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Introduction

Public health decision makers are tasked with developing solu-
tions to a variety of health problems. Policy, systems, and environ-
mental (PSE) approaches are part of the portfolio of options they
can use (1,2). PSE approaches work at a macro level and aim to
improve health by changing factors such as rules or laws (policy),
organizational procedures or protocols (systems), or physical, so-
cial, and economic environments (1).

PSE approaches are important for several reasons (1,2). First, be-
cause they operate at the macro level, PSE approaches can affect
large numbers of people (1,2). For example, US Department of
Agriculture (USDA) policies about what can be served in school
lunches affect all children in schools who receive federal funding
for their lunch programs. Second, they can limit people’s ability to
engage in an unhealthy behavior or make it easier for people to
choose healthy options; this influence is at a larger scale than indi-
vidual behavior-change interventions (2). For example, workplace
smoke-free policies that preclude workers from smoking for large
parts of the day reduce tobacco use (3) and built environment in-
terventions that improve routes such as sidewalks to everyday des-
tinations make it easier for people to be physically active (4).
Third, PSE approaches potentially have longer term sustainability
(1), in part because they can become institutionalized or more per-
manent. For example, once sidewalks exist, they are harder to
eliminate than a physical activity program in a local community
center. Finally, PSE strategies have the potential to improve heath

equity by addressing root causes of health disparities (1). These
root causes can include economic stability, educational access and
quality, health care access and quality, neighborhood and built en-
vironments, and social and community contexts (5,6). Addressing
these root causes has the potential to address multiple health out-
comes (6).

Decision makers are influenced by many factors when deciding on
a PSE strategy, including needed partnerships, political or leader-
ship will, community acceptance, and feasibility (7). However, in-
formation is also important for decision making; evidence from
various sources, including local data, also influences decision
makers (7). Brownson and colleagues identified 3 potential points
where information could have influence: policy process, policy
content, and policy outcome (8). Health scientists, including data
scientists, epidemiologists, researchers, and evaluators have an im-
portant role in providing this information by answering questions
such as:

* What health problems need PSE solutions?
*  What PSE solutions should be considered?
* What is the uptake of PSE solutions?

* What is needed to successfully implement PSE solutions in the real world?

In this commentary, we explore how research, surveillance, and
evaluation can be used to answer these key questions by using ex-
amples from this special Preventing Chronic Disease collection:
Policy, Systems, and Environmental Approaches in Chronic Dis-
ease Research and Practice. We will also propose 4 additional op-
portunities for health scientists to advance implementing PSE
solutions.

What Public Health Problems Need PSE
Solutions?

PSE solutions can be used to address most public health problems.
However, because they can affect large numbers of people, they
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can be particularly considered for solving problems that also af-
fect large numbers of people, for example, a health condition or
risk factor with high population-wide prevalence. The article by
Rippin et al illustrates how data can be used to identify such a
problem (9). The authors used data collected from the standard-
ized and nationally representative World Health Organization
(WHO) Steps Survey to document the prevalence of fruit and ve-
getable consumption across 9 countries in the WHO European Re-
gion. The authors reported a high prevalence of inadequate fruit
and vegetable consumption across all countries, ranging from 60%
to 88%. Although consumption generally increased with educa-
tion, it remained relatively low across most educational groups.
The extensive and elevated prevalence of this risk factor for mul-
tiple chronic diseases suggests that countries and groups helping
these countries should consider PSE solutions to address the prob-
lem. Examples could include interventions that improve the avail-
ability or affordability of fruits and vegetables (10).

In addition to identifying existing problems that might benefit
from PSE solutions, research can also be used to identify new po-
tential targets for PSE interventions. For example, Voyer et al
used data from the 2020 Behavioral Risk Factor Surveillance Sys-
tem to characterize potential risk factors for subjective cognitive
decline (SCD) (11). The authors highlighted a positive association
between 2 or more adverse childhood experiences (ACES) and
SCD, identifying ACES as a potentially modifiable risk factor for
SCD. If a causal relationship is established, PSE interventions that
address ACES, such as improving family economic security (12),
are a potential tool for preventing cognitive decline.

What PSE Solutions Should Be
Considered?

Once decision makers identify areas for PSE interventions, they
need to know what evidence-based PSE strategies are available.
Groups such as the Community (13) or the US (14) Preventive
Services Task Forces use rigorous methods to recommend
evidence-based PSE solutions for communities or clinical settings
that address public health problems. Often many PSE options can
be considered for a single health problem. For example, Voyer et
al (11), in their article on SCD, provide a table with examples of
PSE interventions that could be used to address modifiable risk
factors for SCD including built environment interventions for
physical inactivity.

What Is the Uptake of PSE Solutions?

Once decision makers identify and recommend a PSE strategy,
they need to learn about its use. They need to know whether the

recommended PSE strategy is adopted and, if so, by what groups,
with what speed, and how well it is executed.

Tracking the implementation of PSE strategies can occur nation-
ally to inform the decisions of multiple partners. Articles by
Webber et al (15) and Onufrak et al (16) illustrate this by using
data from the Community-Based Survey of Supports for Healthy
Eating and Active Living (CBS-HEAL), a nationally representat-
ive survey of US municipalities. They documented the proportion
of communities implementing recommended policies and prac-
tices that support physical activity, diet, and breastfeeding. They
also documented changes in these policies between 2014 and 2021
and whether changes varied by community characteristics. For ex-
ample, Webber et al found that the most common physical activ-
ity policy was maintenance for green spaces and equipment (86%)
and that Complete Streets policies increased more between 2014
and 2021 for communities with larger versus smaller population
sizes (15). Onufrak et al found that policies that support farmers
markets were common (60%) and that the largest change in nutri-
tion policies was for breastfeeding breaktime for government em-
ployees (an increase of 27 percentage points) (16). Data from sur-
veillance such as CBS-HEAL can be used by funders of com-
munities (eg, Centers for Disease Control and Prevention or US
Department of Transportation) to determine whether the PSE
strategies they promote are being implemented and identify where
additional resources or technical assistance is needed to maximize
impact.

Tracking can also occur at a program level to inform the decisions
of the program funders. The article by Velarde et al demonstrates
the uptake and impact of PSE interventions as part of the USDA-
funded SNAP-Ed program (Supplemental Nutrition Assistance
Program Education) (17). The authors used a standardized meas-
urement tool to examine the impact over 4 years of an interven-
tion in New Mexico to help schools implement at least 1 PSE
strategy for nutrition and physical activity. They found significant
improvements in school nutrition but not physical activity policies
and environments. In this real-world setting, PSE interventions
varied among the 11 elementary schools assessed, illustrating the
evaluation challenge of balancing findings from community-
driven interventions with obtaining generalizable findings.

What Is Needed to Successfully
Implement PSE Solutions in the Real
World?

When PSE interventions are slow to be adopted or do not work as
intended, they cannot have their intended impact. Decision makers
need to understand why so they can provide supports for success.
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The article by Wood et al illustrates how this information can be
obtained (18). The authors conducted a comprehensive mixed-
methods evaluation to identify facilitators and barriers to adopting
a food service guidelines policy in Los Angeles County. They spe-
cifically examined how nutrition standards and practices were in-
tegrated into food service contracts in county government depart-
ments over a 10-year period, from 2011 through 2021. Facilitators
identified included understanding the contracting process in the
departments affected, building relationships with affected depart-
ments, designing guidelines and standards that could meet every-
one’s needs, and providing tools and technical assistance to those
implementing policies. Barriers included the complexity of the
contracting environment and lack of resources and technical ex-
pertise on nutrition in the departments needed to effectively imple-
ment the policy. These lessons are likely not specific to imple-
menting food service guidelines and underscore the need for stra-
tegic planning when starting PSE strategies.

Potential Future Actions

The articles in this collection illustrate some ways health scient-
ists can provide information that decision makers need to recom-
mend PSE solutions for major public health problems. We pro-
pose 4 future actions health scientists could take to advance the
implementation of PSE solutions.

Recognize the value of community engagement and incorporate it
into the work. Community engagement is defined as the “the pro-
cess of working collaboratively with and through groups of people
affiliated by geographic proximity, special interest, or similar situ-
ations to address issues affecting the well-being of those people”
(19). Community engagement gives voice to community members,
particularly those not often heard, to actively create and influence
solutions to problems affecting them (20). This engagement can
help ensure that PSE strategies are responsive to the needs of the
community, supported by the community, and culturally appropri-
ate.

Many expert groups document and recognize the importance of
community engagement in developing public health interventions
and research (5,19-22). Proposed benefits of community engage-
ment include improved trust, a better understanding of causes of a
problem, improved community capacity to implement solutions,
more practical and feasible solutions, and acceptance of the final
solution (23). Community engagement can occur as part of plan-
ning, the interpretation of findings or data, or evaluation.

Health scientists, using their experience in data collection, can
help decision makers obtain this input from community members.
They can also incorporate community engagement in their own re-

search and evaluation of PSE strategies using established tools and
frameworks (20,21,24).

Improve measurement of PSE indicators. To assess the presence
and use of PSE interventions, accurate information is needed.
However, obtaining this information can be challenging, particu-
larly when gathering this information across many groups, as is
done in surveillance. For example, information on policies is of-
ten found in detailed government documents that might be time-
consuming to find or hard to interpret. To improve timeliness,
large surveys often use self-reported data. However, the validity
may not be known. Studies that document the validity of different
methods of capturing PSE interventions would ensure decisions
are made from accurate assessments. The advance of artificial in-
telligence can potentially streamline finding policies and interpret-
ing them to facilitate assessment.

Because implementation of PSE strategies often takes time, anoth-
er avenue for research is identifying measures that align to differ-
ent stages of the implementation process. Such information would
allow funders to capture early measures of success and implement-
ors to identify early stages for intervention. For example, Wood et
al identified 4 phases of the food service guidelines contracting
process where these types of measures could be incorporated (18).

Provide additional information and tools that strengthen the real-
world implementation of PSE strategies. Decision makers need in-
formation on how to implement PSE strategies in real-world set-
tings, and health scientists can do additional work to provide this
information. The field of implementation science provides frame-
works to guide this work (25). Tools and supports that effectively
translate findings from this work could also help decision makers
and practitioners apply it practically. For example, in addition to
identifying barriers and facilitators to implementation, researchers
can determine the necessary components of quality PSE interven-
tions (8). By knowing what components of research-tested inter-
ventions must be kept versus what components can be adapted to
community context, decision makers and implementors can design
effective strategies from the beginning. Researchers can also de-
velop tools that help others assess the quality of policies. Ex-
amples of these tools include those developed to measure the qual-
ity of policies for Complete Streets (26) and food service
guidelines (27). Health scientists are also encouraged to share
findings even when the PSE strategy was less effective than inten-
ded; lack of statistical significance does not mean findings are not
useful.

Determine whether PSE interventions have unintended outcomes
and why. PSE approaches are often chosen because they can bene-
fit many people. However, unintentional consequences can occur

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/2024/24_0165.htm « Centers for Disease Control and Prevention 3


www.cdc.gov/pcd/issues/2024/24_0165.htm

PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

VOLUME 21, E
JUNE 2024

in which not everyone benefits. For example, strategies to make
communities more walkable can potentially increase property val-
ues, forcing lower-income community members to move and not
benefit from the improvements (28).

Health scientists can design evaluations that assess the effect of
policies in different types of communities or population groups,
particularly those that are historically disadvantaged. In addition to
documenting whether intended outcomes are equitably achieved,
they can also consider whether unintended consequences occurred
— for whom and why. Examples of unintended consequences that
could be assessed include adverse economic effects, increased dis-
parities in access to resources such as quality education or health
care, or deleterious changes in other health outcomes.

Conclusion

PSE strategies are an important tool with the potential to provide
substantial and sustainable improvements to public health prob-
lems. However, decision makers need actionable information to
select the most appropriate PSE interventions and to determine
when and how to best implement them. Health scientists have an
important role in providing that information.

Acknowledgments

All authors conceptualized and critically reviewed the manuscript,
approved the final version as submitted, and agree to be account-
able for all aspects of the work. The authors declare no potential
conflicts of interest with respect to the research, authorship, or
publication of this article. The authors received no external finan-
cial support for the research, authorship, or publication of this art-
icle. No copyrighted material, surveys, instruments, or tools were
used in the research described in this article. The findings and con-
clusions of the article are those of the authors and do not necessar-
ily represent the official position of the Centers for Disease Con-
trol and Prevention.

Author Information

Corresponding Author: Deborah A. Galuska, PhD, MPH, Division
of Nutrition, Physical Activity, and Obesity, Centers for Disease
Control and Prevention, 4770 Buford Highway NE, MS S107-5,
Atlanta, GA 30341 (dbg6@cdc.gov).

Author Affiliations: 'Division of Nutrition, Physical Activity, and
Obesity, National Center for Chronic Disease Prevention and
Health Promotion, Centers for Disease Control and Prevention,
Atlanta, Georgia. “University of Florida, Institute of Food and
Agricultural Sciences, Department of Family, Youth and
Community Sciences, Gainesville, Florida.

References

1. Community Commons. An introduction to policy, systems and
environmental (PSE) changes. Accessed May 16, 2024. https://
www.communitycommons.org/collections/An-Introduction-to-
Policy-Systems-and-Environmental-PSE-Change

2.Frieden TR. A framework for public health action: the health
impact pyramid. Am J Public Health. 2010;100(4):590-595.
doi:10.2105/AJPH.2009.185652

3.Hopkins DP, Razi S, Leeks KD, Priya Kalra G, Chattopadhyay
SK, Soler RE; Task Force on Community Preventive Services.
Smokefree policies to reduce tobacco use. A systematic
review. Am J Prev Med. 2010;38(2Suppl):S275-S289. doi:10.
1016/j.amepre.2009.10.029

4. The Community Guide. Physical activity: built environment
approaches combining transportation system interventions with
land use and environmental design. Accessed May 16, 2024.
https://www.thecommunityguide.org/findings/physical-
activity-built-environment-approaches.html

5.National Academies of Sciences, Engineering, and Medicine.
Communities in action: pathways to health equity. Washington
(DC): The National Academies Press; 2017.

6.US Department of Health and Human Services. Healthy People
2030: social determinants of health. Accessed May 16, 2024.
https://health.gov/healthypeople/priority-areas/social-
determinants-health

7.Lilly K, Kean B, Hallett J, Robinson S, Selvey LA. Factors of
the policy process influencing Health in All Policies in local
government: a scoping review. Front Public Health. 2023;11:
1010335. doi:10.3389/fpubh.2023.1010335

8.Brownson RC, Chriqui JF, Stamatakis KA. Understanding
evidence-based public health policy. Am J Public Health.
2009;99(9):1576-1583. doi:10.2105/AJPH.2008.156224

9.Rippin HL, Maximova K, Loyola E, Breda J, Wickramasinghe
K, Ferreira-Borges C, et al. Suboptimal intake of fruits and
vegetables in nine selected countries of the World Health
Organization European region. Prev Chronic Dis. 2023;20:
230159. doi:10.5888/pcd20.230159

10. Crawford P, Dunning L, Kappagoda M, O’Connor J. The role
of law and policy in achieving the Healthy People 2020
Nutrition and Weight Status goals of increased fruit and
vegetable intake in the United States. Washington (DC): US
Department of Health and Human Services, Office of Disease
Prevention and Health Promotion; 2018.

11.Voyer H, Aytur S, Tanda N. Linking adverse childhood
experiences and other risk factors to subjective cognitive
decline in an aging population.Prev Chronic Dis. 2023;20:
230182.

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.

4 Centers for Disease Control and Prevention ¢ www.cdc.gov/pcd/issues/2024/24_0165.htm


www.cdc.gov/pcd/issues/2024/24_0165.htm
https://health.gov/healthypeople/priority-areas/social
https://www.thecommunityguide.org/findings/physical
www.communitycommons.org/collections/An-Introduction-to
mailto:dbg6@cdc.gov

PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

VOLUME 21, E
JUNE 2024

12.Fortson BL, Klevens J, Merrick MT, Gilbert LK, Alexander
SP. Preventing child abuse and neglect: a technical package for
policy, norm, and programmatic activities. Atlanta (GA):
National Center for Injury Prevention and Control, Centers for
Disease Control and Prevention; 2016.

13. The Community Guide. Community Preventive Services Task
Force findings. Accessed May 16, 2024. https://www.
thecommunityguide.org/pages/task-force-findings.html

14. US Preventive Services Task Force. Recommendation topics.
Accessed May 16, 2024. https://www.
uspreventiveservicestaskforce.org/uspstf/recommendation-
topics

15. Webber BJ, Whitfield GP, Moore LV, Stowe E, Omura JD,
Pejavara A, et al. Physical activity—friendly policies and
community design features in the US, 2014 and 2021. Prev
Chronic Dis. 2023;20:220397. doi:10.5888/pcd20.220397

16. Onufrak SJ, Moore LV, Pierce SL, MacGowan CA, Galuska
DA. Changes in policy supports for healthy food retailers,
farmers markets, and breastfeeding among US municipalities,
2014-2021: National Survey of Community-Based Policy and
Environmental Supports for Healthy Eating and Active Living
(CBS-HEAL). Prev Chronic Dis. 2023;20:230018. doi:10.
5888/pcd20.230018

17.Velarde C, Landrau-Cribbs E, Soleimani M, Cruz TH.
Measuring policy, systems, and environmental changes at
elementary schools involved in SNAP-Ed New Mexico
programming, 2018-2022. Prev Chronic Dis. 2024;21:230221.
doi:10.5888/pcd21.230221

18.Wood M, Robles B, Beltran J, Kuo T. Integrating healthy
nutrition standards and practices into food service contracting
in a large US county government. Prev Chronic Dis. 2024;21:
230220. doi:10.5888/pcd21.230220

19.Committee on Community Engagement. Principles of
community engagement (1st edition). Atlanta (GA): Centers
for Disease Control and Prevention; 1997.

20.National Academy of Medicine. A conceptual model for
assessing community engagement. Accessed May 16, 2024.
https://nam.edu/programs/value-science-driven-health-care/
achieving-health-equity-and-systems-transformation-through-
community-engagement-a-conceptual-model/

21.Clinical and Translational Science Awards Consortium
Community Engagement Key Function Committee Task Force
on the Principles of Community Engagement. Principles of
community engagement. Publication no. 11-7782. Bethesda
(MD): National Institutes of Health; 2011.

22.Community Commons. Community engagement. Accessed
May 16, 2024. https://www.communitycommons.org/entities/
159a67¢6-bd83-40e2-badc-326257a3f8cc

23.Penn State College of Agricultural Sciences. Why community
engagement matters. Accessed May 16, 2024. https://aese.psu.
edu/research/centers/cecd/engagement-toolbox/engagement/
why-community-engagement-matters

24.Community Commons. Community Planning Toolkit:
community engagement. Accessed May 16, 2024. https://
www.communitycommons.org/entities/c99aece3-4159-4fd1-
a504-2155d69£3605

25.National Institutes of Health; Fogarty International Center.
Toolkit part 1: implementation science methodologies and
frameworks. Accessed May 16, 2024. https://www.fic.nih.gov/
About/center-global-health-studies/neuroscience-
implementation-toolkit/Pages/methodologies-frameworks.aspx

26. Thakkar A. How strong is your Complete Streets policy? Use
our Policy Evaluation tool to find out. Smart Growth America.
Developed January 25, 2024. Accessed May 16, 2024. https://
smartgrowthamerica.org/how-strong-is-your-complete-streets-
policy-use-our-policy-evaluation-tool-to-find-out/

27.Zaganjor H, Bishop Kendrick K, Onufrak S, Ralston Aoki J,
Whitsel LP, Kimmons J. Food service guideline policies on
local government-controlled properties. Am J Health Promot.
2019;33(8):1166—1173. doi:10.1177/0890117119865146

28.Cole HVS, Mehdipanah R, Gullén P, Triguero-Mas M.
Breaking down and building up: gentrification, its drivers, and
urban health inequality. Curr Environ Health Rep. 2021;8(2):
157-166. doi:10.1007/s40572-021-00309-5

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/2024/24_0165.htm « Centers for Disease Control and Prevention 5


www.cdc.gov/pcd/issues/2024/24_0165.htm
https://smartgrowthamerica.org/how-strong-is-your-complete-streets
https://www.fic.nih.gov
www.communitycommons.org/entities/c99aece3-4159-4fd1
https://aese.psu
https://www.communitycommons.org/entities
https://nam.edu/programs/value-science-driven-health-care
https://uspreventiveservicestaskforce.org/uspstf/recommendation
https://www
https://thecommunityguide.org/pages/task-force-findings.html
https://www

PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH,

PRACTICE, AND POLICY

Volume 20, E104 NOVEMBER 2023

RESEARCH BRIEF

Suboptimal Intake of Fruits and Vegetables in
Nine Selected Countries of the World Health
Organization European Region

Holly L. Rippin, PhD*; Katerina Maximova, PhD*3; Enrique Loyola, MD, MSc"; Joao Breda, PhD*;
Kremlin Wickramasinghe, MBBS, PhD®; Carina Ferreira-Borges, PhD*; Nino Berdzuli, MD>;
Morteza Hajihosseini, PhD®; Irina Novik’; Vital Pisaryk’; Lela Sturua®; Ainura Akmatova®;

Galina Obreja™®; Saodat Azimzoda Mustafo™*; Banu Ekinci'%; Toker Erguder™; Shukhrat Shukurov**;

Gahraman Hagverdiyev'®; Diana Andreasyan®®; Sergei Bychkov'; Ivo Rakovac, PhD*

Accessible Version: www.cdc.gov/pcd/issues/2023/23 0159.htm

Suggested citation for this article: Rippin HL, Maximova K,

Loyola E, Breda J, Wickramasinghe K, Ferreira-Borges C, et al.
Suboptimal Intake of Fruits and Vegetables in Nine Selected

Countries of the World Health Organization European Region.

Prev Chronic Dis 2023;20:230159. DOI: https://doi.org/10.5888/
pcd20.230159.

PEER REVIEWED

Summary
What is already known on this topic?

Low rates of fruit and vegetable intake are associated with increased risk
of noncommunicable diseases (NCDs). Although the disease burden due
to inadequate fruit and vegetable consumption appears highest in East-
ern Europe and Central Asia among countries in the World Health Organiz-
ation (WHO) European Region, little systematic evidence exists.

What is added by this report?

Higher NCD death rates in Eastern Europe and Central Asia may be partly
explained by differences in diet quality, particularly low rates of fruit and
vegetable intake. Most populations in our study did not meet the WHO-
recommended daily intake of at least 5 servings (400 g).

What are the implications for public health practice?

Evidence-based policies are needed to increase fruit and vegetable con-
sumption and reduce the burden of and disparities in NCDs. Our findings
can inform further research and policy development.

Abstract

The objective of this study was to characterize fruit and vegetable
consumption in 9 selected countries of the World Health Organiz-
ation (WHO) European Region. We analyzed data on fruit and ve-

getable intake and participant sociodemographic characteristics for
30,455 adults in 9 Eastern European and Central Asian countries
via standardized STEPS survey methodology. Fruit and vegetable
consumption across all countries was suboptimal, with a high per-
centage of populations not meeting the WHO-recommended in-
take of at least 5 servings (400 g) per day. Strengthened imple-
mentation of evidence-based policies to increase intake of fruit
and vegetables is needed to reduce the burden of and disparities in
NCDs.

Objective

Noncommunicable diseases (NCDs) account for 74% of deaths
globally (1). Of all World Health Organization (WHO) regions,
the European Region has the highest rates of NCD-related illness
and death; almost 90% of deaths in this region are related to NCDs
(2). Overweight and obesity affect more than 59% of adults in the
European Region (2,3). Surveillance and monitoring are key to
preventing and controlling NCDs (1). The WHO STEPwise ap-
proach to Surveillance (STEPS) is a standardized tool for collect-
ing, analyzing, and disseminating data on NCD risk factors to
guide and inform NCD policy makers on prevention policies (4).

WHO recommends daily consumption of at least 400 g (equival-
ent to 5 servings) of fruit and vegetables (5). Low consumption
rates are associated with increased NCD risk (6). Increasing fruit
and vegetable intake would, therefore, help achieve healthier diets
and improve NCD outcomes (7,8).

Although the disease burden due to inadequate fruit and vegetable
consumption appears highest in Eastern Europe and Central Asia
among countries in the WHO European Region, little systematic
evidence is available (9). Using STEPS data, we assessed fruit and
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vegetable consumption in 9 Eastern European and Central Asian
countries. This evidence will help provide information for
evidence-based policies to increase fruit and vegetable intake and
reduce the effect of NCDs.

Methods

The WHO STEPS surveyed 37,311 adults in Armenia, Azerbaijan,
Belarus, Georgia, Kyrgyzstan, the Republic of Moldova,
Tajikistan, Turkey, and Uzbekistan. The survey used a multistage
clustered sampling design to collect population-based, cross-
sectional, nationally representative household survey data from
2013 through 2018. Sampling procedures are detailed elsewhere
(10,11). Informed consent was obtained by using country-specific
language forms; ethical approval was obtained in each country be-
fore survey administration.

Face-to-face interviews and a standardized questionnaire assessed
sociodemographic characteristics and NCD risk factors (11). Parti-
cipants reported their age, sex, education level, marital status, and
work status. Participants used visual aids to record the number of
days per typical week and number of servings on each of those
days that they consumed fruits and vegetables, from which the
daily number of 80g servings was derived. Participants reported
(yes/no) whether they received advice from a health care profes-
sional in the previous 3 years to eat at least 5 daily servings of
fruits or vegetables. Trained interviewers measured height and
weight at the participant’s home after the interview.

To enable comparisons across countries, we restricted our sample
to adults aged 25 to 65 years. We considered participants who re-
ported consuming 20 or more daily servings of fruit or vegetables
to be outliers and excluded them from analyses. Our analytic
sample size consisted of 30,455 participants. To estimate a nation-
ally representative prevalence of fruit and vegetable consumption
for each country, we calculated percentages derived in R version
3.5.0 survey package (R Foundation for Statistical Computing),
which used survey design weights developed by WHO to account
for multistage cluster design and nonresponse while considering
the population age and sex distribution. We assessed differences in
these percentages by using weighted multinomial mixed-effects
regression adjusted for age, sex, marital status, and weight status
(underweight, normal weight, overweight, obese), in Ime4 and
broom packages in R version 3.5.0 (R Foundation for Statistical
Computing). Analyses were stratified by country to facilitate com-
parisons and acknowledge country-specific contexts and cultural
factors related to food intake. Significance was set at P <.05.

Results

The average age of the study population was 42 years, and most
participants were married or cohabiting (Table 1). In all countries,
most participants had completed high school. Employment rates
ranged from 37% to 80%. More than half were overweight or
obese in all countries. The proportion of people not meeting the
WHO recommendation to consume at least 5 daily servings of
fruit or vegetables ranged from 60% in Tajikistan and 62% in
Georgia to 88% in Turkey (Table 2). The average number of
servings of fruit or vegetables per day was below the 5 recommen-
ded servings in all countries, except Tajikistan (5.1 servings/day).

Fruit and vegetable intake varied substantially by education, par-
ticularly in Armenia, Azerbaijan, Belarus, Kyrgyzstan, Republic
of Moldova, and Tajikistan. Broadly, participants with more than a
high school education consumed more servings of fruit and veget-
ables daily (Figure).
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Figure. National prevalence of daily servings of fruit and vegetables (0, 1-2, 3-
4, >5), by education (A) and by receipt of advice from a health care
professional to eat at least 5 daily servings of fruits or vegetables (B).
Education level was determined by using national education categories
mapped to UNESCO’s (United Nations Educational, Scientific and Cultural
Organization’s) International Standard Classification of Education (ISCED)
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(12). ISCED provides a comprehensive framework of uniform and
internationally agreed definitions to facilitate comparisons of education
systems across countries. Value in parentheses after country name is P value.

Rates of fruit and vegetable consumption were higher among par-
ticipants who had received advice from a health care professional
to eat at least 5 daily servings of fruits or vegetables, particularly
in the Republic of Moldova, Tajikistan, Turkey, and Uzbekistan
(Figure). Rates of fruit and vegetable consumption were also high-
er among those who were overweight or obese, older participants,
and among women.

Although fruit and vegetable consumption varied by work status,
particularly in Armenia, Azerbaijan, Republic of Moldova, and
Tajikistan, we found no clear pattern between or within countries.
Similarly, consumption varied by marital status, particularly in the
Republic of Moldova and Tajikistan, but no clear pattern emerged.

Discussion

This study used WHO STEPS data to assess fruit and vegetable
consumption in 9 Eastern European and Central Asian countries in
the WHO European Region. National consumption varied, but no
country met WHO’s recommendation of at least 5 servings (400 g)
per day, except for Tajikistan (5.1 servings/day). Participants with
more education generally consumed more daily servings, mirror-
ing regional trends (13) and suggesting that education interven-
tions could improve fruit and vegetable intake and, therefore, pop-
ulation health. Availability, affordability, and national income and
development level may influence this complex relationship. Fur-
ther research is needed into the relationship between fruit and ve-
getable consumption and education, availability, and affordability.

In some countries, participants receiving advice from health care
professionals to consume at least 5 daily servings of fruit or veget-
ables had higher intakes than participants not receiving this advice.
Health care provider—patient consultation time could be used more
effectively to improve fruit and vegetable intake; for example,
brief interventions are a WHO “Best Buys” intervention (14). A
suite of policy options and public health strategies, such as pro-
curement policies, in-store promotions, and subsidies, is needed to
increase population-level fruit and vegetable consumption (14,15).
More research on the relationship between those receiving advice
and fruit and vegetable intake would help prioritize policy devel-
opment.

Our study has strengths and limitations. The STEPS survey has an
extensive infrastructure and a standardized methodology. Our
study is the first to systematically assess fruit and vegetable con-
sumption by using comparable indicators in Eastern European and
Central Asian countries in the WHO European Region. The data

are nationally representative with a high response rate, but the sur-
vey design is cross-sectional, which precludes causal inference.
The data are self-reported, so they rely on participants’ under-
standing and accurate reporting of their fruit and vegetable intake.
The data are also dated (2013—-2017) and do not show trends over
time.

Higher NCD-related death rates in Eastern Europe and Central
Asia may be partly explained by differences in diet quality, partic-
ularly rates of low fruit and vegetable consumption. Our study
found that fruit and vegetable consumption in all countries was
suboptimal. Survey participants with higher education who had re-
ceived advice from a health care professional to eat at least 5 daily
servings of fruit or vegetables generally consumed more fruits and
vegetables in some countries. Awareness of the 5-a-day recom-
mendation and the ability to operationalize awareness could lead
to higher intakes, possibly especially in populations that are over-
weight. Evidence-based policies are needed to increase fruit and
vegetable consumption and reduce the burden of and disparities in
NCDs. Policy makers can use our findings to initiate further re-
search and policy development.
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Tables
Table 1. Characteristics of Selected Participants (N = 30,455) in WHO STEPS in 9 Countries in Eastern Europe and Central Asia, 2013-2017°
Republic of
Armenia Azerbaijan Belarus Georgia Kyrgyzstan Moldova Tajikistan Turkey Uzbekistan
Characteristic n=1878) | (n=4,700) | (n=4,224) | (n=3,399) |(n=2,623) | (n=3,983) | (n=2,237) | (n=4,208) | (n=3,203)
Survey year 2016 2017 2016 2016 2013 2013 2016 2017 2014
Response rate, % 82 97 87 76 100 84 99 70 89
Mean age, y 42 42 42 42 42 42 42 42 42
Female, % 47 51 51 52 50 49 45 51 49
Marital status, %
Never married 12 10 15 15 5 8 3 12 5
Currently married or 80 82 63 77 80 7 92 83 81
cohabiting
Other 8 8 22 8 15 15 5 5 14
Highest level of education, %P
Less than high school 46 12 18 20 10 20 21 35 48
High school 28 43 53 22 66 58 63 46 39
College/university/ 25 44 28 58 23 23 16 19 13
postgraduate
Work status, %
Employed 45 50 80 44 49 59 37 46 46
Nonpaid/homemaker/ 28 26 5 0.2 29 18 34 39 25
student
Retired 3 6 9 56 12 9 7 10 13
Unemployed 24 18 5 -° 10 14 23 5 15
Weight status, %°
Underweight 5 4 2 3 2 2 2 0.9 2
Normal weight 43 34 37 31 39 36 36 27 36
Overweight 30 39 36 33 34 35 40 40 34
Obese 22 23 25 33 25 27 22 32 28

Abbreviation: WHO, World Health Organization.

@ The WHO STEPwise approach to Surveillance (STEPS) is a standardized tool for collecting, analyzing, and disseminating data on NCD risk factors to inform NCD
prevention policies (4); 37,311 adults participated in this survey during 2013-2018 in these 9 countries in WHO’s European Regijon; after exclusions, the analytic
sample consisted of 30,455 adults aged 25 to 65 years. Percentages may not add to 100 because of rounding.

P Determined by using national education categories mapped to UNESCO’s (United Nations Educational, Scientific and Cultural Organization’s) International Stand-
ard Classification of Education (ISCED) (12). ISCED provides a comprehensive framework of uniform and internationally agreed definitions to facilitate compari-
sons of education systems across countries.

¢ Data not available.

d Weight status based on body mass index (BMI), derived from measured height and weight and calculated as weight in kg divided by height in me: underweight,
BMI <18.5, normal weight; BMI 18.5 to <25.0; overweight, BMI 25.0 to <30.0; obese, BMI >230.0.
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Table 2. Fruit and Vegetable Consumption Among Selected Participants (N = 30,455) in WHO STEPS in 9 Countries in Eastern Europe and Central Asia,
2013-2017°

Republic of
Measure Armenia Azerbaijan Belarus Georgia Kyrgyzstan Moldova Tajikistan Turkey Uzbekistan
Mean no. of days fruit |5.4 5.1 5.1 5.3 4.9 5.6 4.9 4.6 4.4
consumed/week
Mean no. of days 5.0 5.9 5.6 6.0 5.3 5.9 6.6 5.1 6.2
vegetables consumed/
week
Mean no. of servings 2.2 2.1 2.2 2.5 2.3 2.3 2.5 2.0 2.4
of fruit consumed/day
Mean no. of servings |2.1 2.2 2.3 2.7 2.0 2.3 3.3 2.0 3.2
of vegetables
consumed/day
Mean no. of servings |3.6 3.5 3.7 4.5 3.4 4.1 5.1 3.1 4.6
fruits and vegetables
consumed/day
% Consuming <5 76 76 73 62 74 65 60 88 67
portions fruit and
vegetables/day

Abbreviation: WHO, World Health Organization.

@ The WHO STEPwise approach to Surveillance (STEPS) is a standardized tool for collecting, analyzing, and disseminating data on non-communicable disease (NCD)
risk factors to inform NCD prevention policies (4); 37,311 adults participated in this survey during 2013-2018 in these 9 countries in WHO’s European Region;
after exclusions, the analytic sample consisted of 30,455 adults aged 25 to 65 years.
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Summary
What is already known on this topic?

More than 16 million US adults live with some form of cognitive impair-
ment, costing $206 billion in annual Medicare and Medicaid payouts. Pre-
vious studies have identified risk factors associated with subjective cognit-
ive decline (SCD), such as physical inactivity, hypertension, diet, and
smoking status.

What is added by this report?

Ours is among the first studies to examine the relationships between SCD
and adverse childhood experiences along with other risk factors by using
data from the 2020 Behavioral Risk Factor Surveillance System survey.

What are the implications for public health practice?

We identify modifiable SCD risk factors across the life course while provid-
ing examples of policy, environment, and systems changes that support
implementation of the Centers for Disease Control and Prevention’s
Healthy Brain Initiative.

Abstract

Introduction

The Centers for Disease Control and Prevention’s Healthy Brain
Initiative (HBI) encourages an interdisciplinary approach to ad-
dressing the burden of subjective cognitive decline (SCD) among
the aging US population as that population continues to increase.
Our study is one of the first to evaluate associations between SCD
and adverse childhood experiences (ACEs) and other modifiable
risk factors to support implementation of the initiative.

Methods

We used multivariate logistic regression to assess data from the
2020 Behavioral Risk Factor Surveillance System survey to evalu-
ate associations between SCD and ACEs scores and sociodemo-
graphic, behavioral, and clinical risk factors. Models were
weighted to account for the complex survey design.

Results

Approximately 8.1% of survey respondents reported experiencing
SCD within the past 12 months. Adjusted regression analysis
showed that conditions such as depression (AOR, 2.85; 95% CI,
2.29-3.55), arthritis (AOR, 1.30; 95% CI, 1.05-1.60), and dia-
betes (AOR, 1.33; 95% CI, 1.05-1.68) were significantly associ-
ated with SCD. SCD was also associated with experiencing more
than 3 falls per year (AOR, 2.95; 95% CI, 2.13-4.09), sleeping
more than 9 hours per night (AOR, 2.06; 95% CI, 1.37-3.09), and
physical inactivity (AOR, 1.32; 95% CI, 1.03—1.68). Two or more
ACE:s also significantly increased the odds of SCD (AOR, 1.69;
95% CI, 1.36-2.10).

Conclusion

Findings from our study can be used to inform policy, environ-
ment, and systems change efforts aimed at addressing modifiable
risk factors to support healthy aging. The role of ACEs as determ-
inants of brain health across the life course should also be con-
sidered in the design of clinical and community-based interven-
tions.

Introduction

In recent years, the aging population in the United States has in-
creased following the baby boom of the 1940s to 1960s and a
rising life expectancy (1). More than 16 million US adults are liv-
ing with some form of cognitive impairment, costing $206 billion
in annual Medicare and Medicaid payouts alone (2,3). From 1996
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to 2014, the prevalence of cognitive impairment increased annu-
ally among adults aged older than 50 years by an average of 0.7%
for women and 1.0% for men (4).

In 2005, the Centers for Disease Control and Prevention (CDC)
established the Healthy Brain Initiative (HBI), which uses an inter-
disciplinary approach to address the challenges associated with
cognitive decline and to promote overall brain health (5). As part
of this initiative, a subjective cognitive decline (SCD) module was
added to the Behavioral Risk Factor Surveillance System (BRFSS)
survey in 2011 (6). Data from this module provide information on
the burden of SCD, as well as risk and protective factors (6).

The objective of our study was to examine sociodemographic, be-
havioral, and health-related risk factors for SCD by using recent
BRFSS data to support the implementation of HBI through
changes to clinical practice and policy. We used the lens of the so-
cioecological model to explore how changes at multiple levels (in-
dividual, interpersonal, community, organizational, environmental,
and policy) may be used to address SCD and dementia as a com-
plex systems issue (7).

Previous studies have used BRFSS data to identify risk factors as-
sociated with SCD, such as physical inactivity, hypertension, diet,
and smoking status (8,9). Felitti et al extensively described a
dose-response relationship between adverse childhood experi-
ences (ACEs) and various health risk behaviors and chronic dis-
eases in adulthood (10). Our study aimed to expand on prior liter-
ature by examining associations between ACEs and other risk
factors for SCD to inform prevention initiatives.

We used data from the 2020 BRFSS survey to examine the inde-
pendent relationship between ACEs and SCD above and beyond
other known risk factors (11). We provide examples of policy, en-
vironment, and systems changes that can address risk factors
across the life course in support of HBI implementation.

Methods
Study sample

BRFSS is a cross-sectional telephone survey collected at the state
level that asks US residents questions about health-related risk be-
haviors, chronic health conditions, and preventive services (12).
Participants are noninstitutionalized adults aged 18 years or older
located in all 50 states, the District of Columbia, and 3 US territor-
ies (12). States are required to ask a set of core component ques-
tions and may choose to add optional modules, including the SCD
and ACEs modules (12). In 2020, the average BRFSS response
rate was 47.9%, comparable to other national telephone surveys
(13). A total of 103,610 participants were included in our study

from the 18 states that opted to include the SCD common module.
Five hundred and forty-seven survey participants responded “don’t
know/not sure” or refused to answer the first SCD screening ques-
tion, 30,306 were excluded for being under the age of 45, and
8,905 were not asked all the SCD questions or had missing data (n
= 63,852). Only 9 states participated in both the SCD and ACEs
modules, and 22,434 participants answered all 11 ACEs questions.
Our final analytic sample consisted of 17,042 observations for
which no data were missing for any variable in the model. CDC
publishes a list of modules used, by state (14).

Measures

Our primary outcome of interest was SCD. Survey respondents
were asked if they had “experienced confusion or memory loss
that is happening more often or is getting worse” in the past 12
months (15). If a participant responded affirmatively, they were
identified as having SCD and were then asked a series of 5 addi-
tional questions regarding their level of difficulty with day-to-day
activities, whether they needed help with these activities, whether
they were able to get help when needed, whether SCD interfered
with socialization, and whether they had discussed their confusion
or memory loss with a clinician.

Guided by prior research, we examined a total of 11 behavioral,
clinical, and environmental factors in the 2020 BRFSS that were
hypothesized to increase risk of SCD (8,11). These included hav-
ing 2 or more ACEs; being a current or former smoker; physical
inactivity; having diabetes, obesity, arthritis, coronary heart dis-
ease (CHD), stroke, or depression; having a history of recurrent
falls; and the average number of hours of sleep per night (16).

Binary variables were coded as either “yes” or “no”. For variables
where the survey question was asked on a Likert scale, responses
of “always,” “usually,” or “sometimes” were coded as yes, and re-
sponses of “rarely” or “never” were coded as no, to be consistent
with prior literature (8).

Other variables were derived and coded as follows:

ACEs score. Eleven questions (Box) regarding ACEs were con-
verted into a summed ACEs score variable. The median ACEs
score was 2. A binary variable representing an ACEs score of 2 or
more was then used as a cut point for analysis.

Box. Behavioral Risk Factor Surveillance System: Adverse Childhood
Experiences Module Questions

1. Did you live with anyone who was depressed, mentally ill, or suicidal?
2. Did you live with anyone who was a problem drinker or alcoholic?

3. Did you live with anyone who used illegal street drugs or who abused
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prescription medication?

4. Did you live with anyone who served time or was sentenced to serve
time in a prison, jail, or other correctional facility?

5. Were your parents separated or divorced?

6. How often did your parents or adults in your home ever slap, hit, kick,
punch, or beat each other up?

7. Not including spanking, (before age 18) how often did a parent or adult
in your home ever hit, beat, kick, or physically hurt you in any way?

8. How often did a parent or adult in your home ever swear at you, insult
you, or put you down?

9. How often did anyone at least 5 years older than you or an adult ever
touch you sexually?

10. How often did anyone at least 5 years older than you or an adult try to
make you touch them sexually?

11. How often did anyone at least 5 years older than you or an adult force
you to have sex?

Obesity. Obesity was defined as a body mass index (weight in kg
divided by height in m?) greater than or equal to 30.

Falls. The number of falls in the last year were grouped into 3 cat-
egories: 1) none, 2) between 1 and 3 falls, and 3) more than 3 falls.

Sleep. Hours of sleep per night were grouped into 3 categories
based on prior research (16): 1) short duration (<7 h/night), 2) ad-
equate sleep (7-9 h/night), and 3) long duration (>9 h/night).

Physical inactivity. Physical inactivity was defined as no physical
activity in the last 30 days, other than that associated with the re-
spondent’s regular job.

Five sociodemographic variables were also analyzed. These were
race or ethnicity (Non-Hispanic White, Non-Hispanic Black, His-
panic, or Other Non-Hispanic), age (<65 y vs =65 y), education
(high school or less, some college or technical school, and gradu-
ated from college or technical school), sex (male or female), and
poverty status (at or below the federal poverty level of $25,000 an-
nual income for a family of 3). The BRFSS survey contains de-
identified, publicly available data that did not meet the definition
of research involving human subjects and thus did not require in-
stitutional review board review.

Statistical analyses

We used the SAS 9.4 statistical program (SAS Institute Inc) for all
analyses. Appropriate sampling weights were applied to all ana-
lyses. BRFSS uses a 3-tiered weighting system to account for dif-
ferences in probability of selecting geographic strata, density of
telephone numbers in a given block, and the number of adults who
use a particular telephone number (17). This system serves as a

blanket adjustment for noncoverage of an area and nonresponse
(17). We conducted descriptive univariate and bivariate analyses
first, calculating frequencies and prevalence rates of risk factors to
compare respondents with and without SCD. We used Wald y*
tests to calculate associated P values.

Next, we used the SAS SURVEYLOGISTIC procedure to con-
duct multivariate modeling. The first model examined associ-
ations between SCD and potential demographic, behavioral, and
health-related risk factors except ACEs. A second model assessed
the associations between SCD and all risk factors, including
ACEs. Adjusted odds ratios (AORs) and 95% Cls were calculated.
Multicollinearity was assessed by examining variance inflation
factors and correlation coefficients. A factor of less than 10 and a
correlation coefficient of less than 0.8 was observed, suggesting
that multicollinearity was not a major concern in the analysis.

Results

Of the 63,852 respondents who participated in the SCD module,
5,443 (8.1%, percentage weighted) reported having experienced
SCD in 2020. Of these, 41.2% reported having given up day-to-
day household activities or chores because of their symptoms, and
38.0% reported needing assistance with these day-to-day activit-
ies (Table 1). Of the 38.0% who reported needing assistance,
87.4% said they were able to get the help they needed from fam-
ily members or friends. Additionally, 35.9% of respondents with
SCD said their confusion and memory loss had interfered with
their ability to engage in social activities outside the home. Less
than half (45.6%) of respondents with SCD had discussed their
symptoms with their health care provider.

Demographics

Compared with those without SCD, respondents who self-reported
SCD were more likely to be aged 65 years or older, have incomes
below the federal poverty level, and have a lower education level
(Table 2).

In both the intermediate (AOR,1.46; 95% CI, 1.14—1.86) and final
(AOR, 1.44; 95% CI, 1.13-1.84) models, having an income be-
low the federal poverty level was associated with increased odds
of reporting SCD compared with having an income above the fed-
eral poverty level (Table 3). Similarly, being aged 65 years or
older was significant in the intermediate model (AOR, 1.35; 95%
CI, 1.09-1.62) and after adjustment for ACEs in the final model
(AOR, 1.45;95% CI, 1.17-1.79). Race, sex, and education level
were not significant risk factors for SCD in any model.
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Health conditions

Respondents who self-reported SCD were more likely than those
without to have any of the 6 health conditions measured (Table 2).
After adjusting for ACEs in the final model, respondents who re-
ported having arthritis were 30% more likely to have SCD (AOR,
1.30; 95% CI, 1.05-1.60) as were those who reported having de-
pression, who were almost 3 times as likely to report SCD (AOR,
2.85; 95% CI, 2.29-3.55) (Table 3) as those without either condi-
tion. Having diabetes (AOR, 1.33; 95% CI, 1.05-1.68) or CHD
(AOR, 1.37; 95% CI, 1.02—-1.84) were also associated with an in-
creased risk of SCD after adjusting for ACEs in the final model.
Having had a stroke or having obesity were insignificant in the fi-
nal model.

Health behaviors

Compared with those without SCD, those with SCD were more
likely to report behavioral risk factors (Table 2). Of the 4 health
behaviors examined, 3 were significantly associated with in-
creased odds of reporting SCD after adjusting for ACEs in the fi-
nal model (Table 3). Both insufficient and excessive sleep habits
resulted in increased odds of reporting SCD: those sleeping less
than 7 hours a night had 1.35 times the odds (AOR, 1.35; 95% CI,
1.08-1.68) and those sleeping more than 9 hours a night had more
than 2 times the odds (AOR, 2.06; 95% CI, 1.37-3.09) of report-
ing SCD compared with those who slept between 7 and 9 hours a
night in the final model. Repeated falls were strongly associated
with SCD in the final model; respondents who had between 1 and
3 falls in the last year were 68.0% more likely (AOR, 1.68; 95%
CI, 1.34-2.10) to report SCD than those who reported no falls, and
those with more than 4 falls in the last year were almost 3 times
more likely (AOR, 2.95; 95% CI, 2.13—4.09). Physical inactivity
also increased a person’s odds of SCD by 32.0% (AOR, 1.32; 95%
CI, 1.03-1.68) in the final model. Being a former or current
smoker was not a significant risk factor for SCD in either model.

Adverse childhood events

In fully adjusted models that included ACEs controlling for other
risk factors, respondents who reported 2 or more ACEs had 1.69
times greater odds of reporting SCD (AOR, 1.69; 95% CI,
1.36-2.10) compared with those who reported fewer than 2 ACEs
(Table 3).

Discussion

The literature examining risk factors for SCD has progressed in re-
cent years to include consideration of ACEs as well as other ex-
posures across the life course (11). Our study explored relation-
ships between ACEs, SCD, and other risk factors by using 2020

BRFSS data collected at the height of the COVID-19 pandemic. In
2020, 8.1% of adults participating in the BRFSS SCD module re-
ported having experienced SCD. Compared with prior years, a
lower prevalence of SCD was self-reported in 2020 (18). In mul-
tivariate models, the most significant predictors of SCD were a
history of depression, repeated falls, physical inactivity, and sleep-
ing more than 9 hours per night. These modifiable risk factors
could be managed appropriately if disclosed to a health care pro-
vider. For example, physical inactivity was associated with a
32.0% increased risk of SCD, consistent with prior research (9).
Also consistent with prior studies, chronic conditions such as dia-
betes, arthritis, and CHD were found to be significant predictors of
cognitive decline (1,8). Prior studies also found that adults with
more than 1 comorbid chronic disease were more likely to have
associated functional difficulties (1). In turn, worsening memory,
as seen in SCD, makes managing these illnesses more difficult (1).
Fewer than half of the respondents in the present study reported
that they had discussed their SCD symptoms with a health care
provider, comparable to prior years (18). This suggests an oppor-
tunity to educate both patients and clinicians about the importance
of discussing SCD, reducing stigma, and framing SCD in the con-
text of general wellness.

Lifestyle medicine is an evidence-based practice that has extens-
ively demonstrated its ability to provide cost-effective solutions
that may prevent and improve neurocognitive impairment (19).
The “six pillars of lifestyle medicine for healthy aging” described
by Jaqua et al include plant-forward diets (with an emphasis on
plant-based foods), physical activity, stress management, avoid-
ing substances such as alcohol and tobacco, restorative sleep, and
maintaining social connections (19). Many of these 6 pillars cor-
relate with risk factors identified in our study and should be con-
sidered fundamental to any prevention initiative addressing SCD.

We also found a significant association between SCDs and higher
levels of childhood adversity, defined as experiencing 2 or more
ACEs, independent of other risk factors. In the 2020 BRFSS, hav-
ing experienced 2 or more ACEs was associated with a 69.0% in-
creased risk of SCD later in life. This finding aligns with prior lit-
erature (11). Terry et al combined 2019 and 2020 BRFSS data and
found that those with ACEs scores of 3 or more were more likely
to report SCD as well as specific types of ACEs (sexual, physical,
psychological, and environmental) (11). There is evidence to sug-
gest that the stress induced by childhood adversity affects the de-
velopment of executive functions, leading to decreased capacity
for cognitive flexibility and working memory (20). This down-
stream effect of childhood adversity may partly explain the associ-
ation between higher ACE scores and risk of SCD observed in our
study.
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We found no significant differences in SCD prevalence by race or
education level in fully adjusted models. This finding contradicts
prior research that demonstrated higher SCD prevalence among
non-White groups and groups with lower levels of educational at-
tainment (21). In contrast, poverty was associated with a 44.0%
greater likelihood of SCD. This aligns with research conducted by
Peterson on the effects of socioeconomic status across the life
course and its effects on SCD (22). Peterson posits that social ex-
posures are cumulative over time, and a high quality and quantity
of diverse experiences over the life course may offer protection
against SCD (22). Included in these experiences are factors such
as education, income, and geographic area, which play a role in
cognitive preservation (22). Additionally, lower educational attain-
ment and income have been linked to lower health literacy — an
individual’s ability to use information to make sound health-
related decisions (23). Studies show that people with low health
literacy skills are more likely to delay accessing care and lack a
primary care physician (24). Care access plays a critical role in
prevention or early identification of SCD. Policies that provide in-
centives to health care providers to screen for social determinants
of health and that aim to increase opportunities for social and eco-
nomic advancement may decrease the incidence of SCD among
these socioeconomically vulnerable populations (25).

Furthermore, policies that support healthy behaviors across the life
course, such as walkable built environments and interventions that
address ACEs early in life, may help to prevent cognitive decline
in later life (Table 4) (9). Chronic conditions such as obesity and
diabetes are significant predictors of future cognitive impairment.
Thus, policies targeting ACEs and chronic disease prevention
could be framed as levers for HBI implementation, because they
may help reduce the incidence of SCD and improve health out-
comes.

Beyond clinical interventions, policy and systems changes can
help create environments that promote healthy behaviors among
older adults, reducing their risk of SCD, falls, and associated func-
tional difficulties (Table 4).

Older adults face unique challenges related to their social, physic-
al, and economic environments (26). For example, retirement can
impose distinctive financial limitations, and transportation be-
comes a barrier because adults tend to drive less frequently, or not
at all, as they age (26). In response to these unique challenges, 4
states have adopted Master Plans for Aging — a collection of
comprehensive state and local policy approaches to address the
needs of older adults and their caregivers (Table 4) (26). For ex-
ample, Massachusetts Executive Order 576 (2017) established the
Governor’s Council to Address Aging, which released a blueprint
outlining 28 recommendations and 67 action steps across 5 areas:
caregiving, employment, housing, transportation, and innovation

and technology (27). The overarching goals of this blueprint aim
to ensure that aging is embedded in all policies with input from
older adults, residents have the resources to live a meaningful life
in the community of their choice, and people of all ages have ac-
cess to health and social support (27). Not only is Massachusetts
heavily tackling the lifestyle medicine pillar of social connection,
but it is also attempting to lessen the economic burdens of aging,
increase access to care, and promote independence and mobility in
an effort to prevent chronic disease. This blueprint is an important
example of a policy approach that addresses the downstream influ-
ences of healthy aging.

Limitations

Our study has several limitations that warrant mention. First,
BRFSS survey data are self-reported, which may challenge the
validity of our results because of recall bias, potentially resulting
in an underestimated prevalence of SCD. Second, survey parti-
cipants are noninstitutionalized adults, excluding those in nursing
homes or other long-term care facilities. Third, the BRFSS survey
is conducted through random digit dialing of landlines and cellu-
lar telephones (12). Systematic biases may be introduced by ex-
cluding those who do not have access to a telephone. Neverthe-
less, the BRFSS survey includes a representative sample of the US
population and is largely generalizable.

Another limitation is that the cross-sectional design of our study
precludes causal inferences. The risk factors are particularly sub-
ject to a reverse causality effect in which the presence of cognit-
ive decline could lead to feelings of depression, being more prone
to frequent falls because of functional difficulties, or experiencing
an increase in hours of sleep per night. Self-selection bias and re-
call bias also may affect the interpretation of the results.

Lastly, all models excluded observations in which data were miss-
ing for any given variable included in the analysis. Response bias
may have been conferred by including only those who completed
the ACEs questions. Previous studies found that participants
without missing ACEs data may be more affluent compared with
other participants (28). This reduced the final analytic sample size,
potentially resulting in a loss of power. Methods such as multiple
imputation can be used to address missing data; however, these
methods have only recently been applied to ACEs because of their
complexity and challenges in achieving model convergence.
Houtepen et al applied a pragmatic imputation strategy in a recent
longitudinal ACEs study, offering a method that could be ex-
plored in future research (29). Additionally, future research should
examine mediation and moderation with respect to specific ACEs,
other risk factors, and SCD.
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An unexpected finding in our analysis was the lower prevalence of
survey respondents who reported SCD in 2020 (8.1%) compared
with prepandemic years. Historically, SCD prevalence has
hovered around 11.0 %, as it did in 2019 (18). This may be due to
a healthy worker effect, a form of selection bias, resulting from the
COVID-19 pandemic (30). Respondents in 2020 were less likely
to be employed, more likely to be working from home, and more
likely to report good or better health than in 2019 (18). Parti-
cipants who answered the survey in 2020 may have been relat-
ively healthy individuals who would otherwise have been work-
ing outside the home as in prepandemic years. This argument is
supported when comparing the prevalence of other chronic condi-
tions in 2020 versus 2019. For example, the number of respond-
ents who reported having had a prior stroke was 4.5% in 2019
compared with 3.9% in 2020 (15,18). Similar trends were ob-
served for other diseases, such as diabetes, cancer, and chronic ob-
structive pulmonary disease (18). Future research should assess
whether these trends continue in postpandemic years.

In conclusion, the results of our study can be used to support the
HBI by informing primary and secondary prevention interven-
tions and policies that address modifiable risk factors across the
life course. Initiatives such as Master Plans for Aging, as well as
those that address ACEs, can provide critical synergistic frame-
works for policy, environment, and systems change that engage
communities in reducing disparities faced by aging populations.
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Tables

Table 1. Prevalence of Functional Difficulties and Other Factors Related to Subjective Cognitive Decline (SCD) Among Participants (N = 5,729), Behavioral Risk
Factor Surveillance System Survey, 2020°

Prevalence, %
SCD-Related factors (N = 5,729) Yes® No°®
Have you given up day-to-day household activities or chores? 41.2 58.8
Do you need assistance with these day-to-day activities? 38.0 62.0
Are you able to get the help you need with day-to-day activities? 87.4 12.6
Has confusion or memory loss interfered with your ability to engage in social activities outside the home? 35.9 64.1
Have you discussed your SCD symptoms with a health care professional? 45.6 54.4

@ Taken from respondents to the Subjective Cognitive Decline module.
b Participant answered “always,” “usually,” or “sometimes.”
¢ Participant answered “rarely” or “never.”
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Table 2. Demographic, Health, and Behavioral Characteristics of Survey Participants Who Did And Did Not Report Subjective Cognitive Decline (SCD), Behavioral
Risk Factor Surveillance System Survey, 2020°

Characteristics

Without SCD, (n = 20,441), n (%)°| With SCD, (N = 1,993), n (%)° Pvalue®

Demographics

Sex

Male 9,052 (47.0) 907 (46.0) .65
Female 11,389 (53.0) 1,086 (54.0)

Age 265 years 10,573 (42.2) 1,166 (48.2) .004
Annual income below federal poverty level® 3,574 (24.0) 695 (44.4) <.001
Education

High school or less 5,711 (37.9) 736 (48.1) <.001
Attended college 6,116 (33.5) 646 (33.3)

College Graduate 8,548 (28.6) 607 (18.6)

Race

White, Non-Hispanic 14,338 (69.9) 1,441 (70.6) 48
Black, Non-Hispanic 1,093 (6.4) 109 (6.4)

Hispanic 1,366 (12.7) 147 (14.0)

Other, Non-Hispanic 3,216 (11.0) 259 (8.9)

Health conditions

Obesity 5,674 (32.5) 628 (37.9) .008
Diabetes 3,084 (16.3) 508 (28.9) <.001
Depression 2,853 (14.5) 827 (46.1) <.001
Arthritis 7,529 (37.8) 1,170 (58.5) <.001
Stroke 934 (4.8) 248 (13.2) <.001
Coronary heart disease 1,266 (6.6) 287 (14.1) <.001
Behavioral

Smoking

Nonsmoker 11,624 (54.6) 819 (40.4) <.001
Former Smoker 6,396 (32.0) 775 (36.3)

Current Smoker 2,296 (13.4) 391 (23.3)

Physical inactivity® 15,522 (73.0) 1,238 (55.8) <.001
Falls (last 12 mo)

None 15,416 (77.3) 953 (49.3) <.001
1-3 4,126 (19.3) 695 (33.9)

>4 703 (3.4) 298 (16.8)

Sleep (h/night)

<7 5,938 (32.1) 770 (45.3) <.001

Abbreviation: ACE, adverse childhood event.

@ Taken from respondents to the Subjective Cogpnitive Decline module.

P Values calculated by using appropriate weighting system and by restricting observations to those for which ACEs is not missing.
¢ Pvalue calculated by using Wald x2 test.

9 Annual income below $25,000 for a family of 3.

¢ Physical inactivity defined as participant reporting no physical activity within the past 30 days.

fScore reflects the number of “yes” answers to the eleven ACEs questions for an individual.

(continued on next page)

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

10 Centers for Disease Control and Prevention ¢ www.cdc.gov/pcd/issues/2023/23_0182.htm


www.cdc.gov/pcd/issues/2023/23_0182.htm

PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

VOLUME 20, E115
DECEMBER 2023

(continued)

Table 2. Demographic, Health, and Behavioral Characteristics of Survey Participants Who Did And Did Not Report Subjective Cognitive Decline (SCD), Behavioral

Risk Factor Surveillance System Survey, 2020°

Characteristics Without SCD, (n = 20,441), n (%)b With SCD, (N = 1,993), n (%)b Pvalue®
7-9 13,596 (63.9) 1,020 (45.2)

>9 737 (4.0) 166 (9.4)

ACE score'

0-1 13,633 (65.2) 948 (41.6) <.001
>2 6,808 (34.8) 1,045 (58.4)

Abbreviation: ACE, adverse childhood event.
@ Taken from respondents to the Subjective Cogpnitive Decline module.

b Values calculated by using appropriate weighting system and by restricting observations to those for which ACEs is not missing.

¢ Pvalue calculated by using Wald x2 test.

9 Annual income below $25,000 for a family of 3.

¢ Physical inactivity defined as participant reporting no physical activity within the past 30 days.
fScore reflects the number of “yes” answers to the eleven ACEs questions for an individual.
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Table 3. Crude and Adjusted Odds Ratios for the Association Between Subjective Cognitive Decline and Adverse Childhood Experiences (ACEs) and Demographic,

Health, and Behavioral Risk Factors, Participants (N = 17,042), Behavioral Risk Factor Surveillance System Survey, 2020°

Characteristics (N = 17,042)

Crude, OR (95% CI)°

Intermediate model, AOR (95% ClI)°

Fully adjusted model, AOR (95% CI)d

ACEs score of >2 2.63(2.23-3.11) Not applicable 1.69 (1.36-2.10)°
Health conditions

Obesity 1.27 (1.06-1.51) 0.92 (0.73-1.14) 0.89 (0.71-1.11)
Diabetes 2.09 (1.73-2.52) 1.33 (1.05-1.68) 1.33(1.05-1.68)
Depression 5.03 (4.23-5.99) 3.03(2.45-3.76) 2.85 (2.29-3.55)
Arthritis 2.32(1.95-2.75) 1.31(1.07-1.61)" 1.30(1.05-1.60) '
Stroke 3.03 (2.36-3.88) 1.29 (0.94-1.77) 1.28 (0.93-1.76)
Coronary heart disease 2.34 (1.83-2.98) 1.36(1.01-1.82)f 1.37 (1.02-1.84) "
Physical inactivity 2.14 (1.80-2.54) 1.30 (1.02-1.65) 1.32(1.03-1.68)"
Smoking

Non-smoker 1.0 [Reference]

Former smoker 1.54 (1.28-1.85) 1.15 (0.92-1.45) 1.08 (0.85-1.36)
Current smoker 2.35(1.88-2.95) 1.26 (0.94-1.68) 1.18 (0.88-1.58)

No. of falls in last 12 months

None 1.0 [Reference]

1-3 2.77 (2.30-3.33) 1.72 (1.38-2.15) © 1.68(1.34-2.10) ©
>4 7.71(5.89-10.12) 3.17 (2.29-4.38) © 2.95 (2.13-4.09) ©
Sleep (h/night)

<7 2.00 (1.68-2.38) 1.39 (1.12-1.73) ¢ |1.35 (1.08-1.68) ©
7-9 1.0 [Reference]

>9 3.33(2.40-4.61) ‘2.09 (1.40-3.13) © ‘2.06 (1.37-3.09) ©
Sex

Male 1.0 [Reference]

Female 1.04 (0.88-1.23) ‘0.85 (0.69-1.06) ‘0.84 (0.67-1.04)
Race

White, Non-Hispanic 1.0 [Reference]

Black, Non-Hispanic 1.0 (0.68-1.47) 0.92 (0.52-1.63) 0.89 (0.50-1.61)
Hispanic 1.09 (0.81-1.47) 1.33(0.91-1.94) 1.31(0.90-1.91)
Other, Non-Hispanic 0.81 (0.62-1.04) 0.86 (0.61-1.19) 0.85 (0.61-1.20)
Age >65 years 1.27 (1.08-1.50) 1.35 (1.09-1.62) & 1.45(1.17-1.79) ¢
Annual income below federal poverty level 2.54 (2.11-3.05) 1.46 (1.14-1.86) g 1.44 (1.13-1.84) g
Education 0.73 (0.66-0.80) 0.93 (0.82-1.07) 0.93 (0.82-1.07)

@ Taken from respondents to the Subjective Cognitive Decline module.
® Crude and intermediate odds ratios calculated by restricting observations to those for whom ACEs score is not missing.

¢ Adjusted for all variables in the table except for ACEs score.

d Adjusted for all variables in the table.
€ Significant at P < .001.

fSignificant at P < .05.

g Significant at P< .01.
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Table 4. Examples of Policy, Environment, and Systems Changes and Interventions That Address Modifiable Risk Factors for Subjective Cognitive Decline Across the

Life Course

Type of Policy or Intervention

Description

Master plans for aging

Comprehensive plans that can be adopted at the state or municipal level to address the needs of older adults and
their caregivers. These multisectoral plans include strategies such as financing, infrastructure, health and social
services, workforce development, housing, and transportation. Notably, these strategies could help to support healthy
active living for people of all ages (26).

Adverse Childhood Experiences Response
Team

The City of Manchester, New Hampshire, implemented the Adverse Childhood Experiences Response Team (ACERT) as
a collaborative approach to addressing the negative effects of childhood trauma. The initiative operates through a
referral mechanism that connects families to trauma-informed mental health services and social supports in the city.
ACERT represents a partnership between the Manchester Police Department, YWCA-New Hampshire, and Amoskeag
Health, which work collaboratively to provide assistance to families and their children who have had recent
involvement with law enforcement. The program is voluntary and facilitates connections to a variety of therapies and
services such as youth support groups, domestic violence services, athletic enrichment programs, home visits, and
other community-based resources (31).

Built environment and infrastructure
investments

Environmental and structural strategies such as increased sidewalk width, adequate lighting, increased time of
pedestrian crossing lights at intersections, and intermittently spaced benches for resting can be implemented at the
local level (9).

Evidence-based physical activity programs

Evidence-based programs, such as EnhanceFitness, can be funded through local or state governments to engage
older adults in a more physically active lifestyle. EnhanceFitness (EF) is an effective group exercise and falls
prevention program that focuses on flexibility, strength training, balance, and low-impact aerobics to improve
functional abilities and independence among older adults (32). Aside from the physical benefits of exercise, this
program has been proven to increase socialization, decrease depression symptoms, and reduce unplanned
hospitalizations. Another evidence-based program is the Managing Overweight and Obesity for Veterans Everywhere
(MOVE!) program. Approximately 78% of Veterans are overweight or obese. The VA Central Office partnered with the VA
National Center for Health Promotion and Disease Prevention to develop the program. The MOVE! program was piloted
between 2002 and 2004 before it was nationally implemented in 2006. The program consists of essential
components including medical advisement concerning physical activity, nutrition, and behavioral health, ongoing
screening and treatment of overweight or obesity, and medical documentation of weight and physical activity status
(33). Veterans who participated in MOVE! were more likely to lose weight compared with those who did not participate,
and the program has expanded to offer videoconferencing classes with similar outcomes (34).

Healthy diets

Diets that are associated with cognitive protection include the Mediterranean diet, the Dietary Approaches to Stop
Hypertension (DASH) diet, and the Mediterranean-DASH diet Intervention for Neurodegenerative Delay (MIND). The
DASH diet focuses on plant-based foods and limits the intake of short fatty acids, total fat, cholesterol, sugar, and
sodium. The MIND diet incorporates elements of the Mediterranean and DASH diets. It was developed with the aim of
neuroprotection and dementia prevention. The MIND diet focuses on the consumption of plant-based foods with an
emphasis on berries and green vegetables while restricting red meats, sweets, dairy, and fast-fried foods. An
Australian longitudinal study demonstrated a 53% decreased risk of dementia with high adherence to the MIND diet
and a 35% decrease with moderate compliance (35).

Stress management

Mindfulness-based approaches, such as Acceptance and Commitment Therapy (ACT), are transdiagnostic and can
help people manage stressors associated with chronic disease and pain. This type of cognitive behavioral therapy can
be accessed in clinical or community settings, including via telehealth. ACT has been shown to change brain network
connectivity (36).

Restorative sleep

Educational approaches focusing on sleep hygiene, combined with early screening, diagnosis, and treatment of sleep
disorders, can support healthy aging. Nonpharmacological approaches such as cognitive behavioral therapy are
considered first line approaches (37).

Strong social connections

Interventions using telehealth have shown promise for enabling people to maintain healthy social connections, even
during the COVID-19 pandemic. Family resource centers are holistic centers for intergenerational support and kinship
navigation. They can also provide intergenerational social support (38).

Avoiding misuse of substances such as
alcohol and tobacco

Many examples of evidence-based interventions using theoretically grounded approaches are available in the
literature. daRosa et al provide a systematic review focused on the Transtheoretical Model of behavior change for
older persons (39).

Falls prevention

A Matter of Balance is a falls prevention program that has been implemented in several states. The program is
designed to reduce the fear of falling and increase activity levels among older adults. Community classes can be
offered both in person and virtually. The program was developed at the Roybal Center at Boston University.
MaineHealth provides master trainer training sessions that prepare organizations to offer A Matter of Balance in their
communities. Master trainers are responsible for teaching the Matter of Balance curriculum to coaches and providing
them with guidance and support as they lead the Matter of Balance classes (40).
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Summary
What is already known?

Physical activity is influenced by community-level factors. A 2014 survey of
US municipalities determined the prevalence of policy and community
design supports for physical activity-friendly places.

What is added by this report?

Prevalence of some municipal supports for physical activity was higher in
2021 than in 2014. Adoption of Complete Streets policies and zoning
codes for block size disproportionately increased in more populous muni-
cipalities. Adoption of zoning codes for mixed land use disproportionately
increased in municipalities where most of the population had at least
some college education.

What are the implications for public health practice?

Additional communities could consider adopting physical activity-friendly
policies and design features.

Abstract

Introduction

The 2014 Community-Based Survey of Supports for Healthy Eat-
ing and Active Living documented the prevalence of US municip-
al policy and community design supports for physical activity. The
survey was repeated in 2021. Our study examined change in the
prevalence of supports from 2014 to 2021, overall and by muni-
cipality characteristic.

Methods

Municipalities were sampled independently each survey year. We
calculated prevalence in 2014 and 2021 and the prevalence ratio
(PR) for 15 supports covering zoning codes, park policies and
budgets, design standards, Complete Streets policies, and shared
use agreements. We used a Bonferroni-corrected Breslow-Day test
to test for interaction by municipality characteristic.

Results

In 2014 (2,009 municipalities) compared with 2021 (1,882 muni-
cipalities), prevalence increased for several zoning codes: block
sizes of walkable distances (PR = 1.46), minimum sidewalk width
(PR = 1.19), pedestrian amenities along streets (PR = 1.15), con-
tinuous sidewalk coverage (PR = 1.14), and building orientation to
pedestrian scale (PR = 1.08). Prevalence also increased for design
standards requiring dedicated bicycle infrastructure for roadway
expansion projects or street retrofits (PR = 1.19). Prevalence de-
clined for shared use agreements (PR = 0.87). The prevalence gap
widened between the most and least populous municipalities for
Complete Streets policies (from a gap of 33.6 percentage points
[PP] in 2014 to 54.0 PP in 2021) and for zoning codes requiring
block sizes that were walkable distances (from 11.8 PP to 41.4
PP).

Conclusion
To continue progress, more communities could consider adopting
physical activity—friendly policies and design features.

Introduction

Being physically active is one of the best ways to improve and
preserve health. Regular physical activity enhances daily quality
of life and reduces the incidence or severity of many diseases (1).
However, physical activity is often influenced by contextual
factors that lie beyond a person’s control. Community-level
strategies to increase physical activity may reach a larger audi-
ence than those directed at the individual (2).
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Community design approaches offer an evidence-based solution to
increasing participation in physical activity by making it safer and
more accessible to everyone (3). Strategies range from updating
zoning codes that improve overarching land use patterns to tan-
gible changes in the built environment, such as adding street fur-
nishings (eg, benches) and park lighting. Effective strategies in-
clude pedestrian and bicycle network expansion through well-
maintained sidewalks and bicycle lanes, initiatives such as Safe
Routes to School, and policies such as Complete Streets (4). The
last is an infrastructure approach that considers the ages, abilities,
and transportation modes of all users (including pedestrians and
bicyclists) as part of major road project designs, thereby enhan-
cing safety and opportunities for active transportation (4).

To better understand the uptake of municipal-level supports for
physical activity, in 2014 the Centers for Disease Control and Pre-
vention (CDC) launched the Community-Based Survey of Sup-
ports for Healthy Eating and Active Living (CBS HEAL) (5). This
nationally representative survey of municipalities documented the
prevalence of policy and community design supports for physical
activity and identified differences by geographic and sociodemo-
graphic characteristics (6—9). Communities with smaller and less
formally educated populations and those located in the South were
less likely to report many policy and community design supports
(6-8). Complete Streets policies, for example, were twice as com-
mon among communities in the West as in the South, adjusted for
population size, urbanicity, and socioeconomic status (7). Some
interventions, such as budget provisions for park maintenance and
lighting, were less common in communities with fewer than 2,500
people or with a lower percentage of college-educated residents

(8).

Ongoing surveillance of changes in the presence of these
community-level supports is important for identifying where im-
provements are occurring, where inequitable distribution is widen-
ing or narrowing, and where resources may need to be prioritized.
To obtain updated information, CDC administered CBS HEAL
again in 2021. The objective of our study was to examine changes
in prevalence of US municipal policy and community design sup-
ports for physical activity from 2014 to 2021, and to determine if
any changes differed by municipality characteristic.

Methods

Community-Based Survey of Supports for Healthy
Eating and Active Living (CBS HEAL) overview

CBS HEAL is a nationally representative survey of US municipal-
ities that collects information on environmental and policy sup-
ports for healthful diets and regular physical activity. The survey
is administered by CDC’s Division of Nutrition, Physical Activity,

and Obesity. Our study used cross-sectional data from the 2014
and 2021 CBS HEAL surveys. Detailed methodology of the 2014
survey is available elsewhere (6). Responses for the second ad-
ministration of CBS HEAL were collected from May through
September 2021. As with the 2014 survey, all US municipalities
with a population of at least 1,000 people (N = 10,300 municipalit-
ies) were eligible for selection; population estimates were derived
from the 2017 Census of Governments file (10). To achieve a na-
tionally representative sample, municipalities were randomly se-
lected after stratification by census region (Northeast, Midwest,
South, or West) and by urbanicity status (urban or rural). To
define urbanicity, the percentage of each municipality’s popula-
tion that lived in a census-designated urban area was obtained
from the 2010 US Census Urban Area to Place Relationship file.
Municipalities with percentages above the 30th percentile of the
national distribution were classified as urban. Based on the
sampling frame, a total of 4,417 municipalities were invited to
participate (11).

Questionnaire contents

We investigated 15 questions related to policy and community
design supports for physical activity that were included in CBS
HEAL for both 2014 and 2021. These questions fall into 4 cat-
egories: zoning codes design/development guidelines (6
questions); policies or budget provisions related to parks or out-
door recreation areas (4 questions); design standards, guidelines,
and policies (3 questions); and other supports (2 questions) (Table
1). We excluded municipalities missing a response on at least 1 of
these 15 questions.

Questionnaire administration

For each sampled municipality, the web-based questionnaire was
sent to a city or town planner or someone with an equivalent title.
The primary respondent could electronically nominate someone in
the municipality to complete a particular questionnaire section to
enhance completion and accuracy. For instance, the primary re-
spondent could refer park questions to the director of the parks and
recreation department. (Although referral to municipal experts was
encouraged in 2014, the digitized nominate feature was not added
until 2021.) Respondents could select “yes,” “no,” or “don’t
know,” or they could leave the answer blank. We defined a “don’t
know” response as “no” for all primary analyses, and blank an-
swers were excluded.

Municipality characteristics

We used data from the US Census Bureau, merged by Federal In-
formation Processing Standards (FIPS) place codes, to character-
ize municipalities by population size, urbanicity, region, race or
ethnicity, education, and poverty. We stratified population size as
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small (1,000-2,499 people), medium (2,500-49,999 people), or
large (=50,000 people) by using the 2007 and 2017 Census of
Governments files (10) for the 2014 and 2021 surveys, respect-
ively. Urbanicity was defined differently for the analyses than for
the sampling plan (11). For analyses, we dichotomized urbanicity
as either urban or rural, with urban defined as having more than
50% of the population living in an urban area, according to popu-
lation data from the 2012 and 2017 Census of Governments files
and land area from the US Census Urban Area to Place Relation-
ship files (12). Regions, based on US Census Bureau schema,
were classified as Northeast, Midwest, South, or West (13).

Sociodemographic categories for the respective surveys were
based on 5-year population estimates from the 2013 and 2020
American Community Survey (14). We categorized race and eth-
nicity as majority (>50%) or minority (<50%) non-Hispanic
White. For education we restricted the population to residents aged
25 years or older and dichotomized as high school graduate or less
(if the majority of municipality residents had only a high school
diploma or less) and some college or more (if the majority had at
least some college education). We categorized poverty as high if
20% or more of the population, or low if less than 20%, lived be-
low the poverty threshold at the time of the survey, defined by the
total family income in the last 12 months, family size, and house-
hold composition (15).

Statistical analysis

We compared municipality characteristics between the 2014 and
2021 CBS HEAL by using the Wald  test. For each of the phys-
ical activity supports, we calculated prevalence in 2014 and 2021
with 95% Cls. We also calculated the unadjusted prevalence dif-
ference (PD, defined as 2021 minus 2014) and the unadjusted pre-
valence ratio (PR, defined as 2021 divided by 2014). CIs were es-
timated via the Taylor linearization method, and significance was
established at a 2-sided P < .05. We used the Breslow—Day test to
determine if any municipality characteristic modified the preval-
ence change between 2014 and 2021, defining significance as a
Bonferroni-corrected P < .008. For significant associations, we de-
veloped slope graphs to depict the change by the effect-modifying
characteristic.

With the exception of these effect-modifying associations, we in-
vestigated measured confounding by municipality characteristic by
using Mantel-Haenszel tests and multiple logistic regression. Be-
cause all adjusted PRs were within 10% of unadjusted estimates,
we assumed that municipality characteristics were not substant-
ively confounding the relationship between support prevalence
and survey year. Subsequently, to simplify presentation of find-
ings, we reported unadjusted PRs. Some municipalities particip-
ated in both the 2014 and 2021 surveys and were not independent;

we performed a sensitivity analysis that excluded those municipal-
ities. We also conducted a sensitivity analysis that excluded “don’t
know” responses. We conducted all analyses in SAS version 9.4
(SAS Institute) and SAS-callable SUDAAN, release 11.0.0 (RTI
International). Analyses accounted for the survey design, nonre-
sponse, and weights.

Results

Municipality characteristics

Of the 2,029 municipalities that returned the questionnaire in
2014, the sample size was 2,009 after excluding those with miss-
ing answers; of the 1,982 who returned it in 2021, the sample size
was 1,882 municipalities. Most municipalities in 2014 and 2021
were medium sized, urban, and located in the Midwest or South
(Table 2). The proportion of municipalities with majority non-
White populations increased from 13.4% in 2014 to 16.4% in
2021. In addition, the proportion of communities with most of the
population having some college education increased from 55.5%
to 67.7%; the proportion with a low poverty level also increased
from 69.6% to 78.7%. Distributions of municipalities by popula-
tion size, urban status, and region were similar in 2014 and 2021.

Overall prevalence

The 2014 prevalence of supports ranged from 14.2% for block size
zoning codes to 87.3% for park dog leash policies. In 2021, sup-
ports ranged from 20.9% for block size zoning codes to 86.0% for
park maintenance policies. Of the 15 supports, prevalence signific-
antly increased for 7, significantly decreased for 3, and remained
statistically equivalent for 5 (Table 3).

Prevalence increased for zoning codes related to walkable block
sizes, continuous sidewalks, minimum width of sidewalks,
pedestrian-friendly building orientation, and pedestrian amenities
on streets. It also increased for design standards related to bicycle
infrastructure during roadway expansion projects and reserving
space for local jurisdictions to develop bicycle infrastructure. The
largest absolute gain was for zoning codes for minimum sidewalk
width, which increased from 43.9% to 52.2% — an absolute gain
of 8.3 percentage points (PD = 8.3; 95% CI, 5.1-11.5). The largest
relative gain was for zoning codes for block size, which increased
from 14.2% to 20.9% — a relative gain of 46% (PR = 1.46; 95%
CI, 1.27-1.69).

Prevalence decreased for shared-use agreements, police and secur-
ity patrols in parks, and park dog leash policies. The largest abso-
lute decline was for park patrols, which decreased from 84.6% to
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75.6% — an absolute drop of 9.0 percentage points (PD = -9.0;
95% CI, —11.5 to —6.4). The largest relative decline was for shared
use agreements, which decreased from 43.5% to 37.6% — a relat-
ive drop of 13% (PR = 0.87; 95% CI, 0.80—0.94) (Table 3).

Effect modification by municipality characteristics

Population size modified the change in prevalence of Complete
Streets policies (P for interaction = .004) and zoning codes for
block size (P for interaction < .001). Prevalence of Complete
Streets policies remained low in small-sized municipalities (16.0%
and 13.4%; P=.17) and in medium sized municipalities (27.5%
and 28.1%; P=0.75) and increased in large-sized municipalities
(from 49.6% to 67.4%; P = .002). The prevalence gap between
small and large municipalities widened from 33.6 percentage
points (PP) in 2014 to 54.0 PP in 2021. A similar trend was seen
for zoning codes for block size: the gap between small and large
municipalities widened from 11.8 PP in 2014 to 41.4 PP in 2021
(Figure 1).
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Figure 1. Prevalence of (A) Complete Streets Policy and (B) zoning code for
block size, by population size of US municipalities. Population size is based on
the 2007 and 2017 US Census of Government (15) files for respective survey
administrations (large: 250,000 people; medium: 2,500 - 49,999 people;
small: 1,000-2499 people). Source: Community-Based Survey of Supports for
Healthy Eating and Active Living (CBS HEAL 2014 and 2021) (5). .

Community-level educational attainment modified the change in
prevalence of zoning codes for mixed land use (P = .007 for inter-
action). Municipalities in which most of the population had some
college had a stable prevalence (74.1% and 76.7%; P = .15),
whereas those where the majority had a high school diploma or
less experienced a decline (from 62.7% to 56.6%; P =.02). This
expanded the prevalence gap from 11.4 PP to 20.1 PP (Figure 2).
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Figure 2. Prevalence of zoning code for mixed land use, by educational
attainment of US municipalities, from the Community-Based Survey of
Supports for Healthy Eating and Active Living (CBS HEAL) (5), 2014 and 2021.
Educational attainment is based on the 2013 and 2020 American Community
Survey (14) 5-year population estimates for respective survey administrations
(some college or more, at least 50% of the population aged 25 years or older
has at least some college as the highest level of formal education; high school
diploma or less, at least 50% of the population aged 25 years or older has a
high school diploma or less as the highest level of formal education).

Sensitivity analyses

Excluding the 424 municipalities that participated in both 2014
and 2021 did not substantially alter our findings. Of the 10 signi-
ficant differences in the overall analysis, only 1 (zoning codes for
pedestrian-friendly building orientation) was insignificant in the
sensitivity analysis. For the 15 supports in our analysis, “don’t
know” responses ranged from 2.8% for police and security patrols
in parks to 21.2% for block size zoning codes in 2014 and 3.2%
for parks maintenance to 19.8% for Complete Streets policies in
2021. The median was 10.3% in 2014 and 9.7% in 2021. Reas-
signing “don’t know” responses as missing did not substantially
alter the findings.

Discussion

In this national study of changes in physical activity—friendly
policies and community design features, the prevalence of some
municipal supports was higher in 2021 than in 2014. Prevalence
increased for some zoning codes and design standards supportive
of physical activity and decreased for shared use agreements and
some parks and outdoor recreation policies. Adoption of Com-
plete Streets policies and zoning codes for block size dispropor-
tionately increased in populous municipalities; adoption of zoning
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codes for mixed land use disproportionately decreased in municip-
alities where most of the population had less formal education
compared with municipalities with populations that had some col-
lege education.

Complete Streets

Our findings regarding Complete Streets policies illustrate a
widening disparity gap. From 2014 to 2021, Complete Streets
policy adoption improved from 50% to 67% in municipalities with
large populations (=50,000 residents), but not in less populous
communities. In the 2014 survey, medium and large municipalit-
ies, compared with small municipalities and adjusted for geo-
graphic and socioeconomic factors, had 57% and 218% greater
odds of reporting a Complete Streets policy, respectively (7). Ac-
cording to Smart Growth America (16), from 2014 to 2021 the
number of US cities and towns with a Complete Streets policy in-
creased from 894 to 1,520. The widening prevalence gap by popu-
lation size suggests that large municipalities are recognizing the
importance of polices like Complete Streets that consider the
safety of all road users. It may also suggest that adopting these
policies in smaller towns is less practical or unnecessary. Our res-
ults further indicate that Complete Streets policies might benefit
from more publicity, because many responded “don’t know” in
our questionnaire (7).

Small communities may face unique challenges in adopting Com-
plete Streets policies, including resource limitations and limited
control over key roadways (eg, where state-owned highways serve
as main streets). Acknowledging these challenges, the Federal
Highway Administration developed The Small Town and Rural
Multimodal Networks, a practical resource that helps small towns
and rural communities promote “safe, accessible, comfortable, and
active travel for people of all ages and abilities” (17). Depending
on the needs and priorities of the community, strategies to pro-
mote active transportation may include adding, expanding, or con-
necting sidewalks, bicycle lanes, and shared use paths; enhancing
lighting, signage, and painted markings at intersections; decreas-
ing vehicle speeds through curb extensions, roadway narrowing,
and other traffic-calming measures; installing benches and climb-
able art for children; and landscaping along walking paths to
provide a tree shade canopy (4,17-19). Given the rural-urban dis-
crepancy in obesity and physical inactivity among children (20)
and adults (21), an emphasis on improving activity opportunities
in rural areas may be especially important.

Zoning codes and desigh standards

Design standards that encourage bicycling and zoning codes that
support walking are associated with greater physical activity for
transportation (22) and for leisure (23). In the 2021 survey, preval-

ence increased for 7 of 9 design standards or zoning codes sup-
portive of physical activity, and 2 supports remained consistent
from 2014. Design standards that integrate bicycle infrastructure
into roadway expansion and retrofit projects are important for sup-
porting the expansion of bicycle networks. Zoning codes that
widen and connect sidewalks improve safety and convenience for
pedestrians. Although prevalence of these supports increased, the
2021 estimates were modest, ranging from 32% to 52%.
Moreover, traffic-calming design features remained statistically
flat (at 51% in 2021), despite vehicle speed being identified as the
overwhelming concern for US adults who report traffic as a barri-
er to walking (24).

For some physical activity supports, the prevalence gap widened
by municipality characteristics. The prevalence of zoning codes
for mixed land use differed between municipalities with more- and
less-educated populations in 2014, and this gap widened in 2021.
Municipalities that serve populations with less education may
have less funding and experience to support policy gaps. This
finding warrants deeper investigation to identify barriers and solu-
tions. Compared with large municipalities, medium and small mu-
nicipalities (<50,000 residents) were less likely to report activity-
friendly design policies, and some of these gaps also widened over
time. These trends may deserve attention, because activity-friendly
zoning codes have been associated with reduced economic dispar-
ities in active transportation to work (25). Our results suggest that
tailoring community design approaches to promote physical activ-
ity may need to be based on municipality population size and pref-
erences (26). Municipal leaders may consider using CDC’s Act-
ive Communities Tool to appraise the current zoning code envir-
onment, develop an action plan, and monitor progress (27).

Parks and outdoor recreation

Parks and outdoor recreation areas contribute to the built and nat-
ural environments of physical activity—friendly communities (28).
Prevalence of parks and outdoor recreation policies assessed in
CBS HEAL exceeded 75% in 2021. Compared with 2014, each
support had a similar or slightly reduced prevalence, with the not-
able exception of a 9.0 percentage point decline for police or se-
curity patrols. The Community Preventive Services Task Force re-
commends multicomponent interventions that support access to
and use of parks, trails, and greenways. These interventions, which
combine an infrastructural component (eg, playground facilities)
with a non-infrastructural component (eg, community engage-
ment efforts), are associated with greater use of parks, trails, and
greenways and with expanded participation in moderate-to-
vigorous leisure-time physical activity. Municipalities can apply
this evidence-based strategy by ensuring adequate park lighting
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and signage, maintaining green space and equipment, offering out-
door recreation programs, expanding public awareness, and in-
creasing safety (28).

Shared use agreements

Among all supports, the largest relative decline was for shared use
agreements between municipalities and schools. By permitting the
public to use designated school facilities during nonschool hours,
shared use agreements can expand community access to recre-
ational facilities. This finding may be important, because incon-
venience and unsafe conditions are common barriers to engaging
in physical activity (6,19), although decreases may reflect tempor-
ary school closures and public health orders to minimize the im-
pact of COVID-19. Regardless of cause, the low 2021 prevalence
of shared use agreements may present an opportunity for expand-
ing physical activity access in communities, because schoolyards
may offer a convenient park space. Just as Complete Streets
policies require partnership with transportation departments, muni-
cipality officials are encouraged to collaborate with school dis-
tricts and the private sector to develop these agreements. A Shared
Use Playbook offers practical suggestions for drafting agreements
and navigating issues of funding, liability, and safety (29).

Challenges and opportunities

In addition to up-front costs, some infrastructure changes for act-
ive living may increase property values, raising concerns about
gentrification and displacement and potentially worsening physic-
al activity disparities by income level and by race and ethnicity
(30). In the 2018 SummerStyles survey, however, over half of US
adults favored community development projects to make it easier
to walk or bicycle, even if they increased the cost of living.
Moreover, support was equally high across income and racial and
ethnic groups (30). Personal safety and security — both real and
perceived — are also important constructs to consider when
designing activity-friendly communities (31). A recent meta-
analysis found that levels of both objectively measured crime rates
and subjectively measured safety concerns were associated with
reduced physical activity (32).

Through funding and technical assistance, CDC is supporting
communities to implement these physical activity supports. Three
funding programs — State Physical Activity and Nutrition, High
Obesity Program, and Racial and Ethnic Approaches to Com-
munity Health (33) — currently support 71 states and municipalit-
ies in their efforts to promote health, prevent chronic diseases, and
reduce racial and ethnic health disparities. For example, High
Obesity Program recipients have renovated community parks (34)

and installed crosswalks and speed bumps to encourage safe walk-
ing and bicycling to everyday destinations (35). Both are strategies
endorsed by CDC’s Active People, Healthy Nation initiative (36).

The increased prevalence of many zoning codes and other activity-
friendly design features is encouraging, although the presence of a
policy does not guarantee successful implementation. To establish
intervention priorities and to operationalize policies, community
members should be engaged throughout the process, from identi-
fying their most salient needs to monitoring their implementation.
Members with different concerns, access, and barriers to physical
activity need to be included in these conversations. For example,
the Community Preventive Services Task Force’s Implementation
Resource Guide emphasizes the importance of disability inclusion,
whereby people who use wheelchairs help identify what facilit-
ates or hinders rolling (37). Because physical activity interven-
tions can have broad effects on residents across age and income
levels, ensuring community engagement in planning, delivering,
and maintaining the intervention can also help foster civic engage-
ment and social cohesion. Additional barriers to implementation
should also be considered, including budget and training con-
straints and performance metrics that favor motor vehicles over
other road users (38—40).

Strengths and limitations

To the best of our knowledge, CBS HEAL is the only nationally
representative survey of municipal policies that support healthy
eating and active living. Nonetheless, it has some limitations,
which may be reflected in the results of our study. Questions may
be open to interpretation, and responses may not accurately reflect
municipal code. Differences in reporting may vary according to
community sociodemographic characteristics. In the 2014 survey,
smaller and more rural municipalities less accurately reported
Complete Streets policies, compared with the National Complete
Streets Coalition’s database (7). A minor methodologic change
between the 2014 and 2021 surveys could introduce another po-
tential source of outcome misclassification bias. Principal respond-
ents in both administrations were encouraged to contact col-
leagues as needed for survey completion; however, the 2021 sur-
vey streamlined that process by providing a “nominate” button on
each module. Given similar frequency of “don’t know” responses
in both surveys, combined with unremarkable results from the
sensitivity analyses, we suspect this change did not substantially
alter our findings. Survey administration in 2021, during the
COVID-19 pandemic, also may have affected responses regarding
shared use agreements. Finally, despite weighting the results for
sampling design and nonresponse, some residual bias may exist
from the lower response rate.
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Conclusion

Opportunities for physical activity can be enhanced through policy
and community design interventions (3). Municipalities with these
policies are situated to cultivate activity-friendly environments, the
benefits of which may extend beyond personal health to a stronger
local economy, cleaner air quality, and greater community devel-
opment (4). Findings from CBS HEAL 2021 showed that preval-
ence of many municipal supports for physical activity was higher
in 2021 than in 2014. Nonetheless, disparities by population size
and education level widened for Complete Streets policies and
some zoning codes supportive of physical activity. US municipal-
ities can consider adopting activity-friendly zones, parks and out-
door recreation policies and budgets, design standards, Complete
Streets policies, and shared use agreements to improve access to
safe environments for physical activity for people of all ages and
abilities.
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Tables

Table 1. Analysis of Physical Activity Support Questions, Community-Based Survey of Supports for Healthy Eating and Active Living (CBS HEAL), 2014 and 20212

Feature Question?

Zoning codes design and development guidelines

Variable Does your local government include the following features in policies for development, including zoning codes design/
development guidelines that

Block size Require short to medium pedestrian-scale block sizes?

Continuous sidewalks Require continuous sidewalk coverage?

Sidewalk width Require minimum sidewalk widths of 5 feet?

Building orientation Require buildings to be oriented to pedestrian scale (eg, entrances or windows face the street, reduced front setbacks)?

Pedestrian amenities Require pedestrian amenities such as trees or furniture along the street?

Allow mixed land uses {\Ilo&/v mixe)zg land uses (eg, zoning that combines residential land use with one or more commercial, institutional, or public
and uses)?

Policies or budget provisions related to parks or outdoor recreation areas

Variable Does your local government have policies or budget provisions related to parks or outdoor recreation areas, such as
Lighting Lighting in parks or outdoor recreation areas?

Patrols Patrols by police or security in parks or outdoor recreation areas?

Maintenance Maintenance of green space and equipment?

Dog leashes Prohibition of unleashed or unrestrained dogs in parks and outdoor recreation areas (excluding dog parks)?

Design standards, guidelines, and policies

Variable Does your local government have design standards, guidelines, or policies that require

Roadway expansion Installation of dedicated bicycle infrastructure for roadway expansion projects or when retrofitting streets?

Bicycle space reservation Developers to reserve space for use by the local jurisdiction for development of bicycle infrastructure?

Traffic-calming features Traffic-calming features (eg, speed bumps, reduced speed zones, signal modifications) that increase roadway safety in
areas with high pedestrian and bicycle volume (not including school zones)?

Other supports

Complete Streets policy Does your local government have a formal Complete Streets policy, as defined by the National Complete Streets Coalition,
for designing and operating streets with safe access for all users?

Shared use agreement Has your local government adopted a joint or shared use agreement or memorandum of understanding with any school that

allows the public to use school recreational facilities (eg, gymnasiums, athletic fields, playgrounds) during nonschool hours?

@ Centers for Disease Control and Prevention. Community-based survey of supports for healthy eating and active living (5). Response options were “yes,” “no,” or
“don’t know”; shared use agreement also included the option of “our municipality does not have schools in our jurisdiction.”
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Table 2. Characteristics of US Municipalities, Community-Based Survey of Supports for Healthy Eating and Active Living, 2014 and 2021°
2014 2021

Characteristic N (weighted %) N (weighted %) Pvalue®
All 2,009 (100.0) 1,882 (100.0) NA
Population, no.

1,000-2,499 717 (35.0) 641 (33.9) .80
2,500-49,999 1,151 (58.2) 1,093 (59.1)

>50,000 141 (6.9) 148 (7.0)

Urban status

Urban® 1,372 (69.9) 1,280 (70.0) 97
Rural 637 (30.1) 602 (30.0)

Census region

Northeast 232 (14.5) 278 (13.7) 92
Midwest 742 (35.1) 631 (35.2)

South 703 (36.1) 540 (36.3)

West 332 (14.3) 433 (14.7)

Racial or ethnic composition

>50% non-Hispanic White 1,742 (86.6) 1,578 (83.6) .009
<50% non-Hispanic White 267 (13.4) 304 (16.4)

Educational attainment

<High school graduate 888 (44.5) 569 (32.3) <.001
>Some college 1,121 (55.5) 1,313 (67.7)

Poverty prevalence

High (=20%) 610 (30.4) 380 (21.3) <.001
Low (<20%) 1,399 (69.6) 1,502 (78.7)

Abbreviation: NA, not applicable.

@ Centers for Disease Control and Prevention. Community-based survey of supports for healthy eating and active living (5). Based on municipalities that responded

“ ”ou

yes,” “no,” or “don’t know” for all 15 policy and community design supports.

b Based on the Wald x2 test.

¢ Defined as more than 50% of the population residing within a census-designated urban area.
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Table 3. Prevalence, Prevalence Differences, and Prevalence Ratios of Policies and Community Design Supports for Physical Activity Among US Municipalities,

Community-Based Survey of Supports for Healthy Eating and Active Living, US, 2014 and 2021°

Variable

2014 (n = 2,009)

2021 (n = 1,882)

Prevalence (95% CI)°

Prevalence (95% CI)°

Prevalence difference (95% CI)°

Prevalence ratio (95% CI)°

Zoning codes design and devel

opment guidelines

Block size 14.2 (12.8 to 15.8) 20.9 (19.1 10 22.8) 6.6 (4.2t09.0) 1.46 (1.27 to 1.69)
Continuous sidewalks 40.1 (38.0t0 42.3) 45.7 (43.4 t0 48.0) 5.5 (2.4 10 8.7) 1.14 (1.06 to 1.23)
Sidewalk width 43.9 (41.8t046.1) 52.2 (49.9 to 54.5) 8.3 (5.1t0 11.5) 1.19 (1.11 to 1.27)
Building orientation 38.7 (36.6 t0 40.8) 42.0 (39.7 to 44.3) 3.3(0.1t0 6.4) 1.08 (1.00 to 1.17)
Pedestrian amenities 33.6(31.6t0 35.7) 38.6 (36.4 t0 40.9) 5.0(1.9t08.1) 1.15(1.05 to 1.25)
Allow mixed land uses 69.0 (67.0to 71.0) 70.2(68.0t0 72.3) 2(-1.8t04.1) 1.02 (0.97 to 1.06)
Policies or budget provisions related to parks or outdoor recreation areas

Lighting 78.1(76.2 t0 79.9) 76.4 (74.4t0 78.4) -1.7 (-4.4 10 1.0) 0.98 (0.95 to 1.01)
Patrols 84.6 (83.0t0 86.1) 75.6(73.5t0 77.6) -9.0(-11.5t0 -6.4) 0.89 (0.87 t0 0.92)
Maintenance 86.9 (85.3 t0 88.3) 86.0 (84.2 10 87.5) -0.9(-3.1t0 1.3) 0.99 (0.96 t0 1.02)
Dog leashes 87.3 (85.8 10 88.7) 84.0 (82.2 t0 85.7) -3.3(-5.6t0 -1.0) 0.96 (0.94 to 0.99)

Design standards, guidelines, and policies

Roadway expansion 27.2 (25.4 10 29.2) 32.4(30.4 to 34.6) 5.2(2.3t08.1) 1.19 (1.08 to 1.31)
Bicycle space reservation 18.7 (17.1to 20.5) 22.6 (20.7 to 24.5) 3.8(1.3t06.4) 1.21(1.06 to 1.36)
Traffic-calming features 49.5 (47.31t051.7) 51.3 (49.0 to 53.6) 1.8 (1.4 t0 5.0) 1.04 (0.97 to 1.10)

Other supports

Complete Streets policy

25.0 (23.2 to 27.0)

25.9 (23.9 t0 27.9)

0.9 (-1.9t0 3.6)

1.03 (0.93 to 1.15)

Shared use agreement®

43.5(41.31t045.7)

37.6 (35.4 t0 40.0)

-5.9(-9.11t0 -2.6)

0.87 (0.80 t0 0.94)

@ Centers for Disease Control and Prevention. Community-based survey of supports for healthy eating and active living (5).
b Weighted prevalence, with “don’t know” recorded as “no.”

¢ Unadjusted prevalence difference (absolute change) from 2014 to 2021.

d Unadjusted prevalence ratio (relative change) comparing 2021 to 2014 referent group.

e Only municipalities with schools were included (2014, n = 1,915; 2021, n = 1,768).
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Summary
What is already known on this topic?

Local governments can use policies and practices to facilitate healthy nu-
trition and breastfeeding to help prevent chronic disease.

What is added by this report?

Between 2014 and 2021, the percentage of governments reporting
policies to support healthy food retail in supermarkets, corner stores, and
farmers markets did not substantially increase; however, some policies to
support breastfeeding among government employees increased signific-
antly.

What are the implications for public health practice?

Opportunities exist to improve municipal-level policies that support healthy
eating and breastfeeding among community residents and employees.

Abstract

Introduction

Policies and practices at the local level can help reduce chronic
disease risk by providing environments that facilitate healthy
decision-making about diet.

Methods

We used data from the 2014 and 2021 National Survey of
Community-Based Policy and Environmental Supports for
Healthy Eating and Active Living to examine prevalence among
US municipalities of policies to support access to healthier food in
supermarkets, convenience stores, and farmers markets, as well as
policies to support breastfeeding among government employees.
Chi-square tests were conducted to compare prevalence estimates
from 2021 to 2014 overall and according to municipal character-
istics.

Results

In 2021, 29% of municipalities had at least 1 policy to encourage
full-service grocery stores to open stores, which was not signific-
antly different from 31% in 2014. Prevalence of having at least 1
policy to help corner stores sell healthier foods declined signific-
antly from 13% in 2014 to 9% in 2021. Prevalence of policies
providing all local government employees who were breastfeed-
ing breaktime and space to pump breast milk increased signific-
antly from 25% in 2014 to 52% in 2021. The percentage of muni-
cipalities that provided 8 or more weeks of paid maternity leave
for employees increased significantly from 16% in 2014 to 19% in
2021.

Conclusion

Prevalence of supports for supermarkets, convenience stores, and
farmers markets generally did not increase among US municipalit-
ies from 2014 to 2021, while some supports for breastfeeding
among municipal employees increased during this time. Opportun-
ities exist to improve municipal-level policies that support healthy
eating and breastfeeding among community residents and employ-
ees.
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Introduction

The environments in which people live, learn, work, and play in-
fluence their ability to consume nutritious foods, access safe
places for physical activity, and engage in other health-promoting
behaviors, such as breastfeeding (1). These behaviors can reduce
risk for chronic health conditions, including obesity, high blood
pressure, type 2 diabetes, and certain cancers (2,3). Furthermore,
breastfeeding confers short- and long-term health benefits for both
mothers and infants (4). Policies and practices at the local, state,
and federal levels can help improve nutritional risk factors for
health by providing environments that facilitate healthy decision
making (1). In 2009, the Institute of Medicine (IOM) and Centers
for Disease Control and Prevention (CDC) released recommended
strategies for communities and municipalities to prevent obesity
and related chronic diseases through facilitating healthy eating,
breastfeeding, and physical activity among residents (5,6). Some
of these strategies include policies and practices aimed at increas-
ing community access to healthy foods for supermarkets, conveni-
ence stores, and farmers markets. For example, local governments
may encourage supermarkets to open in underserved areas, en-
courage existing corner or convenience stores to stock healthier
foods, or facilitate access to farmers markets by streamlining oper-
ational processes or providing technical assistance, loans, or grants
(5,6). Other recommended strategies promote and support optimal
breastfeeding practices in the community and in government
worksites (5,6). These strategies include policies to provide paid
maternity leave to municipal employees and to permit breaktime
and private spaces for breastfeeding employees to pump breast
milk while at work (5,6).

Although many studies have examined and evaluated individual
policies that aimed to improve access to healthy foods and sup-
port breastfeeding, less information exists on how commonly these
policies and practices are found across the US. To ascertain the
prevalence of policies and practices that support healthy eating,
physical activity, and breastfeeding among US municipalities,
CDC conducted a survey of municipal governments in 2014, the
National Survey of Community-Based Policy and Environmental
Supports for Healthy Eating and Active Living (CBS-HEAL). Us-
ing a nationally representative sample of US municipalities with a
population of 1,000 or more, the CBS-HEAL study examined mu-
nicipal policies and practices to support healthy eating and active
living, including many recommended by IOM and CDC (5,6). Us-
ing data from CBS-HEAL, Lange et al found that two-thirds
(67%) of US municipalities reported that they provided support for
local farmers markets, while fewer provided support for supermar-
kets (34%) or convenience or corner stores (14%) (7). Of note,
these healthy food retail policies were more common in larger mu-
nicipalities (=50,000 people) (7). These national data were import-

ant to set benchmarks, and they substantiated the notion that some
local governments have taken action. They also suggested oppor-
tunities for municipalities to better support healthy decision mak-
ing among community residents and employees.

In 2021, CDC conducted a second administration of CBS-HEAL
using a similar sample design and survey items to the 2014 CBS-
HEAL survey to enable comparisons and monitoring of progress
in communities over time. Our analysis aimed to 1) document the
national prevalence of municipal-level efforts to support healthy
food retail (supermarkets, corner stores, and farmers markets) in
communities and breastfeeding for government employees in
2021, overall and by municipality characteristics; and 2) compare
the prevalence estimates from 2021 to the estimates from 2014.

Methods
Study design and population

The 2014 and 2021 CBS-HEAL surveys are nationally represent-
ative surveys of US municipalities with populations of 1,000 or
more; similar sampling methods were used for both surveys. The
sampled municipalities for 2014 and 2021 were drawn from the
2007 and 2017 US Census of Governments respectively, which
were the most recent available at the time of each survey. The sur-
veys used explicitly stratified sampling by US Census region
(Northeast, Midwest, South, and West) and urban/rural status,
which was defined on the basis of proportion of a Census place’s
population that resides within a Census-designated urban area.
Further implicit stratification, performed by sorting by population
size, was also used in each stratum to ensure that small, medium,
and large municipalities from each stratum were included in the
sample. The survey was sent to the city or town manager, city
planner, city administrator, or someone in a similar role in each
municipality who could complete the survey through an electronic
module or, if requested, paper- or interviewer-administered tele-
phone survey. In 2014, 4,484 municipalities were sampled and
2,029 completed the survey, and in 2021, 4,417 municipalities
were sampled and 1,982 completed the survey, both of which cor-
respond to a response rate of 45%. Most (>80%) completed the
survey via web. More information about the survey can be found
at www.cdc.gov/ncedphp/dnpao/division-information/data-stats/
cbs-heal/index.html. For this study, municipalities with missing
data on any of the healthy food retail supports examined (n = 90;
35 from 2014 and 55 from 2021) or missing data on breastfeeding
supports (n = 57; 15 from 2014 and 42 from 2021) were excluded
from analyses of those variables.
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Variables

We examined policies and practices to support access to healthier
foods in supermarkets, convenience stores, and farmers markets as
well as policies to support government employee breastfeeding
(Box). These policies were included on both the 2014 and 2021
surveys using very similar questions. In the context of this study,
“policy supports” may encompass a range of policies, regulations,
guidelines, programs, or practices to capture the diverse ap-
proaches municipal governments may take to support healthy nu-
trition in the framework of their local government.

Box. Municipal Policies and Practices that Support Access to Healthy
Foods in Supermarkets, Convenience Stores, and Farmers Markets and
Policies to Support Breastfeeding Among Municipal Employees,
Community-Based Policy and Environmental Supports for Healthy Eating
and Active Living Survey, 2014 and 2021

Policies and practices to encourage supermarkets or full-service grocery
stores to open stores

* Tax incentives
* Grant or loan programs
* Programs to link store openings to broader revitalization projects

* [If Yes to Any Above] Do any of these policies or programs used by your
community to encourage supermarkets and other full-service grocery
stores to open stores explicitly prioritize low-income or under-resourced
areas?

Policies and practices to help convenience or corner stores sell healthier
foods

* Grant or low-interest loan programs to purchase equipment for storage
or sales of healthful food

* Technical assistance or training programs to increase the ability to sell
healthier foods

* Programs to link stores to broader neighborhood revitalization projects

* [If Yes] Do any of these policies or programs used to help convenience
or corner stores sell healthier foods explicitly prioritize low-income or
under-resourced areas?

Policies and practices related to farmers’ markets, farm stands, or
green/produce carts

* Allow vendors to sell fresh produce on city-owned property

* Streamline processes for obtaining health or food safety permits and li-
censes

* Extend waivers of required business permits or retail licensing fees or
taxes

* Provide funds or in-kind services for personnel, signage, or advertising

* Provide funding for Electronic Benefits Transfer (EBT) machines or
provide technical assistance on how to obtain or use EBT machines

Municipal characteristics were derived from the 2013 and 2020
American Community Survey 5-year estimates (8). Characterist-
ics included population size (1,000-2,499, 2,500-49,999, or

>50,000), rural/urban status (based on whether >50% of popula-
tion for a municipality resides in an urbanized area), US Census
region (Northeast, Midwest, South, or West) (9), median educa-
tional attainment (>some college or <high school graduate), per-
centage of the population living below the federal poverty level
(<20% or >20%) to reflect persistent poverty as defined by the US
Department of Agriculture (10), and racial/ethnic composition of
the municipality (>50% non-Hispanic White or <50% non-
Hispanic White).

Analyses

The prevalence and 95% CI of each policy support for supermar-
kets, convenience stores, farmers markets, and employee breast-
feeding was estimated for 2014 and 2021 using SAS survey pro-
cedures (SAS Institute) to account for design variables, nonre-
sponse, and sample weights. We also assessed the prevalence of
having at least 1 of any of the policy supports for each of the 3 do-
mains: supermarkets, convenience stores, and farmers markets.
Chi-square tests were used to compare prevalence between survey
years with P < .05 set as significance. Among municipalities that
reported at least 1 policy support for supermarkets or convenience
stores, we also assessed the percentage of municipalities that in-
dicated that the policy prioritized low-income or under-resourced
areas and compared 2014 and 2021 prevalence using y” tests.

Finally, we assessed prevalence of having at least 1 policy sup-
port for each of the 3 retail domains (supermarkets, convenience
stores, and farmers markets) and breastfeeding supports according
to municipal characteristics. Chi-square tests were performed to
assess whether prevalence of each policy support differed between
2014 and 2021 for each level of municipal characteristic (eg, com-
paring the prevalence of any paid maternity leave between 2014
and 2021 among municipalities in the South).

For this study, municipalities who responded “don’t know” for a
specific policy support were classified as having responded “no.”
The median percentage of “don’t know” responses across all
policies examined was 8.4% (range, 6.0% [“Technical assistance
or training programs to increase the ability to sell healthier foods”
in convenience or corner stores] to 21.6% [“Does your local gov-
ernment have a policy that allows ALL (salaried and hourly) local
government employees breaktime and space to pump breast
milk?”’]). To investigate the potential impact of differing patterns
of “don’t know” responses between survey years on results, we
also performed sensitivity analyses where “don’t know” re-
sponses were excluded from calculations of overall prevalences
and related statistical tests.
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Results

No significant differences were found between the 2014 and 2021
CBS-HEAL samples according to population size, rural/urban
status, or Census region (Table 1). In both years, approximately
one-third of municipalities had a population of 1,000 to 2,499;
58% to 59% had a population of 2,500 to 49,999; 7% had a popu-
lation of 50,000 or more; and approximately one-quarter were rur-
al. Regarding region, 14% to 15% of municipalities were in the
Northeast, 35% were in the Midwest, 36% were in the South, and
15% were in the West. The 2014 and 2021 samples differed signi-
ficantly in terms of education, poverty, and race and ethnicity.
Compared with the 2014 sample, the 2021 sample had a higher
percentage of municipalities whose residents had some college
education (67.7% vs 55.4%, P < .01), a smaller percentage of mu-
nicipalities with poverty prevalence of 20% or more (21.5% vs
30.4%, P<.01), and a greater percentage of municipalities that
were 50% or less non-Hispanic White (16.3% vs 13.4%, P=.01).

Prevalence of approaches to encourage supermarkets or full-
service grocery stores to open did not significantly change
between 2014 and 2021, and approximately 30% of municipalit-
ies reported at least 1 support during both survey years (Table 2).
The most commonly reported support in this domain was tax in-
centives, which were reported by 21.8% of municipalities in 2021
and 20.5% of municipalities in 2014. In 2021, 19.5% of municip-
alities with supermarket policies explicitly prioritized low-income
or under-resourced areas as part of their policies, not significantly
different than 15.8% in 2014 (data not shown).

Supports to help convenience or corner stores sell healthier foods
were less commonly reported than supermarket supports, and the
percentage of municipalities reporting at least 1 convenience store
support decreased from 13.4% in 2014 to 8.6% in 2021 (Table 2).
Programs to link convenience or corner store improvements to
broader neighborhood revitalization projects were the most com-
mon convenience store support in 2021 (5.6%) but had decreased
significantly from 2014 (10.5%). In 2021, 28.9% of municipalit-
ies with convenience or corner store policies explicitly prioritized
low-income or under-resourced areas as part of their policies, a
prevalence not significantly different from 21.4% in 2014 (data
not shown).

Supports for farmers markets were the most commonly reported
domain in both 2014 and 2021 although the prevalence of at least
1 farmers market support decreased significantly from 64.3% to
60.1% during that time (Table 2). Allowing vendors to sell fresh
produce on city-owned property was the most commonly reported
support in this domain but decreased from 59.6% in 2014 to
54.5% in 2021 (P < .01). Streamlining processes for obtaining

health and food safety permits and licenses was the second most
common farmers market support and increased (P < .01) from
18.7% to 22.4% between survey years. Among municipalities with
farmers markets, the proportion that provided funding or technical
assistance to farmers markets for electronic benefits transfer
(EBT) increased from 7.5% in 2014 to 11.2% in 2021 (P <.01).

From 2014 to 2021, the percentage of municipalities with a policy
allowing all government employees who were breastfeeding break
time and space to pump breast milk more than doubled from
25.2% t0 52.1% (P < .001) (Table 2). Although the prevalence of
municipalities offering any paid maternity leave to employees did
not significantly change from 2014 to 2021 (37.4% vs 38.5%), the
percentage of those who offered 8 or more weeks of paid mater-
nity leave increased from 15.5% to 18.9% (P=.01). However, the
percentage of municipalities that provided >12 weeks did not sig-
nificantly increase and remained between 2% and 3%.

Overall, the prevalence of having at least 1 supermarket, conveni-
ence store, and farmers market support policy remained stable or
somewhat declined from 2014 to 2021 across municipality charac-
teristics (Table 3). Significant decreases from 2014 to 2021 in the
prevalence of having at least 1 supermarket policy were observed
among medium-sized municipalities (33.6% to 29.2%, P = .03),
Northeastern municipalities (23.8% to 16.2%, P = .03), municipal-
ities with higher median educational attainment (31.3% to 27.5%,
P =.047), and those with lower poverty prevalence (30.8% to
26.9%, P=.03). Regarding convenience store policies, significant
declines over time were observed in small- (8.5% to 5.3%, P =
.02) and medium-sized municipalities (14.3% to 9.0%, P < .01),
urban municipalities (14.9% to 9.6%, P < .01), and in each Census
region except the Northeast. Declines were also observed among
those with both high and lower median educational attainment,
high and lower poverty prevalence, and in both majority and
minority non-Hispanic White municipalities. Farmers market sup-
ports decreased among medium sized municipalities (69.7% to
63.4%, P < .01), urban municipalities (66.5% to 61.4%, P=.01),
municipalities with higher median educational attainment (65.3%
to 60.7%, P=.02), and in majority non-Hispanic White municip-
alities (64.4% to 60.1%, P=.01).

Regarding breastfeeding policy supports, providing any paid ma-
ternity leave to all government employees increased only among
large municipalities (41.1% to 53.2%, P = .04) (Table 4). Provid-
ing 8 or more weeks paid maternity leave increased among urban
municipalities (17.3% to 21.3%, P = .01), Northeastern municipal-
ities (12.2% to 19.6%, P = .03), those with higher poverty preval-
ence (14.9% to 21.7%, P=.01), and those where most of the pop-
ulation was not non-Hispanic White (15.1% to 18.1%, P =.02).
Providing 12 or more weeks paid maternity leave increased only
in the West (3.0% to 7.8%, P=.01). Regarding policies to provide
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breaktime and space to pump breast milk, significant increases in
prevalence between 2014 and 2021 were observed across all muni-
cipal characteristics. For example, prevalence more than tripled
among small municipalities (13.2% to 42.3%, P < .01), while sub-
stantial increases were also observed among both medium (29.2%
to 55.5%, P <.01) and large municipalities (52.6% to 71.7%, P <
.01). Likewise, prevalence more than doubled in every Census re-
gion except the West, which still increased substantially from
45.1% to 67.3%.

In sensitivity analyses (not shown) where “don’t know” responses
were excluded from overall prevalence estimates and y° tests, res-
ults remained similar with a few exceptions. Specifically, tax in-
centives to encourage supermarket openings increased signific-
antly from 18.7% in 2014 to 22.4% in 2021 (P = .02). Two previ-
ously significant declines in prevalence from 2014 to 2021 were
no longer significant: technical assistance or training programs to
increase the ability to sell healthier foods in convenience stores
(2.8% vs 2.5%; P =.64) and the prevalence of 1 or more policies
to support farmers markets (62.9% vs 59.6%; P=.07).

Discussion

Our findings suggest that municipal-level policy supports for
healthy food retail in supermarkets, convenience stores, and farm-
ers markets did not increase in prevalence between 2014 and 2021,
with prevalence of most policies remaining either unchanged or
decreasing slightly. However, prevalence of policy supports for
government employees who were breastfeeding increased substan-
tially during the same time. In particular, the prevalence of
policies to allow all breastfeeding employees time and space to
pump breast milk doubled from approximately one-quarter of mu-
nicipalities in 2014 to more than half in 2021 with significant in-
creases observed across municipalities of all sizes and regions.
Furthermore, the percentage of municipalities that offered 8 or
more weeks of maternity leave increased significantly overall.

Our findings on the prevalence of healthy food retail policies sug-
gest that the motivation to implement such policies may have
waned or been surpassed by other policy priorities since 2014. For
example, during 2020 and 2021, many local governments were
likely occupied by responding to the COVID-19 pandemic, mak-
ing food access policies through retail venues less of a priority
(11). It is also possible that local governments may have been
seeking different types of policies to improve access to healthy
food. For example, it has been posited that focusing only on the
distance to supermarkets and the need for more supermarkets may
oversimplify the concept of access, which also encompasses trans-
portation and the economic means to purchase healthy foods (12).
In addition, evaluations of corner store initiatives have demon-

strated mixed effectiveness in increasing fruit and vegetable avail-
ability, purchasing, or consumption (13,14). Reviews of the evid-
ence evaluating efforts to increase supermarket access also sug-
gest that such efforts may be of limited effectiveness (15). Non-
etheless, evidence exists that encouraging supermarkets to open or
remain open in food desert areas can provide access to healthy
foods to local residents as well as employment and economic be-
nefits to the local communities (16), and several studies have
found modest effects of changes in supermarket or convenience
store access on reducing children’s weight gain in low-income
urban settings (17,18). Furthermore, evidence exists that access to
farmers markets may be associated with increased purchasing or
consumption of fruits and vegetables (19,20). Taken together, im-
proving access to healthy foods in the retail food environment may
require more complex and comprehensive efforts rather than fo-
cusing on one type of store, and some organizations have pro-
posed a systems approach to improve healthy food access in com-
munities (21). Future studies may seek to examine how to better
address and improve healthy food access in communities using
such a systems approach.

Our study suggests that the prevalence of some policies that sup-
port breastfeeding among municipal employees increased between
2014 and 2021. Breastfeeding has numerous short- and long-term
health benefits for both children and mothers (22), and the Diet-
ary Guidelines for Americans 2020-2025 recommend exclusive
breastfeeding for 6 months followed by continued breastfeeding to
complement solid foods until age 1 or longer (2). Workplaces have
been recognized as important settings to support breastfeeding
among working mothers (23,24). Worksite interventions to sup-
port breastfeeding, including providing break time and a space for
nursing mothers to breastfeed or pump breast milk, have demon-
strated improved breastfeeding duration and exclusive breastfeed-
ing outcomes (24). The Breaktime for Nursing Mothers provision
under the Fair Labor Standard Act (Section 7 of the FLSA) re-
quires employers to provide reasonable breaktime and a private
space, other than a bathroom, for hourly employees to express
breast milk for 1 year after a child’s birth (25). While employees
that fall within certain FLSA job categories (eg, executive, admin-
istrative, and professional employees) were not covered by this
law, employers could have chosen to develop a policy that
provides these benefits to all employees. Nonetheless, despite im-
provements observed in this study, only half of municipalities had
such a policy in 2021, suggesting further room for improvement in
supporting breastfeeding among local employees.

The prevalence of any paid maternity leave for all municipal em-
ployees only increased among large US municipalities but did not
change significantly among US municipalities overall between
2014 and 2021, with approximately 37% to 39% of municipal
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governments offering it to their employees. This finding is consist-
ent with the 40% prevalence observed among US employers in
general (26) and suggests that more than 60% of municipalities do
not offer any paid maternity leave. The Family and Medical Leave
Act requires covered employers to provide unpaid maternity or
medical leave but does not require employers to provide paid ma-
ternity leave (27). We did observe an increase from 2014 to 2021
in the prevalence of municipalities offering 8 or more weeks of
paid maternity leave, but still only approximately 1 in 5 municip-
alities offer this. Paid maternity leave has been associated with im-
proved breastfeeding outcomes with further improvements ob-
served with increased duration of maternity leave (28). One study
showed a modest increase in exclusive breastfeeding at 6 months
with 6 weeks or more of paid family leave (29). Additional stud-
ies showed that a shorter duration of breastfeeding was associated
with leave, either paid or unpaid, of less than 12 weeks (30). In
our study, only 2% to 3% of municipalities offered 12 or more
weeks of paid maternity leave. Although increased prevalence was
observed among municipalities in the West, prevalence among
every subgroup of municipalities was less than 10%. Thus, there
remains a large opportunity for municipal governments to im-
prove this breastfeeding support for their employees.

The CBS-HEAL study is the only nationally representative survey
of US municipalities regarding policies and practices that support
healthy eating and active living. Nonetheless there are some limit-
ations to our study. First, because the survey relies on self-report
of the respondent, we are unable to confirm whether a reported
policy exists officially or has been implemented. Second, approx-
imately half of eligible municipalities participated in the study and
although we accounted for nonresponse in our sample weights, it
is possible that some nonresponse bias still exists. Third, the fre-
quency of “don’t know” responses ranged from 6% to 15% for
food retail supports and was nearly 25% for the breastfeeding sup-
port policy for space and time to pump breast milk. Since we
coded “don’t know” as “no,” it is likely that our prevalence estim-
ates may underestimate the true prevalence of each policy because
some municipalities that responded “don’t know” may have such a
policy. However, our sensitivity analysis suggests that overall
changes in healthy food retail and breastfeeding support policies
observed in this study are unlikely to be the result of changes in
“don’t know” responses between the 2 survey periods. Finally, be-
cause federal law already requires lactation accommodation for
hourly employees, it is possible that local jurisdictions may ac-
commodate all employees but have not written this into policy.

In conclusion, we found that the prevalence of healthy food retail
supports for supermarkets, convenience stores, and farmers mar-
kets generally did not increase among US municipalities between

2014 and 2021, while policy supports for breastfeeding among
municipal employees increased substantially during this time. Op-
portunities remain for municipalities to support healthy eating and
breastfeeding among residents and employees.
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Tables

Table 1. Characteristics of Participating Municipalities, National Survey of Community-Based Policy and Environmental Supports for Healthy Eating and Active Liv-

ing (CBS-HEAL), 2014 and 2021°

Survey year
Municipality characteristic (n) 2014 (n = 1,994) % (95% ClI) 2021 (n =1,927) % (95% ClI) Pvalue®
Population size
1,000-2,499 (n = 1,367) 34.9 (33.1-36.8) 33.8(31.8-35.8)
2,500-49,999 (n = 2,259) 58.2 (56.8-61.1) 59.0 (56.8-61.1) .73
250,000 (n = 295) 6.8 (5.8-7.9) 7.2(6.1-8.3)
Rural/urban status
Urban (n = 2,875) 74.7 (73.2-76.1) 75.6 (74.0-77.2)
Rural (n = 1,038) 25.3 (23.8-26.8) 24.4 (22.8-26.0) =0
Census region
Northeast (n = 523) 14.6 (13.3-15.9) 14.0 (12.8-15.1)
Midwest (n = 1,383) 35.0 (33.6-36.5) 35.4 (33.8-37.0) o5
South (n =1,239) 35.9(34.4-37.4) 35.9 (34.2-37.6)
West (n = 776) 14.5 (13.4-15.6) 14.8 (13.8-15.7)
Median educational attainment
Some college or more (n = 2,458) 55.4 (53.3-57.6) 67.7 (65.6-69.9) <o1
High school graduate or less (n = 1,463) 44.6 (42.4-46.7) 32.3(30.1-34.4)
Poverty prevalence, %°
<20 (n=2,924) 69.6 (67.7-71.6) 78.5 (76.3-80.5) <o1
>20 (n =997) 30.4 (28.4-32.3) 21.5(19.5-23.4)
% Non-Hispanic White
>50 (n = 3,347) 86.6 (85.1-88.1) 83.7 (82.0-85.4) o1
<50 (n =574) 13.4 (11.9-14.9) 16.3 (14.6-18.0)

@Values may not sum to total because of missing data.

® Determined by using )(2 test.

¢ Percentage of the population living below the federal poverty line.
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Table 2. Prevalence of Healthy Food Retail and Breastfeeding Supports Among US Municipalities, National Survey of Community-Based Policy and Environmental

Supports for Healthy Eating and Active Living (CBS-HEAL), 2014 and 20212

Support type

Survey year, 2014

Survey year, 2021

% (95% Cl)

P
value

Healthy food retail

Does your local government currently use any of the following approaches to encourage supermarkets and other full-service grocery stores to open stores? (n =

3,921)
Tax incentives (eg, tax abatement, tax credit, or property tax exemption) 20.5 (18.7-22.2) 21.8(19.9-23.7) .32
Grant or loan programs 11.8 (10.4-13.2) 13.4 (11.9-15.0) .13
Programs to link store openings to broader neighborhood revitalization projects 12.0 (10.6-13.5) 11.0 (9.6-12.5) .35
At least 1 of the above supports for supermarkets 30.7 (28.7-32.7) 28.6 (26.5-30.6) .16
Does your local government provide any of the following to help convenience or corner stores sell healthier foods? (n = 3,921)
Grant or low-interest loan programs to purchase equipment for storage or sales of healthful foods (eg, 3.4 (2.6-4.2) 4.2 (3.3-5.1) .23
refrigeration or a point of sale system)
Technical assistance or training programs to increase the ability to sell healthier foods (eg, support for new 3.7 (2.9-4.5) 2.5(1.8-3.2) .04
point of sale systems, marketing assistance, produce handling training, product placement)
Programs to link convenience or corner store improvements to broader neighborhood revitalization projects 10.5 (9.2-11.9) 5.6 (4.5-6.6) <.01
(improvements to lighting, signage, safety, walkability)
At least 1 of the above supports for convenience/corner stores 13.4 (11.9-14.9) 8.6 (7.3-9.9) <.01
Does your local government have any policies related to farmers markets, farm stands, or green/produce carts that . .. (n = 3,921)
Allow vendors to sell fresh produce on city-owned property 59.6 (57.5-61.8) 54.5 (52.2-56.8) <.01
Streamline processes for obtaining health and food safety permits and licenses 18.7 (16.9-20.4) 22.4 (20.5-24.4) <.01
Extend waivers of required business permits or retail licensing fees or taxes 13.6 (12.1-15.1) 15.2 (13.6-16.9) 15
Provide funds or in-kind services for personnel, signage, or advertising 15.5(13.9-17.1) 14.0 (12.4-15.6) 21
At least 1 of the above supports for farmers markets 64.3 (62.2-66.4) 60.1 (57.9-62.4) .01
Does your local government provide funding for electronic benefits transfer (EBT) machines or provide 7.5 (6.2-8.8) 11.2 (9.6-12.9) <.01
technical assistance qn how to obtain or use EBT machines at local farmers markets, farm stands, or
green/produce carts?” (N =3,063; n = 1,590 in 2014; n = 1,473 in 2021)

Breastfeeding
Is there a policy that allows all breastfeeding employees in the local government breaktime and space to 25.2 (23.3-27.1) 52.1 (49.8-54.4) <.01°
pump breast milk? (% yes) (n = 3,954)
Does your local government provide paid maternity leave for its employees? (% yes) (n = 3,954) 37.4 (35.9-39.5) 38.5 (36.3-40.8) A7°
Does your local government provide > 8 weeks of paid maternity leave for employees? (% yes) (n = 3,954) 15.5(13.9-17.1) 18.9 (17.1-20.7) .01°
Does your local government provide >12 weeks of paid maternity leave for employees? (% yes) (n = 3,954) 2.1(1.5-2.8) 2.7 (2.0-3.4) .30°

@ Sample sizes for food retail support: n = 1,994 in 2014 and n = 1,927 in 2021. Sample sizes for breastfeeding support: n = 2,014 in 2014 and n = 1,940 in

2021.
b Among municipalities that currently have or formerly had farmers markets.
¢ pvalues for breastfeeding support determined using x2 test.
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Table 3. Prevalence of at Least 1 Policy to Support Healthy Food Access in Supermarkets, Convenience Stores, and Farmers Markets According to Municipality

Characteristics; National Survey of Community-Based Policy and Environmental Supports for Healthy Eating and Active Living (CBS-HEAL) 2014 and 2021

Supermarket policy?

Convenience store policyb

Farmers market policy°

% (95% Cl) . % (95% Cl) . % (95% Cl) z
X P X P, X P

Municipality characteristic | 2014 2021 value™ | 2014 2021 value™ | 2014 2021 value

Population size

1,000-2,499 (n=1,367) [24.9 24.2 .80 8.5(6.5-10.6) |5.3(3.6-7.1) .02 53.4 50.4 .29
(21.7-28.0) (20.9-27.7) (49.7-57.1) (46.4-54.4)

2,500-49,999 (n = 2,259) |33.6 29.2 .03 14.3 9.0(7.2-10.7) |<.01 69.7 63.4 <.01
(30.9-36.4) (26.4-31.9) (12.3-16.4) (67.0-72.4) (60.4-66.3)

>50,000 (n = 295) 35.2 43.7 14 30.5 21.0 .07 73.7 79.6 .23
(27.2-43.2) (35.8-51.7) (22.7-38.2) (14.5-27.5) (66.5-81.0) (73.2-86.0)

Rural-urban status

Urban (n = 2,875) 31.9 28.7 .07 14.9 9.6 (8.0-11.1) |<.01 66.5 614 .01
(29.5-34.3) (26.3-31.1) (13.0-16.7) (64.1-69.0) (58.8-64.0)

Rural (n = 1,038) 27.0 28.0 .73 9.0 (6.5-11.4) |5.8(3.7-7.9) .06 57.6 56.3 .68
(23.3-30.7) (23.9-32.1) (53.4-61.8) (51.7-60.9)

Census regjon

Northeast (n = 523) 23.8 16.2 .03 15.2 10.5(6.9-14.2) |.12 62.1 53.4 .05
(18.3-29.4) (11.8-20.7) (10.5-19.8) (55.8-68.3) (47.3-59.5)

Midwest (n = 1,383) 41.6 41.4 .94 14.1 9.9(7.6-12.2) |.02 66.7 62.7 12
(38.0-45.2) (37.6-45.2) (11.6-16.6) (63.3-70.2) (59.0-66.5)

South (n = 1,239) 27.8 25.5 .39 12.5 7.1(4.9-9.2) <.01 61.8 59.3 .38
(24.4-31.1) (21.9-29.2) (10.0-15.0) (58.2-65.4) (55.2-63.4)

West (n = 776) 18.4 16.8 .56 12.1(8.6-15.6) | 7.3 (4.9-9.8) .03 66.7 62.4 21
(14.2-22.6) (13.2-20.3) (61.6-71.8) (57.8-66.9)

Median educational attainment

>Some college (n = 2,458) |31.3 27.5 .047 13.7 8.9(7.3-10.4) |<.01 65.3 60.7 .02
(28.5-34.0) (25.1-30.0) (11.6-15.7) (62.5-68.1) (58.0-63.4)

<High school graduate (n = [29.9 30.8 .75 13.1 8.1(5.8-10.3) |<.01 63.0 59.0 13

1,463) (26.9-33.0) (26.9-34.6) (10.8-15.3) (59.8-66.2) (54.9-63.1)

Poverty prevalence®

<20% (n = 2,924) 30.8 26.9 .03 12.2 8.3(6.9-9.7) <.01 62.3 59.4 12
(28.4-33.2) (24.7-29.2) (10.5-14.0) (59.7-64.8) (56.8-61.9)

>20% (n =997) 304 345 .19 16.0 9.7 (6.7-12.6) |<.01 68.9 63.0 .06
(26.7-34.1) (29.6-39.4) (13.1-19.0) (65.2-72.6) (58.1-68.0)

% Non-Hispanic White

>50 (n = 3,347) 30.3 27.7 A1 12.4 7.9(6.6-9.2) <.01 64.4 60.1 .01
(28.1-32.4) (25.4-29.9) (10.8-14.0) (62.1-66.7) (57.6-62.6)

<50 (n=574) 33.3 33.1 .95 16.7 12.2 (8.5-16.0) |.02 63.3 60.5 .50
(27.6-39.0) (27.6-38.5) (14.8-24.5) (57.5-69.1) (54.9-66.2)

& One or more of the following policies for supermarkets: tax incentives, grant or loan programs, or programs to link store openings to broader neighborhood revital-

ization projects.

® One or more of the following policies for convenience stores: grant or low-interest loan programs to purchase equipment for storage or sales of healthful foods,
technical assistance or training programs to increase the ability to sell healthier foods, or programs to link convenience or corner store improvements to broader
neighborhood revitalization project.
° One or more of the following policies for farmers markets: allowing vendors to sell fresh produce on city-owned property, streamlining processes for obtaining

health and food safety permits and licenses, waivers of required business permits or retail licensing fees or taxes, or providing funds orin-kind services for person-

nel, signage, or advertising.

d Chi-square tests significance of difference between prevalence in 2014 vs 2021 for each level of each municipal characteristic.
¢ Percentage of the population living below the federal poverty line.
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Table 4. Prevalence of Policies to Support Breastfeeding Among Local Government Employees According to Municipality Characteristics, National Survey of

Community-Based Policy and Environmental Supports for Healthy Eating and Active Living (CBS-HEAL), 2014 and 2021

Provide >8 weeks paid maternity

Provide 212 weeks paid

Provide breaktime and space to

Provide paid maternity leave leave maternity leave pump breast milk
% (95% Cl) % % (95% CI) % % (95% CI) 2 % (95% CI) %
Municipality X P X P X P X P
characteristic 2014 2021 value? | 2014 2021 value? | 2014 2021 value? | 2014 2021 value®
Population size
1,000-2,499 (n=|32.0 30.6 .60 9.0 11.8 .10 0.9 1.1 .60 13.2 42.3 <.01
1,383) (28.5-35.4) [(26.9-34.3) (6.9-11.1) |(9.2-14.4) (0.2-1.5) (0.3-2.0) (10.8-15.7) |(38.3-46.2)
2,500-49,999 (n (40.2 41.4 .59 18.1 20.9 .09 2.6 3.0 .58 29.2 55.5 <.01
=2,273) (37.4-43.1) [(38.4-44.3) (15.9-20.3) |(18.5-23.3) (1.7-3.5) (2.0-4.0) (26.6-31.8) |(52.5-58.5)
>50,000 (n = 41.1 53.2 .04 26.9 35.9 .10 5.0 7.2 41 52.6 71.7 <.01
298) (33.0-49.3) |(45.2-61.1) (19.6-34.2) |(28.3-43.5) (1.3-8.6) (3.4-11.0) (44.3-60.9) |(64.4-79.0)
Rural-urban status
Urban (n = 2,897) |38.7 41.2 .18 17.3 21.3 .01 2.6 3.3 .23 28.9 55.4 <.01
(36.2-41.2) [(38.6-43.8) (15.3-19.2) [(19.2-23.5) (1.7-3.4) (2.4-4.2) (26.6-31.2) |(52.7-58.0)
Rural (n=1049) |33.5 31.0 40 10.4 11.7 .50 0.9 0.7 74 14.4 42.3 <.01
(29.5-37.5) [(26.8-35.3) (7.8-13.0) [(8.8-14.7) (0.1-1.8) (0.0-1.6) (11.5-17.4) | (37.8-46.9)
Census region
Northeast (n = 29.4 36.3 A1 12.2 19.6 .03 2.2 35 .39 16.9 44.6 <.01
525) (23.6-35.3) [(30.4-42.1) (7.9-16.4) |[(14.7-24.4) (0.3-4.1) (1.2-5.8) (12.0-21.7) |(38.6-50.7)
Midwest (n = 39.1 35.7 .18 15.5 15.6 .95 1.6 1.1 A2 24.7 52.1 <.01
1,398) (35.7-42.7) [ (32.0-39.4) (12.9-18.1) [(12.8-18.4) (0.7-2.5) (0.3-1.9) (21.6-27.8) |(48.3-56.0)
South (n = 1,256) (36.8 38.6 .52 14.2 18.3 .05 2.3 1.8 .50 211 48.9 <.01
(33.2-40.4) |(34.5-42.6) (11.6-16.8) | (15.1-21.5) (1.2-3.4) (0.7-2.8) (18.1-24.1) | (44.8-53.1)
West (n =775) 42.6 47.5 .18 22.3 27.6 .10 3.0 7.8 .01 45.1 67.3 <.01
(37.3-47.9) |(42.8-52.2) (17.8-26.7) [(23.3-31.8) (1.2-4.9) (5.2-10.4) (39.7-50.4) [(63.0-71.7)
Median educational attainment
>Some college (n [39.2 39.3 .93 17.1 20.0 .07 2.3 2.7 .49 30.1 53.6 <.01
=2,476) (32.3-42.0) |(36.6-42.0) (14.9-19.3) [(17.8-22.2) (1.4-3.2) (1.9-3.6) (27.5-32.8) [(53.6-59.1)
<High school 35.2 36.9 .52 13.5 15.6 A1 2.0 2.5 .50 19.1 43.3 <.01
graduate (n = (32.1-38.4) |(32.9-40.9) (11.3-15.8) [(13.5-19.7) (1.1-2.9) (1.2-3.7) (16.5-21.7) [(39.2-47.4)
1,478)
Poverty prevalence|O
<20% (n =2,950) |37.5 37.6 .98 15.8 18.1 .10 2.2 2.6 A3 26.3 53.2 <.01
(35.0-40.1) [(35.1-40.1) (13.9-17.7) |(16.4-20.1) (1.4-2.9) (1.8-3.4) (24.0-28.5) |(50.6-55.8)
>20% (n =1,004) (37.1 42.0 .13 14.9 21.7 .01 2.1 2.8 A6 22.8 48.2 <.01
(33.3-40.9) [(37.0-47.0) (12.1-17.7) |(17.5-25.9) (1.0-3.2) (1.2-4.4) (19.5-26.1) |(43.1-53.3)
% Non-Hispanic White
>50% (n =3,377) |36.6 36.6 .99 18.2 22.9 A7 2.1 2.1 .93 25.1 52.4 <.01
(34.4-38.9) [(34.2-39.1) (13.6-22.8) |(18.1-27.6) (1.4-2.7) (1.4-2.8) (23.0-27.1) |(49.9-54.9)
<50% (n=577) |42.4 48.2 A7 15.1 18.1 .02 2.7 5.4 .10 26.3 50.9 <.01
(36.4-48.4) | (42.5-54.0) (13.4-16.8) |(16.2-20.0) (0.7-4.6) (3.0-7.8) (21.0-31.6) |(45.1-56.6)

@ Chi-square tests significance of difference between prevalence in 2014 vs 2021 for each level of each municipal characteristic.
b Percentage of the population living below the federal poverty line.
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Summary
What is already known on this topic?

Strong evidence exists for policy, systems, and environmental (PSE)
strategies that address obesity and chronic diseases by promoting healthy
eating and physical activity in the school setting. PSE strategies can be im-
plemented in low-income communities to improve equity.

What is added by this report?

School-specific recommendations for PSE strategies resulted in a signific-
ant increase in the number of nutrition-supportive PSEs in participating
elementary schools.

What are the implications for public health practice?

Standardized PSE assessments, tailored evidence-based recommenda-
tions, and technical assistance can improve nutrition policies and environ-
ments at elementary schools in low-income communities.

Abstract

Introduction

In 2018, the New Mexico Supplemental Nutrition Assistance Pro-
gram—Education (SNAP-Ed NM) incorporated policy, systems,
and environmental (PSE) strategies into the state plan to increase
healthy eating and physical activity. Studies of multiple PSE
strategies in elementary schools are lacking.

Methods
We conducted assessments of physical activity and nutrition envir-
onments at 11 elementary schools in New Mexico before and after

schools were given school-specific PSE recommendations and
technical assistance. Baseline data were collected in 2018 by us-
ing the School Physical Activity and Nutrition Environment Tool
(SPAN-ET), which measures policy, situational, and physical en-
vironments in elementary schools. PSE scores were calculated as
the proportion of criteria met within and across 27 areas of in-
terest. Implementation of evidence-based PSE interventions began
in 2019. COVID-19 school closures delayed follow-up assess-
ments until 2022. We analyzed descriptive data to examine
changes in PSE scores over time.

Results

Overall mean PSE scores increased significantly from baseline
(53.6%) to follow-up (62.7%). Nutrition PSE scores significantly
increased by 17.6 percentage points; the policy environment
showed the largest improvement (+26.0 percentage points), fol-
lowed by the situational environment (+13.8 percentage points),
and physical environment (+9.1 percentage points). We found a
nonsignificant increase in the overall average physical activity
score (+2.7 percentage points).

Conclusion

Use of a standardized instrument for assessing implementation of
PSE strategies across multiple schools showed significant overall
improvement in nutrition scores and nonsignificant increases in
physical activity scores. Providing school-specific recommenda-
tions combined with technical assistance may be an effective ap-
proach to implementing evidence-based nutrition and physical
activity PSE strategies.

Introduction

Obesity among people aged 2 to 19 years in the US increased from
17.7% to 21.5% from 2011 to 2020 (1). In 2022, 28.0% of New
Mexico third-grade students were obese, with substantial disparit-
ies among American Indian (46.8%) and Hispanic (28.7%) third-
graders compared with their non-Hispanic White counterparts
(15.9%) (2). American Indian and Hispanic children are also more
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likely to live in poverty (3) and have limited access to healthy
foods (4) and safe places to be physically active (5) compared with
non-Hispanic White children.

Childhood obesity increases the risk of chronic diseases (6), men-
tal health concerns (7), and obesity in adulthood (8). Policy, sys-
tems, and environmental (PSE) approaches have a greater reach
and impact compared with health behavior curricula alone (9), and
schools play a vital role in health promotion and disease preven-
tion efforts (10). Implementing PSE interventions in schools im-
proves health outcomes, reduces health disparities, and enhances
health equity (10).

In 2018, the New Mexico Supplemental Nutrition Assistance Pro-
gram—Education (SNAP-Ed NM) incorporated PSE interventions
into a state plan to increase healthy eating and physical activity.
Data on the effectiveness of individual PSE interventions (eg, im-
plementing nutrition standards for school meals, providing access
to drinking water, and redesigning playgrounds to encourage phys-
ical activity during recess) are available (11,12). However, data on
efforts to implement multiple PSE strategies in partnership with
multiple elementary schools are not. To address this gap, the
SNAP-Ed NM evaluation team developed a 3-year plan to assess
PSE efforts at a sample of elementary schools. Our study aimed to
determine the effectiveness of efforts to implement evidence-
based PSE interventions by SNAP-Ed implementing agencies, in
partnership with schools, in a real-world context. The findings
have implications for future school-based PSE initiatives to in-
crease healthy eating and physical activity in low-income com-
munities.

Methods

We used a quasi-experimental design wherein we selected a pur-
poseful sample of schools to partner with SNAP-Ed implementing
agencies in the testing of the implementation of PSE interventions.
We conducted baseline measures in 2018 and follow-up measures
in 2022 at the school level. We collected baseline measures before
implementation of PSE interventions to inform potential PSE
strategies for implementation and as a comparison measure for
evaluation. The follow-up assessment was scheduled for 2021.
The 3-year time frame allowed for implementation of changes to
school policies and environments, which often takes considerable
time. The COVID-19 pandemic and related school closures and
restrictions delayed the follow-up assessment until 2022.

Population

SNAP-Ed NM implementing agencies have long-standing rela-
tionships with elementary schools throughout New Mexico, where
they have been providing nutrition education for more than a dec-

ade. Schools are eligible to receive SNAP-Ed programming, in
general, if they meet the Community Eligibility Provision, mean-
ing they must be located in high-poverty areas where at least 40%
of students were deemed eligible for free and reduced-price meals
from the National School Lunch Program in the previous year
(13). Each year, SNAP-Ed NM implementing agencies provide
programming for more than 150 schools.

In 2018, 5 implementing agencies contacted principals and other
staff members at partner schools to discuss the opportunity to par-
ticipate in a new effort to implement and evaluate PSE strategies
for increasing opportunities for physical activity and healthy eat-
ing. Schools were eligible and perceived ready to participate if
they received SNAP-Ed NM programming in 2018, had leader-
ship that expressed interest, and identified at least 1 evidence-
based PSE strategy that they were prepared to implement in the
coming academic year. Nineteen schools met these criteria. We as-
sessed these 19 schools at baseline and 14 at follow-up (73.7% re-
tention rate). The 5 schools that were lost to follow-up were inac-
cessible because of COVID-19 pandemic—related policy changes
that restricted access to school campuses. Schools participating at
both time points included 11 elementary, 1 middle, and 2 high
schools. We excluded the middle and high schools from the ana-
lysis because the assessment tool had not been validated in these
settings. The final sample comprised 11 elementary schools.

Intervention

We conducted the baseline PSE assessment and provided the res-
ults to SNAP-Ed implementing agencies and school leadership
with recommendations for PSE changes specific to their school
context. No single evidence-based PSE strategy was implemented
across all schools. Recommendations varied by school and in-
cluded such evidence-based strategies as strengthening written
wellness policies, developing school gardens, teaching nutrition
education in all grades, having an active wellness committee, and
increasing the amount of portable equipment (eg, balls, jump
ropes, hula hoops) for active play. Schools chose and implemen-
ted selected strategies at their own pace with technical assistance
from SNAP-Ed implementing agencies. Schools obtained funding
for strategies with real costs (eg, school gardens, shade structures),
often with the assistance of SNAP-Ed implementing agencies.
Funding came from various sources, including the federal govern-
ment, foundations, and community donations. The unanticipated
COVID-19 pandemic—related school closures and restrictions in
the 2019-2020 and 20202021 academic years disrupted imple-
mentation and affected both existing and new PSE strategy selec-
tion and implementation.
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Instrument

We used a validated instrument, the School Physical Activity and
Nutrition Environment Tool (SPAN-ET) (14), to conduct an as-
sessment of PSE interventions at participating schools. We meas-
ured effectiveness as the extent to which SPAN-ET PSE scores in-
creased over time in schools. SPAN-ET is a reliable instrument for
evaluating the physical activity and nutrition environments in ele-
mentary schools (15). It provides comprehensive data to assess the
school environment consistently and identify areas affecting
obesity-preventing behaviors among students. The SPAN-ET
comprises 27 areas of interest (AOIs) that evaluate the physical,
situational, and policy environments related to physical activity
and nutrition (Figure). Each AOI is assessed via multiple criteria,
and each criterion is assigned a value of 0 (not met) or 1 (met).
These scores are then summed and divided by the total number of
criteria to attain scores represented as the proportion of criteria
met within each AOI, domain, and category; the scores are presen-
ted as percentages ranging from 0% to 100%. We added criteria to
2 SPAN-ET AOIs: 1) assessing sustainability resources for exist-
ing garden spaces or greenhouses (AOI 18: nutrition—garden fea-
tures) and 2) documenting social marketing materials and nutri-
tion education areas and equipment (AOI 20: nutrition—food and
beverage habits). We added these items to provide a more compre-
hensive assessment based on the specific PSE strategies and goals
of the implementing agencies working in collaboration with the
schools. Although the instrument developer made some modifica-
tions to the original SPAN-ET between 2018 and 2022, we as-
sessed only items that were included in both years.

Ay

Physical Situational Policy Physical Situational Policy
Environment Environment Environment Environment Environment Environment

Category

Domain

8 AOIs | ‘ 5A0Is | ’ 3 AOIs

L J L J
f Y

No. of criteria per AOI ranges from 2 to 15 |

w |

No. of criteria per AOI ranges from 3 to 15 ‘

Criterion

Figure. The categories, domains, areas of interest (AOls), and number of
criteria per AOI in the School Physical Activity and Nutrition Environment Tool
(SPAN-ET).

SPAN-ET has 3 key domains: physical environment, situational
environment, and policy environment.

Physical environment. The physical environment domain includes
built environment features in and around the school that contrib-

ute to physical activity or nutrition. Eight AOIs assessed the phys-
ical environment for physical activity, including gymnasiums, out-
door play areas, shade structures, natural features, school gardens,
and neighborhood features. Two AOIs assessed the physical envir-
onment for nutrition: the cafeteria and school gardens.

Situational environment. The situational environment domain in-
cludes the use of the physical environment, such as the appear-
ance and atmosphere of the space and the promotion of actions or
activities in the space. Five AOIs assessed the situational environ-
ment for physical activity: portable equipment, spaces that stimu-
late the senses, features that promote physical activity, opportunit-
ies to be active in before- and after-school programs, and land-
scape/garden spaces that promote physical activity. Six AOIs as-
sessed the situational environment for nutrition, including school
meals, food habits and practices, availability of water, cafeteria at-
mosphere, and extracurricular activities.

Policy environment. The policy environment domain includes
wellness policies, wellness committees and objectives, and
policies on hiring trained staff. Three AOIs assessed the policy en-
vironment for physical activity, including physical activity well-
ness policy, a wellness committee, and structured physical educa-
tion policies. Three AOIs assessed the policy environment for nu-
trition, including nutrition wellness policy, wellness committee,
and health and nutrition education.

Data collection

Per SPAN-ET protocol, the assessments included a document re-
view (eg, school wellness policies, meal menus, parent hand-
books), on-site observations of facilities (eg, cafeteria, gymnasi-
um, playground, physical education class), and interviews with
school administrators and staff members about AOlIs, including
school staffing, curricula, and policies. Before each data collec-
tion period (2018 and 2022), the data collection team, which in-
cluded both the research team and SNAP-Ed implementing agen-
cies, were rigorously trained on the instrument and methods, be-
ginning with a 6-hour class conducted by the developer of the tool.
After the classroom training, the research team participated in in-
ternal reviews and trainings and conducted a training assessment
at a school that was not part of the study to gain experience with
the tool.

The research team then systematically analyzed policies and other
relevant written materials by using standardized scoring criteria in
the SPAN-ET. In both 2018 and 2022, document review was fol-
lowed by a day-long visit to each school for observations and
structured interviews, with criteria scored per SPAN-ET protocols.
All assessments were scored independently by 2 data collectors,
who met to reconcile scores until consensus was achieved. Any
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scoring differences were resolved by examining the original data
(eg, observational photographs and notes, policy documents, inter-
view transcripts). If further clarification was needed to reach 100%
agreement, data collectors revisited the site or recontacted school
personnel. Incorporating rigorous training, opportunities to prac-
tice on-site at schools, quality improvement checks, observational
photographs, and meetings to reconcile assessments supported
strong interrater reliability.

Data analysis

For each school in 2018 and 2022, we collected data on the num-
ber of students enrolled, the percentage of students eligible for free
or reduced-price lunch through the National School Lunch Pro-
gram, the percentage of Hispanic students, and the percentage of
American Indian students. We obtained these data from the New
Mexico Public Education Department (16) and the National Cen-
ter for Education Statistics (17).

We calculated the proportion of met criteria for each AOI and av-
eraged scores across schools within each domain. We calculated
the overall proportion of met criteria for the physical activity and
nutrition domains. Mean scores were calculated for each AOI
across schools and transformed into a percentage representing the
number of schools that met criteria. Within schools, the propor-
tion of met AOIs in physical activity and nutrition categories was
calculated, resulting in an overall score for each school with a
maximum of 100%. A paired-samples ¢ test assessed differences
between mean baseline and follow-up scores for each domain and
category.

Results

At baseline, 10 of 11 student populations at participating schools
were majority Hispanic and all students at 8 of 11 schools were
eligible for free or reduced-price lunch through the National
School Lunch Program (Table 1). Student enrollment ranged from
75 to 616 at baseline.

Change in proportion of criteria met among all
schools

We found no significant differences in mean overall physical
activity scores from baseline to follow-up for the 3 physical activ-
ity domains across all schools (Table 2). Two nutrition scores in-
creased significantly from baseline to follow-up: nutrition—situ-
ational environment, which increased from 60.9% to 74.7% (+13.8
percentage points; P=.005), and nutrition—policy environment,
which increased from 28.9% to 54.9% (+26.0 percentage points; P
<.001). The overall score for nutrition PSEs increased signific-
antly by 17.6 percentage points, from 50.8% to 68.5% (P <.001).

The highest average increase in mean scores (+30.3 percentage
points) from baseline to follow-up among AOIs across all schools
was in the physical activity—physical environment domain, AOI 3,
which addresses shelter and shade structures (Table 3). The
highest average decrease (—5.5 percentage points) in this domain
was for AOI 1, which addresses gymnasiums and dedicated mul-
tipurpose spaces for physical activity. The highest average in-
crease (+12.1 percentage points) in the physical activity—situation-
al environment domain was for AOI 13, gardening activity spaces
and programs. The highest average decrease (—12.7 percentage
points) in this domain was for AOI 9, portable equipment. The
highest average increase (+56.4 percentage points) in the physical
activity—policy environment domain was for AOI 15, which ad-
dresses physical activity and wellness committees. The highest av-
erage decrease (—44.4 percentage points) in this domain was for
AOI 16, structured physical education. The highest average in-
crease (+13.6 percentage points) in the nutrition—physical environ-
ment domain was for AOI 18, school garden features. We found
no decreases from baseline to follow-up in this domain. The
highest average increase (+22.1 percentage points) in the nutri-
tion—situational environment domain was for AOI 20, promoting
healthy food and beverage habits. We found no decreases in this
domain. The highest average increase (+78.2 percentage points) in
the nutrition—policy environment domain was for AOI 26, which
addresses nutrition and wellness committees. The highest average
decrease (—6.8 percentage points) in this domain was for AOI 27,
nutrition education.

Change in mean school scores from baseline to
follow-up

We observed a significant increase (+9.1 percentage points) in
overall scores from baseline to follow-up: from 53.6% at baseline
to 62.7% at follow-up (P =.02) (Table 4). We found a significant
increase (+17.6 percentage points) in average nutrition scores from
baseline to follow-up, from 50.8% at baseline to 68.5% at follow-
up (P <.001). We found no significant differences in physical
activity scores from baseline to follow-up (P = .44).

Discussion

Our study aimed to determine the effectiveness of efforts to im-
prove nutrition and physical activity policies, systems, and envir-
onments across multiple elementary schools in a real-world con-
text. Our results demonstrated a significant increase in elementary
school nutrition policies and environments during the 4-year inter-
vention period using a standardized PSE assessment. This study
was novel in its examination of changes in SPAN-ET PSE scores
across 11 schools implementing evidence-based strategies of their
choosing following school-specific recommendations combined
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with technical assistance from SNAP-Ed implementing agencies.
Our findings are consistent with other research showing that
identifying gaps, making recommendations, and providing tech-
nical assistance can improve adoption of new policies or practices
in the school environment (18).

Among the 11 participating elementary schools in our study, we
observed a significant increase of 17.6 percentage points in the
overall nutrition score across schools. This increase was largely
driven by the addition of active wellness councils and nutrition
policies, improved access to healthier foods outside school meals,
and an increase in the number of school gardens. Wellness coun-
cils and nutrition policies can improve the healthfulness of foods
consumed by students in the school environment (19). Addition-
ally, school gardens can improve student health behaviors and out-
comes, particularly among students facing economic disadvant-
ages (20), which can lead to increases in health equity. In addition
to recommendations for and technical assistance with these PSE
strategies, decisions by participating schools to implement new
nutrition policies and improved nutrition environments may have
been influenced by the increased recognition of food insecurity
among students during the COVID-19 pandemic (21).

In our research, none of the physical activity domains showed sig-
nificant increases in PSE scores. However, scores increased sub-
stantially among some AOIs. For example, we noted several im-
provements to the outdoor environment, including improvements
to playground areas, development of school gardens, and the addi-
tion of shade structures. Research indicates that gardening,
coupled with food preparation, nutrition education, and physical
activity instruction, can improve children’s vegetable intake and
physical activity levels (22). Additionally, providing shade in out-
door areas can substantially promote use of play areas, reduce sun
exposure, and prevent heat-related injury (23). The COVID-19
pandemic produced an unexpected opportunity as funding to con-
struct shade structures was made available to support outdoor
learning environments. These structures continue to provide a
safe, comfortable area for outdoor active play among school stu-
dents.

We observed major declines in both the nutrition and physical
activity categories in the teaching of nutrition and physical educa-
tion. Research suggests that education on healthy lifestyles results
in improvements in nutrition and physical activity among students
(24). However, consistent with the national literature (25), parti-
cipating schools reported difficulty in maintaining qualified staff,
including health and nutrition educators and trained physical edu-
cation teachers (26), during the COVID-19 pandemic. Addition-
ally, schools restricted access to nonschool personnel during the

pandemic, limiting access by SNAP-Ed nutrition educators. De-
clines in PSE scores in these areas may rebound as schools work
to recruit qualified physical education and health staff and return
to permitting access to external nutrition education programming.

Additionally, our results showed that PSE supports for physical
activity declined unexpectedly from baseline to follow-up in 2
areas. These were access to a gymnasium for physical activity and
active play and the availability of portable play equipment. Re-
search demonstrates that students, particularly girls, with access to
portable equipment engage in more moderate to vigorous physical
activity than students without such access (27). Declines in scores
in these areas may be attributable to the COVID-19 pandemic,
which resulted in some schools closing gymnasiums in favor of
outdoor play and some schools limiting use of portable play equip-
ment due to the additional cleaning requirements.

Our research also demonstrated the successful implementation of
evidence-based PSE strategies in schools characterized by dispro-
portionately high populations of Hispanic students and American
Indian students, where nearly all students qualified for the Nation-
al School Lunch Program. In the US, people with low socioeco-
nomic status, as well as those identifying as Hispanic or Americ-
an Indian, have an elevated prevalence of obesity and other chron-
ic health conditions (28,29). SNAP-Ed NM purposefully focuses
programming, including PSE intervention efforts, on schools loc-
ated in low-income communities that, in New Mexico, predomin-
antly serve Hispanic and American Indian students. Effective PSE
efforts in these schools can improve physical activity and nutri-
tion, reduce health disparities linked to obesity, and improve
health equity (12).

Our study was designed in 2018, and interventions began in 2019.
The disruptions caused by the COVID-19 pandemic were unanti-
cipated and had a substantial effect on the study. These disrup-
tions altered the timing and implementation of PSE strategies, ulti-
mately affecting scores and effectiveness. Some scores were re-
portedly positively influenced (eg, shade structures) while others
were negatively influenced (eg, recruitment and retention of quali-
fied physical education teachers). The pandemic also introduced
additional factors, including the mental health of staff members
and students, workforce changes, and limited access to resources,
which may have influenced engagement in PSE implementation.
Despite the pandemic, we observed improvements in most nutri-
tion and physical activity PSEs over time.

Strengths and limitations

Study strengths include the use of a standardized instrument to as-
sess school-level nutrition and physical activity PSEs and identify
gaps for strategic intervention. Additionally, using the SPAN-ET
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to evaluate SNAP-Ed programming across multiple schools
provided a standardized way to measure and assess PSE imple-
mentation across the state. This tool and standardized protocol al-
lowed us to capture changes over time, offering insights into the
effectiveness of efforts to implement evidence-based strategies.
We also incorporated a rigorous training protocol and reconcili-
ation process to enhance reliability. The study also capitalized on
existing partnerships between nutrition educators and schools and
provided flexibility for schools to identify the PSE strategies that
they were interested in pursuing in a real-world context. We
provided school leadership with a detailed breakdown of scores
and school-specific recommendations for PSE strategies to inform
their choices.

Our study has several limitations. It lacked a standard intervention
across sites; each school chose the evidence-based PSE strategies
that they determined were important and feasible to implement.
However, our approach aligns with principles of community-
engaged research and implementation science. Additionally, the
absence of a comparison group or control condition makes it chal-
lenging to establish causality or differentiate the effects of imple-
mentation efforts from other factors, including the COVID-19
pandemic. Some of these limitations could be addressed by ex-
amining implementation in the postpandemic period, incorporat-
ing an appropriate control group, and measuring the dissemina-
tion and implementation of specific strategies over time. Addition-
ally, the COVID-19 pandemic and resultant school district policies
precluded capturing data from all 19 original sites. These addition-
al data may have altered the findings if the schools that did not
participate in the follow-up assessment had differed in their imple-
mentation of PSE strategies.

Implications

Standardized PSE assessments, combined with tailored evidence-
based recommendations and technical assistance, are effective at
improving nutrition policies and environments in elementary
schools in low-income communities. Additionally, the SPAN-ET
can be used to evaluate changes over time in the nutrition and
physical activity PSEs in place across multiple schools. Because it
is a standardized, reliable tool, comparisons can also be made
across studies.

Conclusion

Use of the SPAN-ET, both for identifying potential PSE strategies
and evaluating SNAP-Ed programming across multiple schools in
the state, revealed significant overall improvement in nutrition
scores and nonsignificant increases in physical activity scores. We
found considerable variation in the pre—post changes in score
among AOIs: these changes ranged from a decrease of 44.4 per-

centage points for having a physical education program coordin-
ated by a trained physical educator to an increase of 78.2 percent-
age points for having an active wellness committee with nutrition
objectives. Providing school-specific recommendations combined
with technical assistance may be an effective approach to imple-
menting evidence-based nutrition and physical activity PSE
strategies in real-world contexts. However, the COVID-19 pan-
demic affected the types of strategies implemented, the timing of
implementation, and the timing of data collection for evaluation.
Future research may include use of a comparison group to assess
the causal effect of the interventions. However, some evidence
suggested that the collection of baseline data itself influenced the
intentions of school staff to implement PSE changes. Dissemina-
tion and implementation studies would also be useful to answer re-
search questions about the characteristics of schools or school
leadership that adopt different strategies, the fidelity with which
the interventions are implemented, and whether interventions are
sustained over time and with new school leadership.
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Tables

Table 1. Demographic Characteristics at Baseline and Follow-Up of a Sample of 11 Elementary Schools in New Mexico Participating in the SNAP-Ed PSE Evaluation,
2018 and 2022°

Student enroliment, no.

Students eligible for free or
reduced-price lunch, %

Hispanic students, %

American Indian students, %

Baseline Follow-up Baseline Follow-up Baseline Follow-up Baseline Follow-up
School (2018) (2022) (2018) (2022) (2018) (2022) (2018) (2022)
ES1 99 98 100 100 93 98 1 <5
ES2 298 302 69 100 78 80 2 2
ES4 559 521 67 100 72 71 2 2
ES5 420 384 88 100 85 86 0 <1
ES7 79 80 100 100 0 [¢] 100 100
ES8 75 78 100 100 64 68 0 <5
ES9 552 541 100 100 62 62 1 <1
ES10 296 279 100 100 67 69 0 <2
ES11 616 616 100 100 76 75 0 <1
ES12 394 377 100 100 73 72 3 <5
ES16 307 303 100 100 69 70 1 <1

Abbreviations: ES, elementary school; PSE, policy,

systems, and environment; SNAP-Ed, Supplemental Nutrition Assistance Program-Education.
@ Sources: New Mexico Public Education Department (16); National Center for Education Statistics (17).
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Table 2. Change in Mean Scores? From Baseline to Follow-Up, by SPAN-ET Domain and Category, in a Sample of 11 Elementary Schools in New Mexico, 2018 and
2022

Category
Physical activity Nutrition
. Baseline Follow-up Percent_age-point B Baseline Follow-up Percentz_age-point B

Domain score (2018) | score (2022) | change in score Pvalue score (2018) | score (2022) | change in score Pvalue
Physical environment 64.4 70.2 +5.8 21 2.7 81.8 +9.1 .07
Situational environment  [53.7 56.5 +2.8 .67 60.9 74.7 +13.8 .005
Policy environment 40.2 36.0 -4.2 .50 28.9 54.9 +26.0 <.001
Overall® 55.7 58.3 +2.7 44 50.8 68.5 +17.6 <.001

Abbreviation: SPAN-ET, School Physical Activity and Nutrition Environment Tool.

@ Reported as the percentage of schools that met criteria.
b paired samples ttest conducted to compare mean scores from baseline to follow-up; significance set at P<.05.

¢ Mean score across all 11 schools for the category, including all 3 domains.
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Table 3. Change in Mean Scores? From Baseline to Follow-Up, by SPAN-ET Area of Interest (AOI), in a Sample of 11 Elementary Schools in New Mexico, 2018 and
2022

Mean score
Baseline Follow-up Percentage-point

AOI no./description (2018) (2022) change
Category: physical activity

Domain: physical activity-physical environment

1. Gymnasium and/or dedicated multipurpose space is available to accommodate physical education, |68.5 63.0 -5.5
physical activity/active play.

2. Outdoor space is adequately sized for teaching and physical activity, has clearly defined boundaries, |69.7 77.8 +8.1
and comprises a variety of appropriate activity settings, fixed equipment, and materials.

3. Shade (natural and/or artificial structures) and/or shelters provide protection from sun and/or 33.3 63.6 +30.3
inclement weather.

4. Natural or green playground areas, elements, and/or features are available. 38.6 56.8 +18.2

5. Gardens and landscaping includes a variety of plantings, growing environments (eg, orchards, 27.3 45.5 +18.2
inground beds, raised beds, and/or containers), and topical conditions.

6. Indoor and outdoor surfaces and surface markings support movement and activity variety and 84.1 79.5 -4.5
safety.

7. School yard, grounds, and outdoor facilities are enclosed and safe for physical activity. 90.9 96.1 +5.2

8. Built environment features and neighborhood proximal to the school property provide safe physical |50.9 63.6 +12.7
activity/active transportation access for pedestrian and bicycle circulation from the neighborhood to the
site entrances to the building.

Domain: physical activity-situational environment

9. Portable equipment is available, easily accessible, and offers a wide variety/range of experiences. |58.2 45.5 -12.7

10. Indoor and outdoor spaces have a friendly, welcoming, inclusive, and inviting atmosphere thatis |67.5 76.6 +9.1
culturally appropriate and stimulates the senses (ie, touch/textures, smell, listening, looking, vestibular
and proprioceptive input).

11. Indoor and outdoor fixed and portable features promote physical activity, active play, and a variety |68.2 74.2 +6.1
of developmental movements.

12. School supports and/or partners with community resources to provide physical activity 43.0 44.6 +1.7
opportunities before and/or after school and in the summer. Extracurricular programs are available in
various indoor and outdoor facilities.

13. Existing landscape/garden spaces are designated and used to promote physical activity/active 24.2 36.4 +12.1
lifestyle habits.

Domain: physical activity-policy environment

14. School has implemented the district wellness policy, drafted a written physical activity policy, and |25.5 27.3 +1.8
communicated with school staff, families, and the district regarding students’ physical activity progress
on an annual basis; school’s physical activity goals are integrated into the school’s overall long-range
wellness goals/plan.

15. Active wellness council/committee exists that has specific physical activity-related objectives and/| 3.6 60.0 +56.4
or an active physical activity council/subcommittee.

16. School has a structured physical education/physical activity program that is coordinated and/or 76.8 32.3 -44.4
instructed by trained/credentialed physical educator(s).
Category: nutrition

Domain: nutrition-physical environment

17. Cafeteria or alternative meal service area (ie, classroom) offers a clean, pleasant, and safe setting |90.9 98.2 +7.3

with adequate space for eating meals.

Abbreviation: SPAN-ET, School Physical Activity and Nutrition Environment Tool.
@ Reported as the percentage of schools that met criteria.
(continued on next page)
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(continued)

Table 3. Change in Mean Scores? From Baseline to Follow-Up, by SPAN-ET Area of Interest (AOI), in a Sample of 11 Elementary Schools in New Mexico, 2018 and

2022
Mean score
Baseline Follow-up Percentage-point

AOI no./description (2018) (2022) change

18. School has orchards, greenhouses, in-ground gardens, raised beds, and/or container gardens to 27.3 40.9 +13.6
grow edible produce.

Domain: nutrition-situational environment

19. Program meets or exceeds food and nutrition standards and is managed efficiently and inclusively. | 71.7 79.8 +8.1

20. Promoting healthy food and beverage choices and habits is accepted and integrated into the 50.6 72.7 +22.1
school culture.

21. All foods and beverages served or sold outside of the school meals program during the regular and |52.7 74.5 +21.8
extended school day meet or exceed federal and/or state standards for foods and beverages sold in
schools.

22. Clean, safe, palatable drinking water is available, accessible, and promoted to all students and 75.0 75.0 0
staff throughout the school day.

23. Meals served to students are attractively presented in a pleasant (friendly, comfortable, and 71.8 88.2 +16.4
inviting) environment with sufficient time for eating.

24. School provides and/or partners with community resources to provide healthy foods and 71.8 88.2 +16.4
beverages, and nutrition education opportunities before and/or after school and in the summer.

Domain: nutrition-policy environment

25. School has implemented the district wellness policy, drafted a written nutrition policy, and 27.3 53.3 +26.1
communicates with school staff, families, and the school district regarding its nutrition progress on an
annual basis. The school’s nutrition goals are integrated into the school’s overall long-range wellness
improvement goals/plan.

26. Active wellness council/committee exists and has specific nutrition-related objectives and/or an 3.6 81.8 +78.2
active nutrition council/subcommittee.

27. Health education program includes functional knowledge and skills-based nutrition lessons. 47.7 40.9 -6.8

Nutrition behaviors/habits are taught in all grades.

Abbreviation: SPAN-ET, School Physical Activity and Nutrition Environment Tool.
@ Reported as the percentage of schools that met criteria.
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Table 4. Change in Overall Mean SPAN-ET Scores From Baseline to Follow-Up in a Sample of 11 Elementary Schools, 2018 and 2022

Overall score? Overall physical activity Overall nutrition

Baseline Follow-up Percentage-point | Baseline Follow-up Percentage-point | Baseline Follow-up Percentage-point
School (2018) (2022) change (2018) (2022) change (2018) (2022) change
ES1 49.7 61.0 +11.2 49.1 55.7 +6.6 50.6 67.9 +17.3
ES2 61.5 64.7 +3.2 65.1 66.0 -0.9 56.8 63.0 +6.2
ES4 66.8 52.9 -13.9 76.4 55.7 -20.1 54.3 49.4 -4.9
ES5 48.1 59.4 +11.2 52.8 49.1 -3.8 42.0 72.8 +30.9
ES7 56.1 55.1 -1.1 53.8 52.8 +14.2 59.3 69.1 +9.9
ES8 39.6 57.8 +18.2 38.7 44.3 -9.4 40.7 64.2 +23.5
ES9 55.1 775 +22.5 58.5 73.6 +15.1 50.6 82.7 +32.1
ES10 57.2 69.0 +11.8 60.4 64.2 +3.8 53.1 75.3 +22.2
ES11 51.3 70.1 +18.7 50.0 64.2 +14.2 53.1 77.8 +24.7
ES12 53.5 66.8 +13.4 53.8 58.5 +4.7 53.1 77.8 +24.7
ES16 50.3 55.6 +5.3 53.8 57.6 +3.8 45.7 53.1 +7.4
All 53.6 62.7 +9.1° 55.7 58.3 +2.7 50.8 68.5 +17.6°

Abbreviations: ES, elementary school; SPAN-ET: School Physical Activity and Nutrition Environment Tool.

@ Overall score combines the physical activity and nutrition categories for each school.

bp= .02; paired-samples t test conducted to compare overall mean scores from baseline to follow-up for all 11 schools; significance set at P< .05.

¢ P<.001; paired samples t test conducted to compare overall nutrition mean scores from baseline to follow-up for all 11 schools; significance set at P< .05.
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Summary
What is already known about this topic?

Integrating healthy nutrition standards and practices into the procurement
process of an institutional food service is a promising public health
strategy for improving nutrition.

What is added by this report?

We describe how a large county government operationalized a model prac-
tice to integrate nutritional requirements into its procurement process with
food vendors.

What are the implications for public health practice?

Healthy nutrition standards and practices can change the quality of food
served. Although implementation of such standards is feasible, organiza-
tional barriers exist across the various phases of the process.

Abstract

Purpose and Objectives

Although considered a promising model of practice, integrating
healthy nutrition standards and practices into a large county gov-
ernment’s contracting process with food vendors has not been
widely described in empirical literature. We conducted an imple-
mentation evaluation project to address this gap.

Intervention Approach

County of Los Angeles food vendors provide food or meals annu-
ally to more than 100,000 employees and millions of clients and
visitors. In 2011, the County of Los Angeles Board of Supervisors

adopted a policy to integrate healthy nutrition standards and prac-
tices into its requests for proposals (RFPs) and contracting pro-
cess with food vendors. The policy required all contracts awarded
to adhere to these new standards.

Evaluation Methods

In 2011, the Los Angeles County Department of Public Health
(DPH) began reviewing RFPs for food services for county depart-
ments that procured, served, or sold food. From 2011 through
2021, DPH applied a 4-pronged formative—evaluative approach to
help county departments implement the Board of Supervisors
policy and ensure that nutritional requirements were appropriately
integrated into all RFPs for new and renewing contracts with food
vendors. We focused our evaluation on understanding the process
and tracking the progress of this policy intervention. Our evalu-
ation included 13 key informant interviews, a 2-part survey, re-
views of contract data, and synthesis of lessons learned.

Results

Based on reviews and subsequent actions taken on more than 20
RFPs, DPH successfully assisted 7 county departments to incor-
porate healthy nutrition standards and practices into their food
vendor contracts. Implementation of the food policy encountered
several challenges, including staffing and training constraints and
a limited infrastructure. An iterative approach to program im-
provement facilitated the process.

Implications for Public Health

Although the model for integrating healthy nutrition standards and
practices into a government contracting process is promising,
more work is needed to make it less resource-intensive and to in-
crease user buy-in.

Introduction

Recent national data suggest that most of the US population has or
is at risk of developing chronic diseases such as diabetes, hyper-
tension, or heart disease (1). Data from regional population health
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surveys point to a similar pattern at the local level. In 2021, 33.5%
of Los Angeles County adults reported ever being diagnosed with
hypertension or prehypertension and 12.1% with diabetes (2).
These and other chronic conditions represent a major public health
problem that has substantial social and economic costs (3).

Diet plays a central and critical role in the development of chronic
diseases (4,5). Diets high in sugar, sodium, saturated fat, and
trans-fatty acids and the nutrients and ingredients in processed
foods are linked to chronic ailments (6—8). The Dietary Guidelines
for Americans (DGA) encourage increased intake of fruits and ve-
getables, whole grains, dairy foods, and lean proteins; they also
encourage limited consumption of foods high in sodium, added
sugars, and saturated fat (9). Since 2010, federal and local govern-
ments have increased efforts to integrate DGA-recommended nu-
trition standards and behavioral economics strategies into their
food service contracting processes (10-12). At the federal level,
nutrition standards are derived from DGA and form the founda-
tion of the Food Service Guidelines for Federal Facilities of the
US Department of Health and Human Services and the US Gener-
al Services Administration. These guidelines are intended for
government-operated food services and, as a model, highlight the
importance of implementing standards in food service as a way to
enhance population-level nutrition and public health (13). Al-
though long considered an innovative and promising model of
practice (14,15), limited literature has been published on the im-
plementation of such food service requirements through institu-
tional or governmental policy.

Purpose and Objectives

The objective of our implementation evaluation was to address
this gap in research and practice by describing how a large county
government integrated healthy nutrition standards and practices in-
to the food service contracting process of its departments. We
present practice-based experiences and lessons learned from the
County of Los Angeles in implementing such a policy, from 2011
through 2021. With the county’s extensive reach, which included
over 100,000 employees and millions of annual clients and visit-
ors, this decade-long food policy had the potential to generate sig-
nificant health effects across the diverse communities it served.

Intervention Approach

Historical context

In response to the growing prevalence of obesity and related
chronic diseases, particularly among its employees, in March 2011
the County of Los Angeles Board of Supervisors adopted an or-
ganizational policy on food quality entitled Healthy Food Promo-
tion in LA County Food Services Contracts (16). This policy

called for the Los Angeles County Department of Public Health
(DPH) to ensure that healthy nutrition standards and practices
were incorporated into all county food service and vending solicit-
ations or requests for proposals across all the government’s 37 de-
partments. DPH designed a review procedure to ensure that these
nutrition requirements (eg, food purchasing and serving standards
for fruit, vegetables, grains, protein, dairy, sodium, sugar) — in-
cluding evidence-based behavioral economics strategies — were
accurately incorporated and faithfully executed in contracts with
food vendors (17).

Present day action

The Board of Supervisors landmark policy remains active to this
day. A food policy and procurement (FPP) team in DPH contin-
ues to provide support and serve as this implementation program’s
subject matter expert and lead. The team is presently tasked with
reviewing all food-related RFPs initiated under the county govern-
ment’s umbrella; it can make recommendations on nutrition stand-
ards and practices and on how each department should conduct
business with their food vendors (Figure).

March 2011 2011
%n;rd ngSumi:orsd
3 e eal Lele]
Promaotion in LA County
Food Services Contracts.
2021 policy. \
{eam condited
FPP team conducted a October 2011
Mln‘t\;lf.g;isss?t:imm “g Department A was the first
coun ngs an
environments via an online '“me{;g:,‘:wi:th ik
survey administered to all &
37 county departments.
April 2017
A new food service request for January 2012
proposals and contract in Public Health Director
Department A was developed shared the policy with all
to acquire a new food vendor 37 county departments to
through a fair solicitation identify whether they
process. FPP team provided

purchased, distributed, or
technical assistance to help sold food.
Integrate revised nutrition

standards in the contract.

. b

February to May 2012
Nwseluomn‘m“m?md FPP team conducted an
bl ted Into assessment of county
mbepanmemngmmm food settings and
chine contract with it L environments to support
Facd lier. the implementation of
suppter. the board palicy.

Figure. Timeline of the Los Angeles County Department of Public Health Food
Policy and Procurement (FPP) team’s implementation process for reviewing
and integrating nutrition standards and behavioral economics practices into
more than 20 requests for proposals (RFPs) and food service contracts with
food vendors conducting business with the County of Los Angeles, from 2011
to 2021. Department A refers to the first adopter of the March 2011 board
policy. Department B refers to a second department that integrated nutrition
standards and practices into its vending machine contract with its selected
food supplier.
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Evaluation Methods

In our evaluation of the implementation of the Board of Super-
visors policy, we sought to 1) summarize the contracting process
that allowed the FPP team to integrate healthy nutrition standards
and practices into the county’s RFPs for new and renewing food
vendor contracts, 2) review and document contents of the re-
viewed RFPs and their contracts from 2011 through 2021, and 3)
share practice-based experiences and lessons learned from the im-
plementation of the board’s historic policy.

The FPP team applied a formative, multimethod, evaluative ap-
proach to achieve these goals and captured the progress and nu-
ances of implementing the food policy. This approach consisted of
1) an organizational landscape analysis through key informant in-
terviews, 2) a 2-part survey of county departments, 3) a document
review of county food vendor RFPs and resulting contracts, and 4)
a synthesis of lessons learned from implementing the policy. As an
example, in 2012 (after the board’s policy was adopted but before
the policy was implemented), the FPP team conducted an organiz-
ational landscape analysis with key informants to identify and bet-
ter understand the types of contracts covered under the Board of
Supervisors policy. This assessment included disseminating a
memorandum requiring each of the 37 county departments af-
fected by the policy to inform DPH of whether they operated any
food services. “Food vendor” was defined as any vendor who pre-
pares, sells, distributes, or serves food for the county. Key inform-
ant interviews were then conducted with representatives from de-
partments that reported they purchased, distributed, or sold food.

To gauge implementation progress, in 2018 the FPP team admin-
istered a 2-part survey. The first part was emailed to selected parti-
cipants from the county’s 37 departments. The second part was ad-
ministered only to departments that indicated they operated food
service venues or programs. A document review of county food
vendor RFPs and their contracts, including a case assessment of an
early county department adopter, was carried out to learn about the
implementation process. Finally, a synthesis of lessons learned
from the field was compiled to inform future policy implementa-
tion and refinements.

Organizational landscape analysis via key informant
interviews, 2012

We conducted a landscape analysis to 1) support the implementa-
tion of the Board of Supervisors policy, 2) engage key stakehold-
ers to better understand the county’s diverse food environments
(where food was prepared, served, or sold), and 3) inform the re-
sources and planning needed to comply with the food policy.
County departments were initially sent a memorandum asking
them to complete a brief questionnaire indicating whether their de-

partment purchased, distributed, or sold food. Departments that in-
dicated they did were then asked to designate a department con-
tact who could participate in a key informant telephone interview
with the FPP team. The team then scheduled interviews with the
designated department contacts.

Interviews were carried out by using an interview guide informed
by data and information from the literature (what was known
about food policy adoption and implementation at the time)
(15,17). The goal of the interviews was to gather information from
county departments before implementation of the Board of Super-
visors policy. Information gathered consisted of types of food ven-
ues and populations served by each of the departments; current
contracts, such as the number of agreements and food vendors
each department was handling; the existing nutrition guidelines or
practices the department followed; the number of meals the de-
partment prepared, sold, or served across their food venues and
environments; and any challenges or barriers encountered with
purchasing or preparing healthy food items. Each interview took
about 1 hour.

Two-part survey, 2018

The FPP team developed the 2-part survey in 2018 and sent it to
all 37 county departments. The survey’s primary goal was to bet-
ter understand the departments’ approach to conducting business
with their food vendors and to identify any major changes that
may have occurred in their approach since the adoption of the
2011 Board of Supervisors policy. The first part of the survey was
a brief questionnaire designed to collect information on 1) each
department’s name, number of employees, and the physical and
mailing addresses for their headquarters; 2) the name and contact
information of the staff member(s) who would represent each de-
partment and complete the survey; and 3) whether each depart-
ment at the time of the survey distributed, sold, or served food or
beverages to county employees, their dependents, or visitors. The
questionnaire was web-based and programmed by using the Sur-
veyMonkey platform (SurveyMonkey). The first part of the sur-
vey was emailed to all 37 departments, asking the appropriate con-
tact or representative to complete the questionnaire. The second
part was sent to departments that indicated they prepared, sold, or
served food or beverages at their facilities to get further details
about their food service environments (eg, types of venues, types
of contracts, populations served, food service operation character-
istics).

Data and information obtained from interviews and the survey
were reviewed and synthesized as lessons learned or field-tested
practices (Table 1). These results are currently being used to up-
date and refine policy implementation efforts.
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Review of food vendor requests for proposals

With results from the key informant interviews, and subsequent
findings from the 2-part survey, the FPP team developed a docu-
ment review procedure to streamline the process of examining
each food service RFP. These results helped the team plan for and
update the overall review process, by 1) categorizing the types of
food venues operating in the county, 2) gaining a better under-
standing of the population served by each contract, 3) determining
whether a department was using existing nutrition standards, 4)
documenting the implementation challenges each department en-
countered, and 5) learning how best to build policy implementa-
tion capacity (eg, tailored technical assistance, support tools)
across the county. The review procedure has been refined iterat-
ively over the past 10 years to improve the implementation of the
Board of Supervisors policy.

Since the policy’s adoption in 2011, the FPP team has reviewed
and paved the way for 7 county departments to incorporate healthy
nutrition standards and practices into 21 food service RFPs; most
of the resulting contracts were successfully executed. For each
RFP, the review focused on adherence to the county’s recommen-
ded nutrition standards and practices and the factors that may have
facilitated or impeded the execution of these requirements (Table
2). These factors included vendor readiness, the feasibility of
standardizing nutrition quality, types of contracts and timelines
(ie, new or renewing), and types of food service settings or envir-
onments encountered (ie, distributive meal programs, institutional-
ized meal programs, concession stands, worksite cafeterias, res-
taurants, or vending machines). The review also provided an op-
portunity for the FPP team to make recommendations regarding
contract language that focused on facilitating the feasible integra-
tion and operationalization of healthy nutrition standards and prac-
tices. In most cases, departments accepted the FPP team’s recom-
mendations.

The implementation of healthy nutrition standards and practices
has evolved over the past 10 years, especially for environments
like cafeterias, cafés, and concessions. The integration of these
standards has become more venue-specific and often requires care-
ful consideration of where the food is being sold or served. Mak-
ing this distinction is important because where the food is being
sold (cafés, regular food stands) may be quite different from where
meals are being served (eg, county’s detention facilities, no-cost or
reduced-cost meal programs). Based on these lessons learned, and
the latest nutrition science, in 2020 the FPP team revised its DPH
Nutrition Standards for Prepared Foods, Snacks, and Beverages.

Documentation and synthesis of lessons learned

Ten years of lessons learned from the various RFPs, such as what
facilitated the policy implementation and the challenges en-
countered during implementation, were documented and synthes-
ized by the FPP team. These were used to build a comprehensive
compendium (inventory) of the strategies used to integrate healthy
nutrition standards and practices into the county’s food vendor
contracting process. A series of brainstorming meetings based on
the FPP team’s implementation and evaluation findings were con-
vened internally by the team throughout the policy implementa-
tion period to develop, establish, and periodically refine the policy
objectives, nutrition and practice recommendations, and the re-
view procedure that aided the processing of the RFPs.

Results

Organizational landscape and the two-part survey

In 2012, for the organizational landscape, 28 (76%) of the 37
county departments responded to the initial DPH memorandum re-
questing information from departments on whether they pur-
chased, distributed, or sold food. Thirteen departments that indic-
ated in their response that they purchased, distributed, or sold food
were subsequently interviewed.

Twenty-six (70%) of the county departments participated in the
first part of the 2018 survey. A total of 34 representatives, 1 to 2
per department, completed the questionnaire. More than half
(53.0%) of the respondents were identified as being an adminis-
trative deputy or an administrative or section manager. Of these 26
departments that participated in the first part of the survey, only 15
identified as distributing, selling, or serving food to county em-
ployees, dependent populations, or visitors. All 15 departments
completed the questionnaire.

Results of the second part of the survey indicated that each depart-
ment spent an average of $2,808,340 per year on food and bever-
ages; the total annual spending across all departments ranged from
$500 to $27,000,000. Most (66.7%) indicated they purchased food
and beverages internally for department-sponsored meetings and
events. About half (53.3%) reported they offered food at no or low
cost to community members and to those who depended on food
programs such as CalFresh (Supplemental Nutrition Assistance
Program) and the National School Lunch Program. Less than a
third (25.6%) reported they operated their own food service (ie,
via their own department staff). More than half (53.3%) reported
contracting most of their food services needs to external compan-
ies such as Aramark, Morrison Healthcare, or Sodexo. Although
less than half (46.7%) indicated their department offered healthy
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foods (eg, fruit, vegetables, whole grains, minimally processed
foods), about 60% had a registered dietician on staff who either
worked for the department or for the contracted food vendor.

Document review and synthesis of lessons learned

Based on reviews of more than 20 food-related RFPs issued from
2011 through 2021, the FPP team drew several takeaways and les-
sons learned from the county’s effort to implement the Board of
Supervisors policy. For example, the reviews provided informa-
tion and pointed to key places in the county’s RFP and contract-
ing process where standards and best practices could be reason-
ably incorporated without leading to costly delays or issues with
execution of the contracts. The resulting 4-phase contracting
framework provided the FPP team with a roadmap to guide imple-
mentation decisions, inform strategy selections, provide an illus-
trative case example, and discuss implementation facilitators and
challenges.

The 4-phase food service RFP and resulting
contracting process

The addition or integration of evidence-based nutrition standards
and practices into the county’s food service RFP and contracting
process for food vendors was lengthier and more resource-
intensive than originally anticipated. For example, the FPP team
reviewed more than 20 county RFPs and related documents on
food services and food procurement at the beginning of policy im-
plementation and continued to do so throughout the 10 years to
keep pace with new and renewing contract development. For re-
newals, many contracts had expired and RFPs were subsequently
reissued after the board policy was adopted. The RFP process
across all departments turned out to be less uniform than initially
anticipated, requiring additional time to gain a better understand-
ing of the differences and similarities between departments. For
instance, government food programs operated by the County of
Los Angeles are often governed by existing local, state, or federal
laws (eg, Title 15, National School Lunch Program). Adding new
standards and practices required careful review of these existing
laws so that the new Board of Supervisors policy did not disrupt,
contradict, or exceed existing legal requirements.

To develop the framework on contracting (Table 3), the FPP team
worked collaboratively with at least 7 county departments to docu-
ment and understand the nuanced workflows that governed the
various RFPs. The FPP team used this information to conceptual-
ize the county’s food service contracting process as a 4-phase soli-
citation and contract execution procedure. This procedure incor-
porated healthy nutrition standards and practices strategically at
places where they could be inserted or implemented along the con-
tinuum of actions, taking into account each department’s needs

and considerations (eg, program readiness, laws a department had
to follow, how large or small food vendors worked with each de-
partment). The 4 phases are as follows: 1) the development of the
RFP (an optimal time for including standards and practices as part
of the proposed scope of work for each contract), 2) the release of
the RFP (an opportune time to educate prospective vendors about
the required nutrition standards and practices), 3) the evaluation of
vendor proposals (an important leverage point where information
about complying with the Board of Supervisors policy could be
emphasized), and 4) the selection of the food vendor (timepoint
where the final execution of the contract allowed for the codifica-
tion of the healthy nutrition standards and practices, that is, stand-
ards and practices that could be required in the food vendor’s con-
tractual agreement).

On average, each contract review — activities such as reviewing
the RFP, developing nutrition standards and contract language,
corresponding with county departments — took approximately 2
to 3 weeks. In the early stages of policy implementation, reviews
took much longer, because the implementation program was new
and the FPP team was still building the program’s infrastructure.
Reviews of RFPs for low- or no-cost meal programs, and food
served to populations that are dependent on meals, such as those in
detention facilities, often required additional time and extensive
review. This was due to the need to ensure that the proposed
standards and practices adhered to requirements set by local, state,
and federal laws.

lllustrative case example

The contract for cafeteria and vending machine vendors of the first
county department to adopt the board’s policy, referred to in this
article as Department A, was an example of how the FPP team
worked with one of the county’s largest departments to introduce
and embed healthy nutrition standards and practices into their food
service RFP and resulting contract. Department A’s on-site cafet-
eria sold food to county employees and visitors at their depart-
ment headquarters. Their RFP was the first solicitation the FPP
team worked on; the team’s review took place shortly after the en-
actment of the Board of Supervisors policy. As the first RFP to be
reviewed, the sequence of steps the FPP team took to move the
process forward was iterative, and a learning experience. The
workflow required the development of an entirely new set of con-
tract language that delineated required nutrient standards and lim-
its to follow as well as the “dos and don’ts” of practices for pur-
chasing food under these new standards. Language specified how
signage and behavioral economics strategies should be used in the
cafeteria. Some of the recommended standards and practices were
menu labeling, requiring at least 2 healthy entrée selections and 2
healthy side options on the menu, using pricing incentives, spe-
cifying nutritional requirements for combination meals, develop-
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ing and implementing a sodium reduction plan, setting size limits
for sugar-sweetened beverages, and requiring 25% of snack op-
tions to be healthy (ie, low in sugar and sodium). Many of the
standards and practices were also applied to vending machines; a
separate nutrition policy, the County of Los Angeles Vending Ma-
chine Nutrition Policy (19), guides nutritional quality of foods in
vending machines.

A half-decade after the initial contract was developed, Depart-
ment A’s cafeteria and vending machine services contract expired,
and a new RFP cycle was initiated in 2017. This new cycle gave
the FPP team an opportunity to apply lessons learned from the first
contracting process to streamline and improve the second RFP
(Table 2). For example, a major challenge with Department A’s
RFP development was the need to draft contract language where
allowable nutrient limits were clearly delineated and could be eas-
ily enforced, but at the same time, flexible enough to account for
unanticipated problems in putting the program into practice.
Standards had to address clientele dissatisfaction with the food or
a decline in sales volume as a result of changes in food options,
account for supply chain and workflow issues that were barriers
for food vendors seeking to comply with the recommended stand-
ards and practices and consider potentially higher costs of food
low in sodium or sugar. Sorting through many of these challenges
was an invaluable learning experience for the FPP team. Depart-
ment A’s experience built the FPP team’s confidence and gave it
the opportunity to experiment with the review procedure and with
the standards and practices that were ultimately recommended to
improve the nutritional quality of foods offered by selected food
vendors from each of the RFPs. In making these nutritional recom-
mendations, we synthesized and applied lessons learned from in-
tegrating nutritional requirements into Department A’s and other
county departments’ contractual processes with food vendors
(Table 4).

Lessons learned: facilitators

The Board of Supervisors policy played a pivotal role in prioritiz-
ing and institutionalizing nutritional quality in the food service
contracting process. The policy established a mindset that access
to healthy food should be the norm in practice. The policy initi-
ated a process in which DPH’s review of food-related RFPs and
their contracts became an accepted routine practice, standardizing
how the county conducts business with food vendors. Early in the
implementation process and shortly after the policy’s adoption, ef-
forts were made to understand the solicitation process of each
county department. This understanding acknowledged that depart-
mental protocols might differ, and that certain department staff
and food vendors might need to be educated about the RFPs and

contracts. Key insights from this phase guided the FPP team as
they mapped the necessary implementation steps to translate the
board’s policy into practice.

In the early phases of working with RFPs, the FPP team quickly
recognized the importance of establishing strong partnerships with
key members of county departments. These partnerships proved
essential for effectively incorporating the recommended standards
and practices into contract solicitations. Recognizing this, the team
made a top priority of working diligently and respectfully with ad-
ministrators overseeing a department’s food service contracts or
the contract managers who monitored food-related contracts. The
team also discovered that standards and practices had to align with
each department’s overall business goals. These considerations re-
flected important realities that influenced the speed, or lack there-
of, at which a given RFP could be developed and administered.
After 10 years of policy implementation, the integration of healthy
nutrition standards and practices into government food service
RFPs and their resulting contracts has become a qualified success.
However, investments in staffing and support were limited at the
policy’s launch and remain underresourced to this day.

Implementing contract requirements involves a multipronged ap-
proach and technical assistance resources, such as culinary train-
ing, marketing, and leveraging data to drive nutritional changes. A
robust evaluation component was imperative to guide and refine
implementation. For instance, the FPP team provided ongoing
monitoring and evaluation support to county departments
throughout the 10 years; this was a key facilitator for implement-
ing the food policy. Food environment assessments were conduc-
ted before and after contract execution for selected departments by
using internally developed checklist tools that assessed the imple-
mentation of the recommended standards and practices (eg, imple-
mentation of behavioral economics strategies). Quality assurance
reports with checklist results were developed for use by depart-
ments. The FPP team also developed implementation guides and
resources (eg, toolkits, recipes) and nutrition promotional materi-
als (eg, signage, table tents, decals) for staff and visitors to use.
These resources played a critical role in educating implementers
(county departments and food vendors), county employees, and
community members who visited county food settings about the
changes that were being made to the food at county facilities.

Lessons learned: challenges

We encountered several notable challenges to integrating healthy
nutrition standards and practices into the county contracting pro-
cess. First, the contracting system across the county was complex
and continues to pose challenges to this day. For instance, the
learning curve for the FPP team was steep. It took the team some
time to grasp the nuances of how contracts with food vendors
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functioned in the county. The county contracting process is also
multilevel and nonlinear, with variations based on food service
type or venue, department staffing, and inter- and intradepartment-
al workflow. Other challenges resulted from the diverse proced-
ures among departments. Often, each department had separate
contracts and grant units, each with its own operating procedures
and solicitation mechanisms (eg, RFPs, invitations for bids,
requests for statements of interest). The county system’s size and
complexity may also explain why some departments were not in-
volved in implementation, because they were unfamiliar with the
board’s policy or had food vendor contracts that were signed for a
long term (=10 y), precluding meaningful review. Staff turnover
and gaps in staffing may have precluded engagement, participa-
tion, and intracounty collaboration.

A second challenge was that some of the department administrat-
ive structures that were created to ensure checks and balances and
a seamless pathway to contracting did not always work smoothly.
Instead, they often generated operational inefficiency, which led to
unforeseen delays with the RFP process and poor contract execu-
tion. For instance, the limited adherence to a strict timeline and a
lack of standardization of the contracting process across several
departments meant that even simple adjustments to contract lan-
guage was a daunting task to coordinate, especially when these ad-
justments affected more than one department. Long delays be-
came an undesirable norm because the sparse standardization and
lack of structure frequently allowed for competing institutional
priorities to redirect human resources away from the contracting
process. In some instances, the FPP team never received final cop-
ies of the contracts or were not informed by the county depart-
ment whether the contracts had been executed. In some cases, it
was unknown or unclear whether the RFPs the FPP team worked
on were ever released to the public.

Third, most contract managers within the county departments had
limited nutrition knowledge and experience with operationalizing
nutrition standards or implementing behavioral economics
strategies. As such, the time required to train contract managers
(eg, how to market healthier meals, how to improve consumer
buy-in, how to collect relevant evaluation data) was a labor-
intensive task. This was not something the FPP team, a small
group with only one full-time—equivalent staff position dedicated
to the policy’s implementation, had anticipated. Currently, the FPP
team still has only one full-time—equivalent position allocated for
implementing the Board of Supervisors policy. Other difficult-to-
overcome challenges in implementation included cost and budget
constraints, limited contract oversight, and limited institutional ca-
pacity to monitor contracts and activities for adherence to DPH-
recommended nutrition standards and practices (17).

Lastly, the collection of data on food purchased, sold, and served
by county departments posed multiple challenges. Often, the only
pertinent data came from publicly available menus. Almost no nu-
tritional analysis data were collected or reported by contracted
food vendors, and in several cases, vendors did not use standard-
ized recipes.

Implications for Public Health

Although the Board of Supervisors policy adopted in 2011 has
made tremendous progress in helping to solidify a review proced-
ure and a set of nutrition recommendations for the county’s food
service contracting process, notable challenges remain. Funding
and human resources for ongoing administration, compliance
monitoring, and program evaluation remain elusive, despite their
being essential for sustaining implementation of the Board of Su-
pervisors policy. Because of challenges with data collection and
limited funding and human resources, the FPP team has been un-
able to assess the level of adherence to nutrition standards and
practices in food services operated by the county. Most county-
contracted food vendors shared only menus and have been unable
to provide additional information on the nutrients and ingredients
they use in food preparation. As a result, it has been difficult to
fully assess whether healthy menus actually complied with the
DPH-recommended nutrition standards and practices.

In summary, our model to integrate nutritional requirements into
the county contracting process with food vendors appears to be a
promising approach for institutionalizing healthy nutrition stand-
ards and practices in a large California county government. The
approach’s goal was to increase the quality of food that govern-
ment entities purchase, sell, and serve. Based on field findings and
early evaluation results, our model has the potential to perform
similarly in other agencies or jurisdictions interested in taking sim-
ilar action within their organization to improve food quality,
health, and financial sustainability (11,20-22).

Although some best practices introduced by the model require fur-
ther research for codification, efforts on the ground and in the field
should continue to build a business case for implementing food
policies like the one embedded in the contracting process of the
County of Los Angeles government. For instance, convening con-
tracts and grants specialists from each of the relevant departments
would be beneficial to discuss lessons learned and gather input on
how best to leverage their department’s contracting process, en-
forcement mechanisms, and purchasing power to improve the nu-
tritional quality of foods served or sold in county facilities.
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Tables

Table 1. Policy? to Integrate Healthy Nutrition Standards and Practices Into Requests for Proposalsb (RFPs) for Contracting with Food Vendors, County of Los
Angeles Departments, by Food Setting and Environment, 2011-2021

Type of food service
setting or food

Food service site or

How many RFPs, including the
proposed scope of work of
prospective food vendors, were
reviewed by DPH during the

Estimated number of people
reached or exposed to a program

environment venue Audience contracting process or intervention per year
Meal distribution Parks and recreation Children and adolescents 1 RFP reviewed 88,391
programs sites that administer the
Summer Food Service
and After School Snack
programs
Shelter care center Children and adolescents in county |2 RFPs reviewed 9,612
within a court custody awaiting court hearings
Detention facility meal |Juvenile halls and camps |Adolescents and young adults in 6 RFPs reviewed 2,714
programs detention facilities
Concession stands Beach concession stands | Community members and visitors 1 RFP reviewed 550,000
and mobile carts
Worksite cafeterias Workplace cafeteria Employees and visitors 2 RFPs reviewed 1,400
(Department A™)
Workplace cafeteria Employees and visitors 1 RFP reviewed 2,334
Public hospital Employees, patients, and visitors 3 RFPs reviewed 393,321
cafeterias, snack shops,
and vending machines
Workplace cafeteria Employees and visitors 1 RFP reviewed 1,465
Health center cafeteria Employees, patients, and visitors 2 RFPs reviewed 32,380
Restaurants Restaurant on Community members and visitors 1 RFP reviewed 34,790
government beach
property
Vending machines Worksite locations Employees and visitors 1 RFP reviewed 82,516
(Department B®)
Recreation facilities Employees, community members, 15,074

and visitors

Abbreviation: DPH, Los Angeles County Department of Public Health.

@ Healthy Food Promotion in LA County Food Services Contracts policy (16).
® The Board of Supervisors policy (16) requires the review of RFPs to integrate healthy nutrition standards. In some cases, county departments used other types of
solicitation mechanisms (eg, invitations for bids, requests for statements of interest). Each row represents a different county department or food service type with
separate RFPs and contracts.
¢ Population reach estimates were based on publicly available data or internal records and determined by using the definitions and methodology described in

Robles et al (18).

d County department selected as a case example of the policy implementation in the study.
€ County department that administers a large vending machine contract.

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. Nutrition Standards and Practices? Integrated Into Department AP Request for Proposals (RFPs) in 2017, Policy to Integrate Healthy Nutrition Standards
and Practices Into Food Vendor Contracts, County of Los Angeles, 2011-2021

Aspect of food service Requirements for vendor proposals in response to RFPs?

Proposal preparation and submission of the Work Plan

Menu Description of menu options including but not limited to breakfast menu selections, value menu, lunch entree selections, healthy
food choices, snacks, and beverages. Please note that the successful contractor is required to comply with the Concession Nutrition
Standards identified in Part II, Exhibit H®. Description should also include: i. A list of prices as well as nutritional information for all
menu options. ii. More than two healthy low fat and low calorie selections for lunch. iii. Portion sizing iv. Quality of food v. Indication
that menu items will comply with Concession Nutrition Standards identified in Part Il, Exhibit HC.

Vending machine operations |A description of vending machine services, qualifications, experience, staffing, and schedules . . . Please note that the successful
contract%r shall be required to comply with the County of Los Angeles Vending Machine Nutrition Policy, 3.115, as described in
Exhibit G".

Wellness and sustainability |A description of the Proposer's existing wellness and sustainability policy that demonstrates their commitment to promoting wellness
policy programs such as healthier menu offerings and beverages, menu labeling, healthy checkout registers, etc. to support healthy eating.
The description of the wellness and sustainability policy should also demonstrate how this policy has been implemented.

Registered dietician The Proposer's staffing plan must include a Registered Dietitian who will provide menu and meal planning services that comply with
the Concession Nutrition Standards, Exhibit H® and as needed to confer with Department of Public Health to implement the
standards.

Sample agreement on the scope of work for cafeteria and vending machine services

Concession nutrition Plan and implement menus that contain healthy food and beverage choices as defined in Exhibit H°, Concession Nutrition Standards.

standards
Contractor shall submit a nutritional analysis of all menu items to the DPH and the Contract Manager at the commencement of the
Contract and when menus change with the introduction or modification of new menu items to confirm adherence with all nutrition
standards in this Contract. Please refer to Exhibit M® for a Sample Nutritional Analysis . . . Food Production and Sales Record.

Sodium reduction Implement the DPH’s Sodium Reduction Plan within 12 months of this Contract's commencement. The Contractor shall work with
DPH staff, as well as the Contract Man?ger to comply with the sodium standards for purchased food categories. The DPH Sodium
Reduction Plan is attached as Exhibit L' to this Contract.

Menu labeling Prepare and provide weekly menus, which include prices and a description of each item. Contractor shall distribute menus on
Thursday afternoon for the following Monday service. The menu shall also list the nutritional information for each item in accordance
with the Federal menu labeling requirements set forth under the Patient Protection and Affordable Care Act of 2010 in Exhibit KE,
Menu Labeling Requirements. This requirement shall also apply to all future menus or proposed changes.

Signage Clearly indicate healthy menu items. Contractor shall add symbols to the menu to identify items that feature vegetarian or vegan
menu items (when applicable). Contractor shall also add symbols to the menu to identify menu items that feature local produce.

In consultation with the County Contract Manager and DPH, prominently display Choose Health LA signage (signage shall be
provided by DPH) that promotes healthy food and beverage options made available by the Contractor. Signage indicating availability
of fresh, cold tap water at no charge shall be placed at fountain drink machine or hydration station. Signage identifying reduced-size
portion entree options and combination meals with the alternative option to select bottled water and a nonstarchy vegetable or fruit
as a side item shall be displayed.

Abbreviation: DPH, Los Angeles County Department of Public Health.

@ Excerpted from the County of Los Angeles Department of Public Works Request for Proposals for Cafeteria and Vending Machine Services at the Department of
Public Works Headquarters (2017-PAO11) to illustrate what nutrition standards were integrated into the RFP to implement requirements of the Board of Super-
visor’s Policy. These standards were revised in 2020.

b County department selected as a case example of the implementation of County of Los Angeles Board of Supervisors policy, Healthy Food Promotion in LA County
Food Services Contracts (16).

¢ Exhibit H: Los Angeles County Department of Public Health Concession Nutrition Standards. The standards set nutrition limits for snacks/desserts, main dish/en-
tree, side items, beverages, combination meals, condiments, fruit, vegetables, grains, protein, and dairy. They include standards for food preparation methods, loc-
al produce, and behavioral economics strategies (ie, product placement, menu labeling, signage, price incentives).

9 Exhibit G: County of Los Angeles Vending Machine Nutrition Policy. The policy sets nutrition guidelines for snacks and beverages sold in County of Los Angeles
vending machines.

€ Exhibit M: Sample Nutritional Analysis Food Production and Sales Record. This exhibit presents samples of data sources for menus, nutritional information, food
production, and sales records. These data sources support the assessment of contract terms related to the implementation of nutrition standards.

" Exhibit L: Implementing a Sodium Reduction Plan. This exhibit specifies a plan to implement purchasing standards for the sodium content of food products.

€ Exhibit K: Menu Labeling Requirements. This exhibit specifies menu labeling requirements including the display of calories for all food items.

" Choose Health LA is an educational campaign directed at county employees and the community to promote healthy eating through informational materials such
as signage, table tents, and an informational website at worksite cafeterias in county buildings.

(continued on next page)

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

Table 2. Nutrition Standards and Practices? Integrated Into Department AP Request for Proposals (RFPs) in 2017, Policy to Integrate Healthy Nutrition Standards
and Practices Into Food Vendor Contracts, County of Los Angeles, 2011-2021

Aspect of food service Requirements for vendor proposals in response to RFPs?

Product placement Position healthy food and beverage items prominently in the cafeteria with easy access for customers.

Contractor shall only display food and beverage items meeting Concession Nutrition Standards (Exhibit H°).

* Healthy snacks and water shall be placed within 5 feet of all checkout registers.

* Candy bars, cookies, chips, and sugar-sweetened beverages (sugar-sweetened beverages include all sodas, fruit drinks, sport
drinks, low-calorie drinks, and other beverages that contain added caloric sweeteners, such as sweetened tea, rice drinks, bean
beverages, sugarcane beverages, and nonalcoholic wines) shall be removed from checkout register area or at point-of-purchase.

* Fresh fruit shall be displayed within reach of the checkout register.

« Only healthy beverages, as defined in Exhibit H°, shall be displayed in eye-level sections of beverage cases.

* Only healthy snacks/desserts, as defined in Exhlblt H® shaII be displayed in eye-level sections of display areas.

* Healthy food entrees and side items, as defined in Exh|b|t H°, shall be placed at the front of each food service area.

Pricing incentives Prices of healthy entrees, side items, snacks/desserts, and beverages, as defined in Exhibit H° , Concession Nutrition Standards,
shall not exceed the price of other menu options . . .

Pricing for the salad bar and pre-packaged salads shall be competitive with other food entree options.

Catering Catering menus shall comply with the Concession Nutrition Standards set forth in Exhibit H°.

Vending machines Comply with the County of Los Angeles Vending Machine Nutrition Policy, 3.115, as described in Exhibit G

Monitoring adherence to Comply with all nutrition guidelines outlined in this Contract, as well as any future Board of Supervisors’ policies concerning nutrition
nutrition standards guidelines. The nutritional guidelines may be revised periodically to ensure they meet current dietary recommendations. County will

provide the Contractor with the revised nutritional gurdelmes as they become available. DPH may periodically monitor the Contract to
ensure the Contractor is in compliance with Exhibit H®, Concession Nutrition Standards. Contractor is required to maintain and
submit quarterly to the County upon the Contract Managers request, the following records: food production records itemized
monthly sales, and a complete nutrition analysis of all menu products/ltems offered. Please refer to Exhibit M® for a Sample
Nutritional Analysis Food Production and Sales Record. DPH shall review records and communicate its findings to the Contract
Manager. Failure to comply with the Concession Nutrition Standards may, in the County’s sole discretion, constitute a breach of this
Contract.

Registered dietician Contractor shall provide services from a reglstered dietitian as necessary to provide menu and meal planning services that comply
with the Concession Nutrition Standards, Exhibit H®, and as needed to confer with DPH to implement the standards. The Contractor
shall immediately notify the Contract Manager of any change of the registered dietitian.

Abbreviation: DPH, Los Angeles County Department of Public Health.

@ Excerpted from the County of Los Angeles Department of Public Works Request for Proposals for Cafeteria and Vending Machine Services at the Department of
Public Works Headquarters (2017-PAO11) to illustrate what nutrition standards were integrated into the RFP to implement requirements of the Board of Super-
visor’s Policy. These standards were revised in 2020.

b County department selected as a case example of the implementation of County of Los Angeles Board of Supervisors policy, Healthy Food Promotion in LA County
Food Services Contracts (16).

¢ Exhibit H: Los Angeles County Department of Public Health Concession Nutrition Standards. The standards set nutrition limits for snacks/desserts, main dish/en-
tree, side items, beverages, combination meals, condiments, fruit, vegetables, grains, protein, and dairy. They include standards for food preparation methods, loc-
al produce, and behavioral economics strategies (ie, product placement, menu labeling, signage, price incentives).

9 Exhibit G: County of Los Angeles Vending Machine Nutrition Policy. The policy sets nutrition guidelines for snacks and beverages sold in County of Los Angeles
vending machines.

€ Exhibit M: Sample Nutritional Analysis Food Production and Sales Record. This exhibit presents samples of data sources for menus, nutritional information, food
production, and sales records. These data sources support the assessment of contract terms related to the implementation of nutrition standards.

T Exhibit L: Implementing a Sodium Reduction Plan. This exhibit specifies a plan to implement purchasing standards for the sodium content of food products.

€ Exhibit K: Menu Labeling Requirements. This exhibit specifies menu labeling requirements including the display of calories for all food items.

" Choose Health LA is an educational campaign directed at county employees and the community to promote healthy eating through informational materials such
as signage, table tents, and an informational website at worksite cafeterias in county buildings.

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. Four Phases? of Food Service Contracting, PoIicy}’ to Integrate Healthy Nutrition Standards and Practices Into Requests for Proposals® for Contracting with
Food Vendors, County of Los Angeles, 2011-2021

Phase 1

Phase 2

Phase 3

Phase 4

Develop an RFP that integrates healthy
nutrition standards and practices into
the contract(s) of food vendor(s)

* DPH meets with a county
department to discuss the current food
environment, existing regulations that
may govern food quality and the RFP
process

* DPH reviews the draft RFP and
develops recommended nutrition
standards, and behavioral economics
strategies if applicable, for inclusion in
the RFP

* Nutrition standards are presented to
the county department, and mutually
agreed upon standards are finalized

¢ Contract language describing
nutrition standards are developed and
integrated into the final RFP (eg, scope
of work, minimum mandatory
requirements)

Release the RFP with the nutrition
standards and practices

* County department releases the
RFP with nutrition standards and
behavioral economics strategies if
applicable

¢ Proposers (food service operators)
may develop and submit written
questions regarding the RFP

* The county department that
released the RFP develops a list of
questions and answers, which is shared
with the public

* Food vendors are required to
participate in a mandatory proposer’s
conference (eg, facility walk-through).
DPH participates, if appropriate, at the
mandatory proposer’s conference and
provides an overview of the nutritional
standards

* Proposals are submitted to the
county department

Evaluation of food vendor proposals
* An evaluation committee is
developed by the county department to
evaluate and score the proposals
based on set criteria, including
compliance to nutrition standards

* Food vendors must meet minimum
mandatory requirements of the RFP
* Food vendors are evaluated on
criteria such as experience,
background, references, and their
proposal to meet work plan
requirements including healthy
nutrition standards

Food vendor selected

¢ Department selects new food
vendor and enters into contract
negotiations

* The new vendor and contract is
submitted to the County Board of
Supervisors for approval

* Final contract awarded by County of
Los Angeles Board of Supervisors to
selected food service operator

Abbreviations: DPH, Los Angeles County Department of Public Health; RFP, request for proposal.

2 Entry points where integration of healthy nutrition standards and practices could be accomplished or strengthened.
b Healthy Food Promotion in LA County Food Services Contracts policy (16).
° In some cases, county departments used other types of solicitation mechanisms (eg, invitations for bids, requests for statements of interest). There may also be
some differences in the wording, and requirements of RFPs across county departments and food service settings.

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 4. Facilitators and Challenges to Operationalizing the Board of Supervisors Policy? to Integrate Healthy Nutrition Standards and Practices into Requests for
Proposals for Contracting with Food Vendors, County of Los Angeles, 2011-2021

Facilitator

Description

Board policy institutionalized a
contract review process

The board policy institutionalized a process to include nutrition guidelines as a standard of practice within the food
contracting process.

Understanding the contracting process

Learning and understanding the contract solicitation process (ie, primarily for the RFP mechanism) of each county
department that serves, sells, or distributes food was instrumental to policy implementation.

Stakeholder engagement

Building partnerships with county administrators and contract managers who oversee food contracts.

Tailored nutrition guidelines

Developing nutrition guidelines that can be integrated into all food contracts and venue-specific standards that meet the
needs of specific food venues and target populations.

Multipronged approach to
implementation

Implementing nutrition standards and other contract requirements requires technical assistance resources such as
marketing, culinary training, and leveraging data to drive nutritional changes.

Resources to support implementation

Implementation resources and promotional materials are needed to educate implementers (eg, county employees, food
vendors) and community members about nutritional changes.

Monitoring and evaluation of board
policy

The FPP team provided ongoing monitoring and evaluation support to county departments throughout the 10-year period.

Challenges

Description

Complexity of contracting system

The contracting system is complex with various food service types and venues, departmental staffing, different contracts
and grant units and workflows, operating procedures, and contract solicitation mechanisms. The contracting system
across departments lacks structure and standardization.

Implementation capacity of smaller
food vendors

Smaller vendors have less capacity (resources and staffing) to implement nutrition standards in contracts.

Lack of staff nutrition knowledge

County departments have limited staff capacity, training, and nutrition knowledge to implement nutrition standards.

Limited staffing for county-wide
implementation

There is only one full-time-equivalent position dedicated to overseeing implementation of the board policy.

Challenges with contract monitoring
and data collection

Limited resources for oversight and monitoring of food contracts for adherence to contract terms and nutrition standards.

Challenges with collecting nutrition analysis and procurement data from county departments to identify opportunities for
replacing unhealthy products with healthier alternatives.

Abbreviation: FFP team, Food Policy and Procurement team within the Los Angeles County Department of Public Health.
& Healthy Food Promotion in LA County Food Services Contracts policy (16).

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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