented, along with barriers and facilitators, has implications for technical assistance to support the expansion and sustainability of the National DPP. These results provide relevant data on
state health departments’ progress and contribute to the identification of potential best practices. Furthermore, what is learned from
states’ evaluations is critical to making adjustments midstream
during implementation of activities to scale and sustain the National DPP. These early findings can inform the establishment of
communities of practice, identify state health departments to lead
peer-to-peer learning collaboratives, and shape guidance for scaling not just the National DPP but future public health practice.
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Tables
Table 1. Abbreviated List of Activities from the National Diabetes Prevention Program Technical Assistance Guide
Driver

Activities

Support the efforts of partners to
increase the availability of LCPs

• Integrate LCP planning and implementation with ongoing state/city diabetes coalition activities or state diabetes action
plans.
• Explain readiness criteria to organizations interested in becoming LCPs.
• Use grant funds to help ADA/AADE DSME programs develop a strategic business plan to determine their capacity to offer a
LCP.

Implement referral policies and
mechanisms

• Distribute the AMA/CDC provider tool kit, and engage health care systems and providers in using it; partner with state and
local medical associations in reaching the clinical community.
• Provide technical assistance, training, and academic detailing (face-to-face education of providers by trained health care
professionals) on prediabetes screening, testing, and referrals to health care providers and care teams within existing LCP
service areas.
• Support health care systems in building EHRs or other systems to facilitate and track referrals and enhance decision
support.

Establish payers and payment
mechanisms

• Develop a state-specific business case for the National Diabetes Prevention Program.
• Work with state employee health plans and the state Medicaid agency to secure or extend coverage where needed.
• Encourage LCP providers to connect with third-party administrators where necessary to facilitate billing and
reimbursement.

Identify and enroll people with
• Use strategic communication strategies (eg, customized waiting room advertising) to reach people at high risk about the
prediabetes or at high risk for type 2
importance of National Diabetes Prevention Program benefits and coverage.
diabetes in LCPs
• Provide advanced training for lifestyle coaches (eg, motivational interviewing) to further strengthen group facilitation skills.
• Provide materials and other resources to support existing LCP providers’ marketing efforts to recruit participants.
Abbreviations: AADE, American Association of Diabetes Educators; ADA, American Diabetes Association; AMA, American Medical Association; CDC, Centers for Disease Control and Prevention; DSME, diabetes self-management education; EHR, electronic health record; LCP, lifestyle change program.
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Table 2. Facilitators and Barriers to Implementing the National Diabetes Prevention Program, 2015–2016
Themes

Comments From State Health Department Representatives

Facilitators
Reimbursement availability

• “State employees began having the National DPP lifestyle change program offered to them as a covered benefit. Our diabetes
program has been working with the State Employee Group Insurance Program to promote the ‘Prevent’ program within our
agency.” (Minnesota)
• “A large employer and a large insurance company announced (2017) that the National DPP will become a covered benefit.
Expansion in insurance coverage is due in part to California’s Department of Public Health’s PDSTAT statewide organization of
stakeholders, which has been instrumental in educating payers and insurance companies about the need for and value of the
National DPP. The US Preventive Services Task Force recommendations on diabetes screening, released in October 2015, were
another factor in encouraging adoption of coverage for the National DPP.” (California)

Practice/provider referral
policies

“Based on CDC DPRP data, over 75% of participants in lifestyle change programs have enrolled based on a blood-based diagnostic
test, which indicates that the majority of participants had a clinical test indicating prediabetes and were likely referred by a health
care provider. YMCAs that established referral policies with local hospitals or health care providers show greater success in
recruiting and filling classes than those that did not.” (New York State)

Program curriculum

“Having standard curricula and referral policies helps facilitate dissemination of the National DPP lifestyle change program in
community settings, particularly since coordinated care organizations want to implement evidence-based programs.” (Oregon)

Barriers
CDC recognition process

“Paperwork and complicated processes, as well as the inability to use grant funds to support direct services, have been a
challenge.” (Maryland)

Limited program resources

• “Several health systems, clinics, and community-based organizations are linked to lifestyle change programs for delivery and
referral. However, many do not have formal policies and bidirectional networks in place. Staff and funding aimed at enhancing
these policies and networks have been essential to carry this work forward.” (Nebraska)
• “These were the barriers to optimal National DPP implementation. There is a limited amount of wellness funding that has to be
stretched across different priority areas.” (Colorado)

Reimbursement availability

There is no standardized method of reimbursement, and confusion exists about who within the health system can apply for
reimbursement: “Lack of insurance coverage for the program often shuts down conversations about referrals and is a constant
barrier. Despite these obstacles, we do have some early adopters who are developing policies or willing to undergo practice
change.” (Minnesota)

Obtaining referrals

“Many lifestyle change programs report low enrollment and almost no referrals from physicians, even in cases where outreach was
conducted to provider offices and larger health systems.” (California)

Participant cost

“Lack of insurance coverage for lifestyle change programs statewide is most often cited as a reason for why providers are not
diagnosing and referring patients and why patients are not attending (due to the high cost of the program). There are only a small
handful of insurers in New York State that are covering the National DPP as a benefit for their members.” (New York State)

Lack of data

“There is a lack of data on program completion rates, insurance information of enrollees, and measured health outcomes of
program completers. Some insurers are aware of the benefit of the program but need more information on completers and
outcomes to consider reimbursement.” (Rhode Island)

Lack of awareness

“The majority of employees were not aware of the health and wellness policies in place in their departments.” (Colorado)

Abbreviations: CDC, Centers for Disease Control and Prevention; DPRP, Diabetes Prevention Recognition Program; National DPP, National Diabetes Prevention Program; PDSTAT, Prevent Diabetes Screen Test Act Today.
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one QRIS standard that aligned with at least one of the 6 additional topics. QRIS standards related to the physical activity high-impact obesity prevention components were the most common, followed by components for screen time, nutrition, and infant feeding.

Conclusion
The high proportion of states operating a QRIS that included
obesity prevention standards, combined with the widespread use
of QRISs among states, suggests that a QRIS is a viable way to
embed obesity prevention standards into state early care and education systems.

PEER REVIEWED

Abstract
Introduction
A quality rating and improvement system (QRIS) is a fundamental component of most states’ early care and education infrastructures. States can use a QRIS to set standards that define high-quality care and award child care providers with a quality rating designation based on how well they meet these standards. The objective of this review was to describe the extent to which states’ QRIS
standards include obesity prevention content.

Methods
We collected publicly available data on states’ QRIS standards.
We compared states’ QRIS standards with 47 high-impact obesity
prevention components in Caring for Our Children: National
Health and Safety Performance Standards; Guidelines for Early
Care and Education Programs, 3rd Edition, and 6 additional topics based on the Centers for Disease Control and Prevention’s
Spectrum of Opportunities for Obesity Prevention in the Early
Care and Education Setting.

Results
Thirty-eight states operated a state-wide QRIS in early 2015. Of
those, 27 states’ QRIS included obesity prevention standards; 20
states had at least one QRIS standard that aligned with the highimpact obesity prevention components, and 21 states had at least

Introduction
The Centers for Disease Control and Prevention (CDC) identifies
Early Care and Education (ECE) as a priority setting for public
health obesity prevention efforts (1). Every state public health department (including the District of Columbia), as a grantee of
CDC’s State Public Health Actions, requires activities specific to
the ECE setting (2). CDC supports state grantees to embed nationally recommended obesity prevention standards into components
of their ECE systems by using a guiding framework, Spectrum of
Opportunities for Obesity Prevention in the Early Care and Education Setting (Spectrum of Opportunities) (3). The Spectrum of Opportunities outlines common mechanisms through which states can
support ECE facilities to achieve recommended standards for
obesity prevention. One component of this framework is a quality
rating and improvement system (QRIS).
A QRIS is a core component of most states’ ECE infrastructures
and is relatively new; most states began operating a QRIS by 2012
(4). QRIS is one approach to assess and improve quality in child
care settings. Through a QRIS, states establish standards that
define gradations of quality of care and award a quality rating designation to participating ECE programs based on how well they
meet these standards. Many states use a star rating system, with
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more stars indicating higher quality. Some states use licensing regulations as the basis of their lowest quality rating designation.
States’ QRIS standards typically cover the following categories:
professional development, qualifications, training, and accreditation; parent and family involvement; learning environment; licensing compliance and status; staff compensation; administrative
policies and procedures; financial management; and program evaluation (5). It is generally accepted that quality child care can result in improved child outcomes (6–10), and research on QRISs and
childhood outcomes demonstrates that highly rated programs have
a positive effect on children’s development (11,12). However,
little is known about how states use their QRIS as a mechanism to
encourage healthy nutrition, physical activity, and other obesity
prevention strategies in child care, all of which are important components of healthy development for young children (13). The objective of our review was to describe the extent to which states’
QRIS standards include obesity prevention content.

Methods
We used a stepwise process to determine which states had a
statewide QRIS in operation, first using an online public database,
the QRIS Compendium (14). Second, because state participation
in QRISs is rapidly expanding, we conducted independent web
searches for each state that was reported to not have a QRIS to
confirm that no state QRIS existed. Third, we collected information on QRIS standards from official state websites. For the 4
states without QRIS standards posted on official websites, we contacted the QRIS operating agency. We collected data from January through April 2015.

Inclusion and exclusion criteria
Of the 50 US states and the District of Columbia, 38 states had a
statewide QRIS operating during early 2015 with standards available for review. Twelve states and the District of Columbia were
excluded from the sample for the following reasons: we were unable to determine whether the state had a QRIS in operation
(Wyoming, South Dakota); the state was precluded from operating a QRIS through legislative action (Missouri); the QRIS was
operating at a local level (California, Florida); or the QRIS was in
a developmental or piloting phase (Alaska, Connecticut, District
of Columbia, Hawaii, Kansas, Louisiana, Virginia, West Virginia).
These criteria yielded a final sample of 38 states that had a QRIS
with publicly available standards published between 2007 and
2015.

Review methodology
Each state’s QRIS standards were read by 2 researchers (N.A.G.
and C.A.D.) in their entirety and compared with the 47 high-im-

pact obesity prevention components described in Caring for Our
Children: National Health and Safety Performance Standards;
Guidelines for Early Care and Education Programs, 3rd Edition
(15). These 47 components (hereinafter referred to as PCO/CFOC)
were identified as high impact through an expert review process
(15) and are categorized into 4 domains: infant feeding (n = 11
components), nutrition (n = 21 components), physical activity (n =
11 components), and screen time (n = 4 components). The PCO/
CFOC components have been used since 2010 by the National Resource Center for Health and Safety in Child Care and Early Education for an annual assessment of states’ licensing regulations
(16). Several studies used these components and a methodology
similar to the one described here to assess the presence of obesity
prevention content in state child care licensing and regulations
(17–21).
If a state’s QRIS standard contained language that matched either
fully or partially with one or more of the 47 PCO/CFOC components, it was recorded as present. All discrepancies in recording
were resolved through discussion and consensus. To ensure that
no standards were overlooked, one reviewer (N.A.G.) read each
state’s standards a second time. Data were collected in an Excel
database.
We also reviewed each state’s QRIS standards for 6 topics beyond the PCO/CFOC components. These topics were based on the
Spectrum of Opportunities and are complementary strategies to
PCO/CFOC components. These include 1) participation or adherence to the Child and Adult Care Food Program (CACFP), 2) a facility-level self-assessment specific to nutrition, physical activity,
screen time, breastfeeding, or obesity prevention (eg, a nutritional
environment assessment tool), 3) action planning tools for obesity
prevention–related areas (eg, an action plan for active physical
play), 4) professional development training for obesity prevention–related topics (eg, a requirement that providers complete), 5)
technical assistance from professionals with subject matter expertise relevant to obesity prevention (eg, a consultation from trained
dieticians), and 6) family-engagement resources or activities related to obesity prevention (eg, a family resource center with nutrition information).

Results
About one-quarter of states’ QRIS (11 of 38) had no standards related to obesity prevention. Of the 27 QRISs that included obesity
prevention standards, 20 had at least one standard that aligned
with a PCO/CFOC component, and 21 had at least one standard
that aligned with at least one of the 6 Spectrum of Opportunities
topics (Table 1).
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PCO/CFOC components
Six states’ QRIS included at least one standard that aligned with at
least one PCO/CFOC component for infant feeding. Two of the 11
PCO/CFOC components for infant feeding were included in
states’ standards: feeding of breast milk for young infants (IA1, 5
states) and holding infants while bottle feeding (IB3, 1 state) (Table 2). The remaining 9 PCO/CFOC infant feeding components
were not present in states’ QRIS. For example, no state had standards for feeding infants on cue, allowing infants to stop feedings,
developing a plan along with a parent or guardian for introducing
age-appropriate foods, serving fruit juice to infants, or serving
whole fruits to older infants (Table 2).
Eight states’ QRIS included standards that aligned with at least
one PCO/CFOC component for nutrition (Table 2). Fifteen of 21
PCO/CFOC components were addressed. The most common components were prohibiting the use of force or bribery to get children to eat (NH1, 5 states); serving fruits and vegetables (NB2 and
NB3, 4 states); limiting oils and fats (NA1, 2 states); serving lowfat milk to children 2 years or older (NA5, 2 states); serving whole
grains (NB1, 2 states); avoiding sugar (NG2, 2 states); and setting
nutritional requirements for adults who eat meals with children
(NE2, 2 states). Five PCO/CFOC components for nutrition were
not included in any states’ QRIS standards. For example, no QRIS
standards addressed serving low-fat milk alternatives (eg, yogurt,
cottage cheese), teaching children about portion sizes, or prohibiting the use of food as a reward or punishment.
Fifteen states’ QRIS included standards that aligned with at least
one PCO/CFOC component for physical activity. All 11 PCO/
CFOC components for physical activity were addressed (Table 2).
The most common PCO/CFOC component present in states’ QRIS
pertained to providing adequate space for inside and outside play
(PA1, 9 states), providing 2 or 3 occasions of active play outdoors
daily (PC1, 6 states), and encouraging caregivers to lead structured play (eg, activities or games) (PD1, 4 states). Fewer states’
QRIS specified the amount of time toddlers and preschoolers
should be moderately to vigorously active (PC2 and PC3, 2 states
each), or had standards that required caregivers to promote children’s active play and participate in children’s active games (PA4,
2 states). PCO/CFOC components for infant physical activity were
less common (PE1 and PE2, 1 state each), as were standards for
training providers in topics related to physical activity (PA2, 1
state), developing written policies to promote physical activity
(PA3, 1 state), and prohibiting withholding active play from children who misbehave (PA5, 1 state).
Eight states’ QRIS included standards that aligned with at least
one PCO/CFOC component for screen time (Table 2). Seven
states’ QRIS addressed not using screen time for children aged 2

or younger (PB1). Six states addressed allowing screen time only
for educational or physical activity purposes for children aged 2
years or older (PB3), and 4 states had a standard for limiting
screen time for children aged 2 years or older to no more than 30
minutes per week (PB2). Only 2 states’ QRIS had standards prohibiting media use during meal or snack time (PB4) (Table 2).

Spectrum of Opportunities standards
Twenty-one states’ QRIS had at least one standard aligning with
the 6 Spectrum of Opportunities components, which went beyond
the PCO/CFOC components (Table 3). Twelve states’ QRIS
standards referenced participating in or adhering to CACFP meal
pattern requirements. Six states’ QRIS standards included a facility-level self-assessment related to obesity prevention, of which 5
addressed multiple topic areas (eg, nutrition and physical activity).
Four states had a QRIS standard for facility-level action planning
focused on at least one obesity prevention strategy area (eg, physical activity). Ten states had professional development trainings
for nutrition and/or physical activity as stand-alone QRIS standards, of which nutrition was the most common topic addressed.
Six states’ QRIS standards included technical assistance from a
health consultant, child care health consultant, and/or nutritionist.
Ten states had QRIS standards for engaging families through various strategies, such as providing education about nutrition and/or
physical activity.

Other standards related to obesity prevention
Although we examined only standards that aligned with the 47
PCO/CFOC components and the 6 Spectrum of Opportunities topics, we found that 17 states had other standards related to obesity
prevention or promoting healthy lifestyles (Arkansas, Colorado,
Delaware, Indiana, Massachusetts, Maryland, Michigan, Montana,
Nebraska, New Jersey, New Mexico, Nevada, New York, Oregon,
South Carolina, Texas, and Utah). For example, Colorado had a
QRIS standard that awards points to programs that have a garden
and serve fruits and/or vegetables from it for children to taste, and
New York had a QRIS standard that awarded points to programs
that adopt a formal obesity prevention program.

Discussion
Our review found obesity prevention–related standards in 27
states’ QRIS, 20 of which related to at least one PCO/CFOC component, and 21 of which related to a Spectrum of Opportunities
topic. Twenty-two states had fewer than 5 standards related to a
PCO/CFOC component, suggesting that states have the potential
to embed more obesity prevention standards into their QRIS.
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PCO/CFOC components related to physical activity were most
common in states’ QRIS standards, followed by screen time, nutrition, and infant feeding.
Most of the 27 states had QRIS standards related to the PCO/
CFOC physical activity components; the most common QRIS
standard was related to providing physical space for both inside
and outside play. Few states had QRIS standards promoting physical activity (eg, number of minutes per day). Because physical
activity is important not only in obesity prevention but also in the
cognitive and physical development of young children (22), states
could improve in this area.
Few states had QRIS standards addressing PCO/CFOC infant
feeding components. These findings are consistent with those in a
review of child care licensing and regulations for best practices in
infant feeding (23). States could explore opportunities to embed
infant feeding standards into their QRIS as a strategy to fill gaps
or to build on existing standards.
Adherence to, or participation in, CACFP was a common standard. This is an encouraging finding because adhering to CACFP
guidelines ensures that children are served nutritious meals and
snacks. Furthermore, some evidence shows that programs that participate in CACFP have practices that align with several PCO/
CFOC components, such as offering whole-grain foods and fruits
and vegetables and having providers eat the same foods that are
offered to children (24,25).
Much of the research on obesity prevention in states’ ECE systems focuses on child care licensing and regulations and their
practical implications (17–21). Our review also has practical implications, especially for advancing ECE obesity prevention in a
state QRIS. First, using our review as a baseline assessment, states
can monitor progress in QRISs, just as the National Resource Center reviews obesity prevention content in states’ child care licensing and regulations (16,26). Second, states interested in establishing a QRIS can examine our data to identify viable options for
their own state and to identify peer states for consultation. Third,
because a QRIS can build on other state policy and environmental
levers, such as child care licensing and regulations, readers can use
our data in conjunction with other reports to get a more complete
understanding of their state ECE systems’ inclusion of PCO/
CFOC standards (26,27). Finally, states revising their QRIS standards could consider using standards in Caring for Our Children as
a way to include national best practices for obesity prevention.
Our review has several strengths. Several reports identify ECE as
a key setting for early childhood obesity prevention (eg, Scientific
Report of the 2015 Dietary Guidelines Advisory Committee [28],
Surgeon General’s Vision for a Healthy and Fit Nation 2010 [29]),

and our review provides insight into how states have included
obesity prevention–related standards into their QRIS. Our review
builds on previous work (30,31) on obesity prevention in QRISs
by demonstrating what has occurred in several states and how a
QRIS can be used to address obesity prevention in ECE. It also
serves as the first detailed baseline report of states’ work in QRISs
as a mechanism for obesity prevention. As more states establish a
QRIS, states could consider strengthening the language of standards to bring them closer to fully meeting PCO/CFOC components. For example, a state’s QRIS standard that partially meets a
PCO/CFOC component says, “breastfeeding is encouraged and the
environment and program policies are designed to support this.”
Adding language about “making arrangements for mothers to feed
their children comfortably on-site” would bring it closer to fully
meeting the PCO/CFOC component (IA1). Because the methodology used in our review aligns with the monitoring of child care licensing and regulations, state public health departments, early
learning stakeholders, and directors of state QRISs can use our
findings in conjunction with other reports to get a more complete
picture of how well their state’s ECE system supports obesity prevention (26,27). Finally, our methodology could be used by other
researchers interested in exploring the inclusion of other Caring
for Our Children standards in state QRISs (eg, childhood mental
health standards). Caring for Our Children has more than 600
standards with thousands of components on various health and
safety topics, including infectious disease, positive behavior management, sun safety, oral health, and use of consultants in early
childhood mental health and early education.
Our review has several limitations. We relied on publicly available QRIS materials from states’ websites, and it is possible that
the materials were not current. Second, a state’s licensing regulations were not factored into the review even when the regulations
were used as the basis of the lowest quality rating designation for
the state (32). Third, the methodology relied on subjective interpretations of states’ QRIS standards. Although we were careful in
using a well-known framework for obesity prevention in child care
settings and adapting a published methodology, reviewers relied
on the written text of states’ QRIS standards as the sole basis to
determine whether each obesity prevention component was included (15). For example, if a standard referenced a “physical
activity checklist,” coders gave credit to the state for having a facility-level assessment that addressed obesity prevention.
However, the content of facility-level assessment and action planning tools included in QRIS standards were not reviewed. This
limitation extends to standards related to professional development and technical assistance.
QRISs have grown in popularity in the United States during the
last decade, partially as a result of the Race to the Top Early
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Learning Challenge (33) and other actions, such as the reauthorization of the Child Care Development Block Grant. With continued support of quality improvement initiatives for child care,
states may continue to strengthen their QRIS. Although participation in a QRIS is currently voluntary for ECE providers in most
states, with the exception that some states require ECE providers
that receive state child care subsidy funds to participate, states are
increasingly providing incentives and using other strategies to increase participation (30). For these reasons, a QRIS can be considered as a potential lever in a state’s ECE system to embed
obesity prevention standards and may provide a systematic way to
improve obesity prevention policies and practices in many ECE
settings.
Although we suggest QRIS is a viable option for embedding
obesity prevention into a state’s ECE system, we also note that
various factors influence whether a state chooses to pursue the establishment of a QRIS or another mechanism, such as child care
licensing and regulations, to improve ECE environments.
Moreover, what is viable in one state may not be viable in another.
A single strategy alone, such as a QRIS, is unlikely to improve the
quality of ECE environments. Rather, a series of approaches that
build on each other, such as those outlined in CDC’s Spectrum of
Opportunities, may be needed to achieve widespread change. As
our review shows, a QRIS is one strategy that states are pursuing
as part of a layered approach to set standards for higher-quality
child care; however, long-term health outcomes and the prevention of obesity are influenced by many factors that extend beyond
the child care setting (34).
CDC continues to provide support to states in their efforts to address obesity prevention in ECE through policy, systems, and environmental change, and a QRIS is one of several mechanisms
states can pursue. State agencies can use findings from our review
to better understand QRISs and opportunities to support obesity
prevention in ECE.
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Tables
Table 1. Summary of Information on Quality Rating and Improvement Systems With at Least One Standard That Aligns With PCO/CFOC Componentsa and/or
Spectrum of Opportunities Componentsb, by State (n = 27)c, 2010–2015

State

Name of QRIS (Date of Publication of Standards)

No. of PCO/CFOC Componentsa
Present in QRIS Standards

No. of Spectrum of
Opportunities Componentsb
Present in QRIS Standards

Arkansas

Better Beginnings (2010)

1

2

Colorado

Colorado Shines (2014)

2

3

Georgia

Quality Rated (2012)

0

2

Idaho

Steps to Quality (unknown)

0

3

Iowa

Iowa’s Quality Rating System (2011)

0

3

Indiana

Paths to Quality (2008)

4

0

Massachusetts

Massachusetts QRIS (2010)

1

1

Maryland

Maryland Excels (2014)

8

2

Maine

Quality for ME (unknown)

1

0

Michigan

Great Start to Quality (2013)

1

2

Minnesota

Parent Aware (2013)

0

2

Montana

Best Beginnings STARS to Quality (2014)

3

2

North Dakota

Bright and Early North Dakota (2012)

1

2

Nebraska

Step Up to Quality (unknown)

0

4

New Jersey

Grow NJKids (2014)

1

3

New Mexico

FOCUS (2015)

4

2

Nevada

Nevada Silver State Stars QRIS (2014)

4

4

New York

QUALITY Stars NY (2014)

10

2

Oklahoma

Oklahoma Reaching for the Stars (unknown)

3

0

Oregon

Oregon QRIS (unknown)

8

0

Pennsylvania

Pennsylvania Keystone STARS (2014–2015)

0

1

Rhode Island

BrightStars (2013)

1

0

South Carolina

ABC Quality (2012–2013)

15

3

Texas

Texas Rising Star (2012)

4

0

Utah

Care About Childcare (unknown)

10

2

Washington

Early Achievers (unknown)

0

1

Wisconsin

YoungStar (2014)

2

2

a

Forty-seven obesity prevention components, referred to as PCO/CFOC, are described in Caring for Our Children: National Health and Safety Performance
Standards; Guidelines for Early Care and Education Programs, 3rd Edition (15).
b
Components (n = 6) are based on the Centers for Disease Control and Prevention’s Spectrum of Opportunities for Obesity Prevention in the Early Care and
Education Setting (3) and are complementary strategies to PCO/CFOC components.
c
Thirty-eight states had a Quality Rating and Improvement System with publicly available standards published between 2007 and 2015; of these, 11 states had no
Quality Rating and Improvement Systems standards aligning with PCO/CFOC components or the 6 additional Spectrum of Opportunities (3) components: Alabama,
Arizona, Delaware, Illinois, Kentucky, Mississippi, North Carolina, New Hampshire, Ohio, Tennessee, Vermont. Twelve states and the District of Columbia were excluded from the review for various reasons: unable to determine whether the state had a QRIS in operation (Wyoming, South Dakota); precluded from operating
QRIS through legislative action (Missouri); QRIS operating at a local level (California, Florida); and QRIS in a developmental or piloting phase (Alaska, Connecticut,
District of Columbia, Hawaii, Kansas, Louisiana, Virginia, West Virginia).

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.
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Table 2. States That Have at Least One Standard That Aligns With PCO/CFOC Componentsa, by Standard, 2010–2015b
Standard

State

No. of
States

Infant feeding (11 items)
IA1. Encourage/support breastfeeding by onsite arrangements for moms to breastfeed

Montana, New Jersey, New York, Nevada, Utah

5

IA2. Serve milk or formula until at least 12 months of age

0

0

IB1. Feed infants on cue

0

0

IB2. Do not feed infants beyond satiety/allow infant to stop the feeding

0

0

IB3. Hold infants while bottle feeding

Texas

1

IC1. Develop a plan for introducing age-appropriate solid foods in consultation with the
child’s parent/guardian and primary care provider

0

0

IC2. Introduce age-appropriate solid foods no sooner than 4 months of age, and
preferably around 6 months of age

0

0

IC3. Introduce breastfed infants gradually to iron-fortified foods no sooner than 4 months, 0
and preferably at 6 months

0

ID1. Do not feed an infant formula mixed with cereal, juice, or other foods

0

0

ID2. Serve whole fruits, mashed or pureed, for infants aged 7 months to 1 year

0

0

ID3. Serve no fruit juice to children younger than 12 months

0

0

Maryland, South Carolina

2

Nutrition (21 items)
NA1. Limit oils by choosing monounsaturated fats and polyunsaturated fats and avoiding
trans fats, saturated fats, and fried foods
NA2. Serve meats and/or beans, avoiding fried meats

South Carolina

1

NA3. Serve other milk equivalent products (yogurt, cottage cheese) using low-fat variants
to children 2 years or older

0

0

NA4. Serve whole milk to children aged 12 to 24 months who are not on human milk, or
serve reduced-fat milk to those at risk for hypercholesterolemia or obesity

Nevada

1

NA5. Serve skim or 1% milk to children aged 2 years or older

Nevada, South Carolina

2

NB1. Serve whole-grain breads, cereals, and pastas

Maryland, South Carolina

2

NB2. Serve vegetables (dark green, orange, deep yellow, and root, such as potatoes and
viandas)

Maryland, Oregon, South Carolina, Utah

4

NB3. Serve fruits of several varieties, especially whole

Maryland, Oregon, South Carolina, Utah

4

NC1. Only 100% juice, no added sweeteners

0

0

NC2. Offer juice (100%) only during meal times

0

0

NC3. Serve no more than 4–6 ounces of juice per day to children aged 1–6 years

South Carolina

1

NC4. Serve no more than 8–12 ounces of juice per day to children aged 7–12 years

NAc

NAc

ND1. Make water available both inside and outside

Utah

1

NE1. Teach children appropriate portion sizes by using plates, bowls, and cups that are
developmentally appropriate to nutritional needs

0

0

NE2. Adults eating meals with children eat items that meet standards

Montana, Utah

2

NF1. Serve small-sized, age-appropriate portions

Texas

1

NF2. Permit children to have 1 or more additional servings of nutritious foods that are low Texas
in fat, sugar, and sodium as needed to meet the caloric needs of the child; teach children

1

a

Forty-seven obesity prevention components, referred to as PCO/CFOC, are described in Caring for Our Children: National Health and Safety Performance
Standards; Guidelines for Early Care and Education Programs, 3rd Edition (15). The standards listed in this table have been abbreviated.
b
The letter–number combinations (eg, 1A1) correspond to the letter–number combinations used in the coding system of the National Resource Center (16).
c
Not applicable to children aged 0 to 5 years.
(continued on next page)
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(continued)
Table 2. States That Have at Least One Standard That Aligns With PCO/CFOC Componentsa, by Standard, 2010–2015b
Standard

State

No. of
States

who require limited portions about portion size; monitor their portions
NG1. Limit salt by avoiding salty foods (chips, pretzels)

Maryland

1

NG2. Avoid sugar, including concentrated sweets (candy, sodas, sweetened drinks, fruit
nectars, flavored milk)

Maryland, South Carolina

2

NH1. Do not force or bribe children to eat

Indiana, Montana, Oregon, South Carolina, Texas

5

NH2. Do not use food as a reward or punishment

0

0

PA1. Provide adequate space, both inside and outside play

Colorado, Indiana, Massachusetts, Maine, North Dakota,
Oklahoma, Oregon, Rhode Island, Utah

9

PA2. Provide orientation and annual training opportunities for caregivers/teachers to
learn age-appropriate gross motor activities and games that promote physical activity

Arkansas

1

PA3. Develop written policies on the promotion of physical activity and the removal of
potential barriers to physical activity participation

South Carolina

1

PA4. Require caregivers/teachers to promote children’s active play and participate in
children’s active games at times when they can safely do so

Oregon, South Carolina

2

PA5. Do not withhold active play from children who misbehave

South Carolina

Physical activity (11 items)

1

PC1. From birth to 6 years, provide 2 or 3 occasions daily of active play outdoors, weather Indiana, Michigan, New York, Oklahoma, South Carolina,
permitting
Utah

6

PC2. For toddlers, provide 60–90 minutes per 8-hour day of moderate to vigorous
physical activity

New York, Wisconsin

2

PC3. For preschoolers, provide 90–120 minutes per 8-hour day for moderate to vigorous
physical activity

New York, Wisconsin

2

PD1. From birth to 6 years, provide 2 or more daily structured or adult-led activities or
games that promote movement

Arkansas, Colorado, Nevada, New York

4

PE1. Daily supervised tummy time for infants

New York

1

PE2. Use infant equipment (swings, stationary centers, seats, bouncers) only for short
periods of time if at all

South Carolina

1

Maryland, New Mexico, New York, Oklahoma, Oregon,
South Carolina, Utah

7

Screen time (4 items)
PB1. Do not utilize media (television, video, or DVD) viewing and computer with children
younger than 2 years

PB2. Limit total media time for children aged 2 years or older to no more than 30 minutes New Mexico, New York, Oregon, Utah
per week

4

PB3. Use screen media with children age 2 years and older only for educational purposes Indiana, Maryland, New Mexico, New York, Oregon, Utah
or physical activity

6

PB4. Do not utilize television, video, or DVD viewing during meal or snack time

2

New Mexico, New York

a

Forty-seven obesity prevention components, referred to as PCO/CFOC, are described in Caring for Our Children: National Health and Safety Performance
Standards; Guidelines for Early Care and Education Programs, 3rd Edition (15). The standards listed in this table have been abbreviated.
b
The letter–number combinations (eg, 1A1) correspond to the letter–number combinations used in the coding system of the National Resource Center (16).
c
Not applicable to children aged 0 to 5 years.

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.
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Table 3. States That Have at Least One Standard That Aligns With Spectrum of Opportunities Componentsa, by State (n = 21), 2010–2015

Spectrum of Opportunities Componenta
CACFP

Facility-Level
Assessment Tools

Facility-Level Action
Planning

Professional
Development

Technical Assistance

Family Engagement

Arkansas

—

—

—

Nutrition, Physical
activity

—

Nutrition, Physical
activity

Colorado

—

—

—

Nutrition

Child care health
consultant

Nutrition, Physical
activity

Georgia

—

Nutrition, Physical
activity

Nutrition, Physical
activity

—

—

—

Idaho

—

Nutrition, Physical
activity

Nutrition, Physical
activity

—

Child care health
consultant

—

Iowa

Yes

—

—

Nutrition

Child care health
consultant

—

Maryland

Yes

—

—

—

—

Nutrition, Physical
activity

—

—

—

—

Child care health
consultant

—

Michigan

Yes

—

—

—

—

Nutrition

Minnesota

Yes

—

—

Nutrition, Physical
activity, Obesity
prevention

—

—

Montana

Yes

—

—

Nutrition

—

—

North Dakota

Yes

Nutrition, physical
activity

—

—

—

—

Nebraska

Yes

Nutrition, Physical
activity,
Breastfeeding, Screen
time

—

Nutrition, Physical
activity,
Breastfeeding, Screen
time

—

Nutrition, Obesity
prevention

New Jersey

Yes

Nutrition, Physical
activity,
Breastfeeding, Screen
time

—

—

—

Nutrition, Obesity
prevention

New Mexico

—

—

Nutrition, Physical
activity, Obesity
prevention

Nutrition

—

—

Nevada

Yes

Nutrition

Nutrition, Physical
activity

—

Child care health
consultant,
Nutritionist

—

New York

Yes

—

—

Obesity prevention

—

—

—

—

—

—

—

Nutrition, Physical
activity

Yes

—

—

Nutrition, Physical
activity

—

Physical activity

Utah

—

—

—

—

Child care health
consultant

Nutrition, Physical
activity

Washington

—

—

—

—

—

Nutrition, Physical
activity

Yes

—

—

Nutrition

—

—

State

Massachusetts

Pennsylvania
South Carolina

Wisconsin

Abbreviations: —, does not have component; CACFP, Child and Adult Care Food Program.
a
Components (n = 6) are based on the Centers for Disease Control and Prevention’s Spectrum of Opportunities for Obesity Prevention in the Early Care and
Education Setting (3) and are complementary strategies to PCO/CFOC components. Forty-seven obesity prevention components, referred to as PCO/CFOC, are described in Caring for Our Children: National Health and Safety Performance Standards; Guidelines for Early Care and Education Programs, 3rd Edition (15).
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These early outcomes suggest that State Public Health Actions has
had a positive impact on the nutrition environment of US schools.
Systematically addressing areas for improvement could further expand the reach of these efforts during the remainder of the cooperative agreement.
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Introduction

Abstract
Introduction
Since 2013, the State Public Health Actions to Prevent and Control Diabetes, Heart Disease, Obesity and Associated Risk Factors
and Promote School Health (State Public Health Actions) program has been implemented to support and reinforce healthy
choices and healthy behaviors among the US population. The Centers for Disease Control and Prevention’s Division of Population
Health’s School Health Branch has been a critical component, ensuring that state health departments support schools in adopting
nutrition standards and creating a supportive nutrition environment. The objective of this article was to describe early outcomes
of the school nutrition strategies of State Public Health Actions.

Methods
We examined the extent of progress for short-term performance
measures and for school nutrition evaluation questions, using data
secured from 51 grantees through the performance measures database and state evaluation reports.

Results
During the first 4 years of the cooperative agreement, grantees
demonstrated significant progress compared with year 2 for school
nutrition performance measures. Collectively, grantees provided
professional development and technical assistance to staff in 7,672
local education agencies and reached more than 29 million students. Success was also noted for several nutrition practices in
schools.

State Public Health Actions to Prevent and Control Diabetes,
Heart Disease, Obesity and Associated Risk Factors and Promote
School Health (State Public Health Actions) is a 5-year cooperative agreement that supports state health departments in the promotion of healthy choices and healthy behaviors among the US population (1). The Centers for Disease Control and Prevention’s
(CDC’s) Division of Population Health, School Health Branch
seeks to prevent childhood obesity through healthy eating and
physical activity policies and practices and through supporting students with chronic health conditions.
More than one-third of children and adolescents in the United
States are overweight or obese (2). Because many students consume up to half of their daily calories at school (3), the school nutrition environment can affect children’s diet and overall health.
Schools are a priority setting for addressing healthy eating behaviors through access to healthy foods and beverages and obtaining
consistent information about healthy eating (4–6). The school nutrition environment includes foods and beverages available
through multiple venues (eg, school meal programs, vending machines, celebrations, fundraisers), messages about good nutrition
that students see and hear, and opportunities for students to learn
about and practice healthy eating behaviors (7). Although recent
policy changes at the federal, state, and local levels have improved the school nutrition environment, continued progress on
policy implementation is needed (8–10).
This article describes the early outcomes of the school nutrition
strategies, specifically changes in school-level nutrition practices,
of State Public Health Actions.

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.
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Methods
In June 2013, all 50 states and the District of Columbia were awarded funding under either the basic or enhanced component of State
Public Health Actions (1). The basic component awarded funding
to all states to support health promotion, epidemiology, surveillance activities, and targeted strategies. The competitive enhanced
component awarded additional funding to 32 states to build on and
extend the activities supported with basic funding to achieve greater reach and impact. In this study, we examined data from grantees
that reported use of these funds to adopt nutrition standards and
create supportive nutrition environments in schools. The required
strategies focused on interventions that included providing professional development and technical assistance; establishing standards (including for sodium) for all competitive foods (ie, foods and
beverages sold outside of the school meal programs); prohibiting
advertising of unhealthy foods; and promoting healthy foods in
schools, including those sold and served in school meal programs
and other venues. Grantees are required to report component-specific performance measures annually and provide data on year 5
targets; states that receive enhanced funding are required to report
outcomes. In addition, grantees that receive enhanced funding are
expected to work with up to 15 local education agencies (LEAs)
(ie, school districts). States identified LEAs, which represent a
subset of all the LEAs in a state, on the basis of their own criteria;
however, they were encouraged to select LEAs in areas disproportionately affected by chronic diseases and the risk factors that
cause them, including those with students who have a high prevalence of overweight or obesity, have limited access to healthy
foods and beverages, and do not obtain adequate physical activity.
The analysis and findings presented in this article are a subset of a
national evaluation (11), and approval was secured from the Office of Management and Budget (no. 0920–1059).
We conducted a document review of annual progress reports and
analyzed quantitative performance measure data using a mixedmethods design. These data represented performance from July 1,
2013, through January 31, 2017. Data were obtained from 51
grantees that reported on basic performance measures; 32 of those
grantees also reported on enhanced performance measures for enhanced states. School Health Profiles (Profiles) was the primary
data source for all school-level performance measures. Profiles is a
system of surveys that assess school health policies and practices
among secondary schools in states, territories, tribal jurisdictions,
and large urban school districts (12). Profiles uses random, systematic, equal-probability samples to produce data representative
of schools with 1 or more of grades 6 through 12 in each site. Data
were collected in spring 2014 and 2016. Profiles data were collected in the targeted LEAs identified in each of the 32 enhanced
states. The primary data source for the policy-related performance

measures (ie, 2.3.03 and 2.3.05) was WellSAT 2.0, an interactive
tool used to assess the quality of written local school-wellness
policies (13). Grantees also developed their own data collection
systems to track professional development and technical assistance. Only data from years 2 and year 4 were included for all
measures.
In addition, we collected and analyzed year 3 state evaluation reports. These evaluation reports represented data collection from
August 1, 2015, through July 31, 2016. Grantees submit annual
evaluation reports that provide detailed findings derived from their
state-level evaluation of interventions and strategies. All grantees
submitted evaluation reports, of which 29 of the 32 enhanced
grantees evaluated the implementation of the enhanced school nutrition strategy. Evaluation reports addressed core questions corresponding to level of implementation. Grantees self-identified as
being in either the adoption or implementation phase for the
school nutrition strategy. Grantees at the adoption stage reported
findings in response to the following core questions: 1) “What
state activities have been effective in promoting nutrition policy
development and nutrition practice adoption among districts and
schools?” and 2) “What are the major facilitators and barriers in
helping districts and schools create a supportive nutrition environment, such as partnerships with the Department of Education?
How were the barriers overcome?” Grantees at the implementation stage reported findings related to the following core questions: 1) “What critical factors or activities influence the successful implementation of nutrition policy and nutrition practice?” and
2) “To what extent has implementation of nutrition policies and
nutrition practices increased access to healthier foods and beverages at school?” In their evaluation report, grantees provided summaries of the approach and strategies of the intervention, the facilitators and barriers to implementation of the strategies, the evaluation indicators, and the evaluation findings.
For analysis of the annual progress reports, year 2 and year 4 data
for eligible states were aggregated. Reach estimates were calculated on the basis of the performance measure type (ie, count, numerator and denominator, and percentage). Measures reported as
counts were summed as totals across eligible states. Measures reported as percentages were reported as means across eligible
states. In addition, for each performance measure, the percentage
change in the actual values reported from year 2 to year 4 were
calculated. Next, to determine whether the percentage change for
each measure was significant (P < .05), the average percentage
change (across all grantees) was compared with zero by using onesample t tests. Achievements of basic component short-term measures are also described.

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/2017/17_0106.htm

PREVENTING CHRONIC DISEASE

VOLUME 14, E128

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

DECEMBER 2017

Primarily qualitative data were obtained from evaluation reports.
We identified and summarized the key school nutrition evaluation
findings for year 3. Thematic analysis was conducted to identify
and classify patterns or themes across the evaluation reports in
terms of the types of changes in the nutrition environment, facilitators, barriers, lessons learned, and recommendations reported.
The analysis involved inductively coding the data, deductively
identifying themes, visualizing the relationship between codes and
themes, sorting and sifting themes to identify interrelationships,
and constructing memoranda that summarized the themes. This
method of analysis incorporated both the data-driven inductive approach of Boyatzis (14) and the deductive a priori template of
codes approach outlined by Crabtree and Miller (15).

Results
Data from the program’s fourth year of implementation demonstrated reach of professional development and technical assistance,
progress on the implementation of various evidence-based practices, and identification of factors related to effective nutrition
policy and practice. Data were provided by 51 grantees (all 50
states and the District of Columbia).

Performance measures
Data from the basic component show that 7,672 LEAs received
professional development and technical assistance on strategies to
promote the adoption of nutrition standards, affecting 29.3 million
students in these LEAs (Table) and representing a significant increase of 3,771 LEAs from year 2. Among the 32 enhanced
grantees with targeted work in up to 15 LEAs each, 609 LEAs received professional development on creating a supportive nutrition environment in schools, affecting approximately 3.7 million
students at year 4. The increase between year 2 and year 4 was
significant.
In the areas of nutrition policy and school nutrition practices
among the 32 enhanced grantees, 59.5% of LEAs reported adopting and implementing policies to establish standards (including for
sodium) for all competitive foods available during the school day,
compared with 50.4% in year 2 (Table). Additionally, 58.5% of
schools reported they do not sell less-healthy foods and beverages,
a significant increase from year 2. In year 4 only 33.5% of LEAs
reported adopting and implementing policies that prohibit all
forms of advertising and promotion, while 56.9% of schools indicated they prohibited all forms of advertising and promotion for
candy, fast food restaurants, or soft drinks. A little more than 13%
of schools also reported they priced nutritious foods and beverages at a lower cost, and almost half of schools provided nutrition
information to students or families, a significant increase from
year 2. Eighty percent of schools increased accessibility of healthy

options by placing fruits and vegetables near the cafeteria cashier.
The percentage of schools that allow students to have access to
drinking water decreased slightly, from 58.6% in year 2 to 57.9%
in year 4 (Table). Nearly one-third of schools offered fruits and
nonfried vegetables when foods are offered at school celebrations,
and 14.4% of schools allowed students to purchase fruits and vegetables from vending machines, or at the school store, canteen,
snack bar, or as à la carte items, a decrease from 19.9% in year 2
(Table).

State evaluation
Fifty-one state evaluation reports containing results of interventions designed to create supportive nutrition environments were
analyzed. Fifty-seven percent of grantees evaluated the strategy
focused on creating healthy school nutrition environments (12 in
the adoption phase and 17 in the implementation phase). More
than half of the 29 grantees evaluating this strategy reported the
facilitators and barriers to creating supportive nutrition environments. Among them, 67% identified strong leadership, committed
staff, formal partnerships, and engaging champions for school nutrition as key facilitators. The availability of professional development and technical assistance to support staff in the development,
implementation, and evaluation of school nutrition interventions
also was beneficial. Collectively they provided more than 780 professional development and technical assistance opportunities; 11
grantees reached more than 4,200 state, district, and school administrators; food service staff; and teachers. Other facilitators included communicating about school nutrition, offering incentives,
and disseminating resources. Forty-one percent of grantees also
found these facilitators influential in the successful implementation of nutrition policy and practice. Sixty percent of grantees reported barriers to creating a supportive nutrition environment, including inadequate capacity (eg, lack of appropriate facilities,
staff), negative attitudes, perception of changing traditions (ie,
snacks for celebrations), and lack of buy-in and support.
Grantees also described many activities that contributed to the perceived increase in access to healthier foods and beverages. For
75% of grantees, the implementation of nutrition practices and
policies to increase access to healthier foods and beverages in
schools was largely accomplished by changing and adopting district-level nutrition policies and practices for competitive foods,
healthy school celebrations, events, or fundraisers; food and
beverage procurement; and meal preparation and service. Many of
these policy changes were enacted to better align with state and
national nutrition standards such as the new Smart Snack regulations, but some also aimed to improve the consistency and quality
of how food is presented to students, availability of information
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about menu nutrition contents for parents and students, and access
to healthier food options (ie, in vending machines and during meal
service). Some of these policies also prohibited advertising and
promotion of less nutritious foods and beverages on school property.
As a result of these policy changes, 66.7% of grantees saw practice changes implemented in schools and districts, including increased use of locally grown food (eg, via school gardens) and
scratch cooking methods, thus improving the quality and nutritional value of school meals. Changes in local wellness policies also
bolstered the development of school health improvement plans
that targeted healthy eating habits; the consumption of fruits, vegetables, and healthy snacks; and use of evidence-based and comprehensive health education curricula that align with national and
state standards to promote healthy behaviors among students in
districts.
In addition, some districts and schools restricted food celebrations,
marketing of unhealthy choices, and use of food and beverages as
a reward. For example, one grantee reported that nutrition
guidelines changed to require that healthy food options be made
available at school celebrations, events, and/or fundraisers. Finally, grantees reported observing some improvements in the
availability, quality, and selections of foods and beverages in food
service lines and à la carte items among its targeted districts, and
one grantee reported a 4% decline in the consumption of soda
among high school students.

Discussion
State Public Health Actions’ school health strategies aim to
provide a comprehensive approach to adopting nutrition standards
and creating a supportive nutrition environment in schools through
professional development and training of school staff, adoption
and implementation of nutrition policies, and implementation of
various evidence-based nutrition practices. The findings from this
evaluation provide both a broad perspective and more details of
school nutrition work in the United States. For example, significant progress has been made in reaching school nutrition and other
school health professionals through professional development and
technical assistance. This progress enables new knowledge, skills,
and abilities among key stakeholders who are also often the implementers of school nutrition policies and strategies.
Outcome data for most school-level nutrition performance measures were favorable. Grantees implemented practices such as placing fruits and vegetables near the cafeteria cashier, where they
are easy to access, and prohibiting all forms of advertising and
promotion for candy, fast-food restaurants, or soft drinks. These
are just 2 examples of no-cost or low-cost strategies that schools

can implement to create a supportive nutrition environment.
Grantees also reported achieving significant increases in 2 evidence-based practices: not selling less-healthy foods and beverages
(soda pop or fruit drinks, sport drinks, baked goods, salty snacks,
candy) and providing information to students or families on the
nutrition, caloric, and sodium content of foods available. Slight
nonsignificant increases were observed in the percentage of local
education agencies that adopted and implemented policies that
prohibit all forms of advertising and promotion (eg, contests and
coupons) of less-nutritious foods and beverages on school property, the percentage of schools that price nutritious foods and
beverages at a lower cost while increasing the price of less nutritious foods and beverages, and the percentage of schools that offer fruits or nonfried vegetables when foods or beverages are
offered at school celebrations. Surprisingly, decreases were observed in 2 evidence-based practices: allowing students to have access to drinking water and allowing students to purchase fruits and
vegetables from vending machines or at the school store, canteen,
snack bar, or as à la carte items. Although these decreases suggest
an opportunity for improvement, these achievements collectively
demonstrate the capacity of school nutrition nationwide (6).
These data also show that more than half of all targeted LEAs
have adopted nutrition standards. These standards require schools
and school cafeterias to offer more fruits, vegetables, whole
grains, and fat-free or low-fat dairy products and limit sodium, added sugar, calories and unhealthy fat in competitive foods found in
à la carte, vending machines, and other venues (16,17). The findings are promising, because the consumption of healthier foods by
students may be influenced by implementing these nutrition standards that promote the availability of healthier options offered and
purchased at school (18–20).
School nutrition policies, when implemented, support consistent
and lasting change in schools. Although 56.9% of schools reported prohibiting all forms of advertising and promotion for candy,
fast foods, or soft drinks, only 33.5% of LEAs adopted and implemented policies that prohibit all forms of advertising and promotion. This area is one that needs to be better understood. In practice, grantees are making progress in prohibiting advertising;
however, ensuring that this practice is sustainable through the adoption of policy still needs to be improved.
Furthermore, federal legislation such as the Healthy Hunger Free
Kids Act of 2010 has been a leverage point for State Public Health
Actions grantees, including local wellness policy requirements,
Smart Snacks in School, and school meal standards (8). State Public Health Actions grantees have not only supported LEAs and
schools to implement these requirements but also helped them go
above and beyond the requirements, as evidenced by the performance measures. For example, Smart Snacks in School standards
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apply only to foods and beverages sold during the school day,
whereas this cooperative agreement and its related performance
measure addresses all competitive foods available during the day.
Through legislation, there will be continued opportunities for
grantees to support LEAs and schools in limiting or prohibiting
advertising of unhealthy food and beverages, as local school wellness policy requirements now require LEAs to include information about marketing and advertising in their local wellness
policies and only market foods that meet Smart Snacks standards.
Finally, state evaluations have allowed for exploration of facilitators, barriers, and outcomes that enable both CDC and grantees to
identify future training, technical assistance, and policy development needs among LEAs and schools. For example, from
grantees’ evaluation reports, common facilitators have been identified, such as having strong leadership, committed staff, formal
partnerships, and engaged champions. Other studies have found
similar facilitators to those of grantees, suggesting that these elements support greater implementation of local wellness policies
and environmental strategies to promote healthy food and beverages (21,22). These facilitators are important to not only identify
but continue to support healthy school nutrition environments,
policies, and practices. At the same time, grantees reported that
barriers persist, such as negative perceptions (eg, of school meals,
nutrition), lack of support and buy-in from key stakeholders (eg,
administrators, parents), and lack of facilities and resources (eg,
lack of free, filtered water; suitable space).
Although results are encouraging, our study has limitations. Many
of the findings were derived from performance data from 32 enhanced grantees who were awarded funding on a competitive
basis. These data, although representative of the LEAs selected,
may not be generalizable to all LEAs in the United States because
grantees’ used their own criteria (eg, high need, existing relationships) to select LEAs. In addition, we used self-reported data that
were not verified or corroborated by other data or observations.
Furthermore, grantees who choose to evaluate the school nutrition
strategy may represent more highly motivated grantees, so data
from these reports should be interpreted cautiously. Despite these
limitations, the data we used were collected by using quality surveillance and data collection systems.
To date, close to 8,000 LEAs and more than 29 million students,
representing 57% of US school districts and 59% of students, have
been reached by State Public Health Actions (16). Our findings
demonstrate that through professional development and technical
assistance grantees increased their capacity to implement evidence-based nutrition policies and practices in US schools. The
work of grantees will likely continue to have an effect on school
nutrition in the final year, as local school wellness policy requirements will be implemented, equipment and facilities grants from

the United State Department of Agriculture (USDA) will be available, and tools, resources, materials, and trainings will also be
available through USDA, CDC, and other organizations. There
will also be opportunities for grantees to support LEAs and
schools in limiting or prohibiting advertising of unhealthy food
and beverages. Through professional development, training, and
local school wellness policy requirements, grantees will continue
to work with LEAs to improve nutrition policy and implement
evidence-based strategies that improve student nutrition and the
school nutrition environment as a whole.
Finally, as grantees enter the final year of the cooperative agreement, they are required to develop impact statements. These impact statements will highlight the accomplishments of their work
during the past 5 years. These impact statements can be used by
grantees and CDC to garner support from funders and key decision makers for continued work in the area of school nutrition.
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Table
Table. Performance Measures Data of State Public Health Actions
Performance Measure

Year 2 Actual

Year 4 Actual

Significance Testa
(tdf; P Value)

Basic component
3,901

7,672

t41 = 2.66; .01

17,600,600

29,313,953

t41 = 1.40; .17

378

609

t35 = 2.54; .02

2,862,354

3,695,833

t34 = 2.26; .03

2.3.03. Percentage of local education agencies that have adopted and implemented policies
that establish standards (including sodium) for all competitive foods available during the school
day

50.4

59.5

t21 = 1.62; .12

2.3.04. Percentage of schools that do not sell less healthy foods and beverages (soda pop or
fruit drinks, sport drinks, baked goods, salty snacks, candy)

45.5

58.5

t46 = 4.73; <.001

2.3.05. Percentage of local education agencies that have adopted and implemented policies
that prohibit all forms of advertising and promotion (eg, contests and coupons) of less nutritious
foods and beverages on school property

29.1

33.5

t18 = 0.54; .60

2.3.06. Percentage of schools that prohibit all forms of advertising and promotion for candy, fast
food restaurants, or soft drinks

55.1

56.9

t47 = 1.35; .18

2.3.07. Percentage of schools that price nutritious foods and beverages at a lower cost while
increasing the price of less nutritious foods and beverages

12.3

13.1

t46 = 1.48; .15

2.3.08. Percentage of schools that provide information to students or families on the nutrition,
caloric, and sodium content of foods available

50.4

54.7

t47 = 3.05; .004

2.3.09. Percentage of schools that place fruits and vegetables near the cafeteria cashier, where
they are easy to access

79.2

80.2

t47 = 1.16; .25

2.3.10. Percentage of schools that allow students to have access to drinking water

58.6

57.9

t47 = 0.96; .34

2.3.11. Percentage of schools that offer fruits or non-fried vegetables when foods or beverages
are offered at school celebrations

32.8

34.1

t47 = 1.59; .12

2.3.12. Percentage of schools that allow students to purchase fruits and vegetables from
vending machines or at the school store, canteen, snack bar, or as à la carte items

19.9

14.4

t45 = −0.09; .93

B.1.01. Number of local education agencies that received professional development and
technical assistance on strategies to create a healthy school nutrition environment
B.1.02. Number of students in local education agencies where staff received professional
development and technical assistance on strategies to create a healthy school nutrition
environment
Enhanced componentb,c
2.3.01. Number of local education agencies that received professional development and
technical assistance on strategies to create a healthy school nutrition environment
2.3.02. Number of students in local education agencies where staff received professional
development and technical assistance on strategies to create a healthy school nutrition
environment

a

Significance was set at P <.05.
Measures reported as mean percentages to represent the average percentages across eligible states.
c
For duplicate measures, the values are independent. Number of schools surveyed in year 2 was 1,337; number of schools surveyed in year 4 was 1,250.
b
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