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The rapid mobilization of coronavirus disease 2019 (COVID-
19)–related research (and strategies for addressing behavioral 
and societal implications) shows that the 17-year lag for research 
evidence to translate into practice or policy that benefits the pub-
lic’s health is not an inevitability.1,2 The immediate threat of the 
pandemic thrust public health and well-being into the spotlight.3 
Scientific journals and funding agencies have adopted expedited 
review processes, publishers have waived open access fees, and 
researchers who are able to do so have mobilized to investigate, 
write, and share findings with broad audiences, often working 
collaboratively to keep pace as the situation unfolds. Collectively, 
these efforts have helped generate and disseminate crucial 
research that is accessible to practitioners.4,5

The current situation—unprecedented acceleration of 
research; rare, swift passage of health-focused policies; and 
increased attention to science—has led to many opportunities 
for public health research.4,5 As the pandemic continues, per-
sistent public health concerns such as chronic disease risk and 
food insecurity (ie, household-level condition of limited or 
uncertain access to adequate food associated with myriad 
adverse health outcomes) will also continue, and inequities will 
be exacerbated.6 Already, the pandemic is illuminating glaring 
disparities in health outcomes among people of color, and 
research to address these disparities has been prioritized, 
resourced, and valued.7-13 The pandemic presents a timely 
opportunity to study the altered course of upstream policy, envi-
ronmental, and organizational efforts designed to alleviate dis-
parities.7,11-15 In these unprecedented times, many interesting 
and worthy research questions arise; however, it is critical to 
take full advantage of the increased efficiencies in the research 
process and prioritize questions that can benefit population 
health and promote health equity.14 Rigorous, stakeholder-
driven, “consequential” natural implementation research can 
reveal the gaps in existing policies and systems and allow for 

more efficient approaches to identify and evaluate innovative 
strategies to fill those gaps.14,16-18

In this commentary, we examine the crucial role of dissemi-
nation and implementation (D&I) science—the study of meth-
ods to promote adoption and integration of evidence-based 
research in real-world policy or practice—to improve public 
health post–COVID-19.18 D&I science was created for this very 
situation, in which scientific knowledge is greatly needed but 
only if it holds practical relevance for the policy, environmental, 
and organizational systems that advance health. To demonstrate 
the utility of timely D&I research, we discuss its application to 
rapid evaluations of federal child nutrition assistance programs 
deployed during the COVID-19 pandemic. Such programs have 
long played a role in the nutrition safety net in the United States, 
where 14% of households with children were food insecure in 
2018, and disparities among children of color and children in 
rural areas are well documented.19,20 The programs remained 
critical during COVID-19, when schools closed, unemployment 
rates rose precipitously, and food insecurity rates among children 
doubled.21

mailto:hannah.lane@duke.edu
https://journals.sagepub.com/home/phr
https://orcid.org/0000-0001-8370-6647


Lane et al 729

We highlight how researchers, administrators, advocates, 
and other partners mobilized, working quickly as a collabo-
rative to rigorously study policy implementation in ways that 
have not yet been possible. We discuss 2 related concepts: 
(1) federal nutrition assistance programs, which D&I scien-
tists would call “the thing,” or the evidence-based interven-
tion, policy/program, or innovation, and (2) implementation 
strategies, which are strategies used in schools or districts to 
“do the thing”—that is, ensure that programs are adopted and 
implemented, reach food-insecure children, and can be equi-
tably sustained.22,23 We describe pre–COVID-19 implemen-
tation strategies for federal nutrition assistance programs and 
outline how collaborative D&I research during and after 
COVID-19 can help refine and/or scale these strategies to 
expand program impact. In addition, given that D&I guid-
ance on strategies for dissemination, adoption, and imple-
mentation of evidence-based policies is underdeveloped,24,25 
we also provide examples of policy- and practice-relevant 
research questions using the RE-AIM (Reach, Effectiveness, 
Adoption, Implementation, Maintenance) framework.26 We 
then highlight D&I tools that can help ensure that discover-
ies during this unique time are relevant in the long term and 
prioritize equity.18,27

School-Based Child Nutrition Programs 
Pre–COVID-19: A Brief History

The US Department of Agriculture (USDA) Food and 
Nutrition Service administers a suite of school-based federal 
nutrition assistance programs (eg, the National School Lunch 
Program, School Breakfast Program, and Summer Meals 
Programs [SMP], which can be offered in non–school-based 
settings).28-30 The USDA sets standards for program adop-
tion and implementation and works with state entities that 
are responsible for approving and overseeing local educa-
tional authorities (hereinafter, districts) to provide nutritious 
meals for free or at a reduced price each school day for more 
than 29 million children living in low-income households.30 
In 2010, the Healthy, Hunger-Free Kids Act (HHFKA) 
allowed the USDA to strengthen these programs, which 
effectively reduce food insecurity and provide nutritious 
meals but were overdue for updates using the latest evidence-
based nutrition and chronic disease prevention research.29,31 
Among other changes, HHFKA strengthened nutritional 
standards for foods sold on school campuses and provided 
implementation guidance and technical assistance to help 
schools meet updated standards.32

Despite current administration efforts to roll back stronger 
nutrition standards,33 research demonstrates the positive impact 
and successful implementation of HHFKA provisions.34 
However, school meal programs are underused; average daily 
rates of student participation are 56% for lunch programs and 
21% for breakfast programs.34 Several implementation strate-
gies (ie, state or local actions taken to enhance adoption, 

implementation, and sustainability of evidence-based child 
nutrition programs), many of which align with the Expert 
Recommendations for Implementing Change (ERIC; a compi-
lation of implementation strategies gathered by D&I experts),23 
appear to improve the implementation of child nutrition pro-
grams. Collaborative research with federal, tribal, state, and 
district agencies during the past decade has focused on identi-
fying participation barriers and examining innovative strate-
gies to increase participation equitably. As examples, strategies 
such as centralized technical assistance through state agencies, 
learning collaboratives, and accessible funding through USDA 
grants have increased quality and participation.35,36 In addition, 
a major federal policy change in HHFKA was the Community 
Eligibility Provision, which allows eligible high-poverty 
schools and districts to offer free meals to all students, with no 
paperwork required.37-39 This provision uses 3 ERIC strategies: 
making billing easier, changing records systems, and alternat-
ing fee structures. At the school level, tested strategies include 
marketing and increasing access by reducing time and financial 
barriers (eg, grab-and-go options, universal free meals).40-44 
Substantial progress has been made, but additional research 
could determine which strategies, or combinations of strate-
gies, are best suited for scale up and what adaptations might be 
needed.34

Underuse is of even greater concern for the SMP, which 
in 2018 reached only 1 in 7 low-income children who partic-
ipated in school meals during the school year.45 Increasing 
participation in the SMP is critical, because summer months 
(and other periods of school closure) bring increased food 
insecurity, reduced diet quality, and accelerated weight gain, 
particularly among children of color.45,46 Despite its impor-
tance, the SMP is understudied compared with in-school pro-
grams.47 A primary barrier to site-level SMP participation is 
that the requirements are similar to those in school (ie, con-
gregate meal service, time between meals, meal limits), 
which limits site eligibility (because sites have to accommo-
date congregate meals), hours of operation, and number of 
meals served. Another challenge is transportation, particu-
larly in rural areas.45,46,48,49 Additional barriers include a lack 
of awareness of site locations among families and a lack of 
cultural inclusivity.50 Although implementation strategies 
have been identified to address these barriers, few have been 
empirically tested for effectiveness in controlled studies. 
Alternative strategies have been developed to address barri-
ers to participation, such as altering incentive/allowance 
structures23 through Summer Electronic Benefits Transfer 
(ie, providing additional resources for families who partici-
pate in meals programs to purchase food during the summer 
months). Although pilot work shows this strategy reduces 
food insecurity and improves diet, it has not yet been imple-
mented on a national scale.45,47,49

Conducting implementation research at the scale required 
to assess key policy outcomes (eg, compliance, adoption/
implementation, adaptation, and acceptability) and test, 
compare, or scale implementation strategies is challenging 
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for child nutrition assistance programs.51 For federal policies 
to reach their full potential impact, they must be interpreted 
and implemented by a variety of intermediate organizations 
or legislative jurisdictions (ie, federal, tribal, state, district, 
school boards).52 The policies themselves are complex and 
not necessarily designed with extensive testing of implemen-
tation strategies in mind or consideration of inevitable local 
adaptation by stakeholders.17 As one example, the HHFKA-
stipulated nutrition standards were authorized by Congress, 
went through extensive USDA rule-making processes, were 
rolled back by the next administration, and have been 
reviewed in federal court.53 In addition, stakeholders at mul-
tiple levels face different implementation challenges (eg, 
schools/districts facing procurement issues; states imple-
menting policy changes with few staff and out-of-date 
administrative data systems) and likely have competing 
interests (eg, cost vs children’s product preferences) that can 
hinder implementation. Finally, variability in contexts and 
outcomes reduces the scope of most implementation studies, 
which could have unintended consequences for health equity 
if such work fails to identify implementation and adaptation 
strategies needed to reach children most at risk for food inse-
curity and chronic disease.24,52,54

School-Based Child Nutrition Programs 
During COVID-19: A Research 
Opportunity

When schools closed in response to COVID-19, the importance 
of policy-based solutions to address food insecurity and prevent 
chronic disease became evident.15,55 The country experienced a 
rare situation in which the stakeholder consensus was nearly 
unanimous: that one of schools’ top priorities during the pan-
demic must be mitigating skyrocketing food insecurity by pro-
viding nutritious meals.56 The USDA used its congressional 
authority to issue a series of waivers and guidance memoranda, 
which allowed states, districts, and non-school SMP sponsors 
(eg, community organizations, food banks) to offer modified 
meal service.57 Although intended to support social distancing 
and reduce virus spread, many waivers allowed for broad use of 
the ERIC strategies described previously, which antihunger and 
school nutrition professionals recommend to improve program 
reach and implementation.29,31,38,45,49 Seemingly overnight, 
political and administrative agencies supported the scale up of 
these strategies, creating a somewhat controlled policy environ-
ment and opportunity to study implementation and local adapta-
tion of multiple strategies with the potential to strengthen policies 
and/or local implementation long term.24,52,58

Shortly after initial school closures, the leaders of Healthy 
Eating Research (HER), a national program of the Robert 
Wood Johnson Foundation, and the Nutrition and Obesity 
Policy Research and Evaluation Network (NOPREN), a 
Centers for Disease Control and Prevention–funded network 
of child nutrition researchers and practitioners, supported an 

effort to combine membership of existing working groups 
focused on food insecurity and school wellness to form an ad 
hoc COVID-19 School Nutrition Implications Working 
Group.59 The working group initially focused on advocating 
for rapid action to support the successful delivery of essen-
tial child nutrition programs. Over time, it has expanded its 
scope to identify and study innovative implementation strat-
egies with the potential for long-term policy and practice 
improvements. In just 6 months, this working group grew to 
include more than 380 members, drawing from academic 
institutions and collaborative relationships with more than 
15 organizations and professional societies (Figure).

Collectively, this group brought together (1) strong part-
nerships with child nutrition administrators in many states 
and localities, (2) knowledge of the historical and COVID-
19–era federal policy change process, and (3) multidisci-
plinary expertise (eg, nutrition, law, epidemiology, advocacy) 
in stakeholder-driven food insecurity and obesity prevention 
research. For more than a decade, many members have col-
laborated through HER/NOPREN working groups to gener-
ate policy-relevant research. Thus, the group is well 
positioned to conduct high-quality policy implementation 
research that capitalizes on existing data sources or prag-
matic data collection through strong partnerships. Research 
stemming from this working group seeks to identify which 
strategies and local adaptations were used to feed children 
during the pandemic and identify which strategies have the 
potential to improve implementation and extend program 
reach and impact beyond the pandemic recovery.17

Since mid-March 2020, the policy landscape related to 
school meals has evolved on an almost daily basis; thus, the 
implementation strategies used by local authorities have also 
evolved. Initially, local authorities were tasked with quickly 
identifying appropriate feeding sites, deploying staff mem-
bers, and developing safe, contact-free delivery methods. 
Their approaches inevitably changed as recommendations 
were updated, staff members tested positive for COVID-19, 
available resources changed, and budget shortfalls became a 
concern. Relaxed federal and state restrictions allowed for 
local implementation to be “flexible, tailored, and thought-
ful,”55 and several studies identified a wide range of chal-
lenges and successes nationwide.60,61 Congress authorized 
USDA waivers that eliminated the requirement that a certain 
percentage of children in the area around the meal site be 
documented as low income and waived congregate feeding 
requirements.62 In addition, state and district entities 
launched highly visible awareness campaigns, including text 
updates and site locators, and provided tailored and frequent 
technical assistance while establishing new partnerships 
with local nonprofits, restaurants, and food banks. It is not 
surprising, then, that many implementation research ques-
tions emerged; although these questions are all interesting, 
not all of them are relevant for reducing inequities in food 
security and chronic disease prevention long term. We pro-
vide examples of the HER/NOPREN COVID-19 working 
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group’s policy- and practice-relevant implementation 
research questions using RE-AIM26 (Table).

The strong partnership among researchers, advocacy organi-
zations, and professional societies ensures that data can readily 
translate to policy recommendations and inform scale up or areas 
for future research on novel implementation strategies and local 
adaptation of those strategies to mitigate food insecurity, prevent 
chronic disease, and reduce health disparities, all of which have 
been exacerbated by the pandemic.21,63,64 Importantly, the rela-
tionships of HER/NOPREN working group members with key 
stakeholders will ensure that data collection and analysis con-
tinue to give a voice to people on the front lines of schools’ 
response to the pandemic and economic recovery. Finally, the 
collaborative efforts of multidisciplinary researchers and multi-
sectoral practitioners across the country can lend generalizability 
to findings and inform future federal efforts to strengthen child 
nutrition programs and secure tailored support for local 
implementers.

D&I Science in COVID-19–Related 
Research

Regardless of the area of public health focus, opportunities 
for D&I research are abundant, and the work is needed.18,27 
Our example provides a reminder of what implementation 
science is about: ensuring research done—during an 

opportune time to conduct research but also an inopportune 
time from which to generalize—can be translated to more 
equitable policies and public health practice in the future 
than those that exist today.

The expertise required to conduct D&I research naturally 
lends itself to this challenge. First, D&I research is stakeholder 
driven and interdisciplinary by default. At a time when research 
opportunities are abundant, D&I researchers are well-equipped 
collaborators, trained to ensure that inquiry is timely, interesting, 
aligned with priorities, and most relevant for future policy and 
practice.65-67 As interdisciplinary teams respond to rapid-release 
funding opportunities, it is important to ensure that proposals 
reflect the needs and interests of stakeholders, identify policy 
gaps, and highlight concerns of decision makers. Second, D&I 
researchers have a wealth of foundational and operationalizable 
theories and frameworks, which can define implementation 
strategies (eg, ERIC compilation), track implementation pro-
cesses, measure innovations and local adaptations, and draw 
attention to the factors that can best inform adoption, uptake, 
and implementation in the new world that exists beyond the 
pandemic across a variety of settings.22,23,51,66,68 In combination, 
stakeholder engagement and conceptual frameworks can ensure 
that evaluation methods and measures are rigorous yet prag-
matic to administer amid a chaotic environment (the type of 
environment to which D&I researchers are most 
accustomed).65,66,69

Figure. Healthy Eating Research and Nutrition and Obesity Policy Research and Evaluation Network School Nutrition Implications 
Working Group collaborators, projects, and products, United States, 2020. Abbreviations: COVID-19, coronavirus disease 2019; 
NOPREN, Nutrition and Obesity Policy Research and Evaluation Network.
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A third contribution of D&I research is that, where traditional 
research methods work to create experimental conditions that 
eliminate disruptive contextual factors, D&I methods embrace 
and evaluate those factors across multiple levels.65 The uncon-
trollable and unique context of this pandemic is the very thing 
that can provide insight into the cracks in our systems and recog-
nize potential innovations needed to repair them. Fourth, D&I 
researchers have a methodologic imperative to disseminate find-
ings, often working alongside stakeholders to test various dis-
semination approaches and find the best or fastest way to facilitate 
translation of evidence into practice or policy.24,65,66 D&I 
researchers are also equipped to study how the practice and pol-
icy changes that result from COVID-19 might work in the long 
term, drawing from a long list of trial designs to compare the 

effectiveness of various implementation strategies to ensure that 
policies and practices achieve their intended purpose.70

Finally, the focus on equity often promoted by D&I scientists 
should pervade every element of research during and after the 
pandemic period.54,71 D&I scientists must engage organizations 
working with populations that face inequities to ensure that the 
most relevant contextual factors are considered.54 Recruitment 
and data collection methods must seek out priority populations, 
and dissemination strategies must elevate those narratives. In 
developing post–COVID-19 recommendations for policies and 
practices implemented during the pandemic, it will be important 
to consider the opportunities for cultural adaptations and tailored 
support and guidance for locally driven implementation strate-
gies. Above all, we need to ask ourselves whether our research 

Table. The US Department of Agriculture congressionally authorized COVID-19 waivers and related RE-AIM research questions for 
policy and practice change, United States, 2020a

Domain and description Research aim

Reach: number, proportion, and representativeness of 
eligible students who participated in programs during 
COVID-19

•	 Determine the number and proportion of children who receive meals 
during COVID-19 school closures.

•	 Determine representativeness among children receiving meals during 
COVID-19 closures of (1) children receiving free meals through the 
Free and Reduced-Price Meals program or the Community Eligibility 
Provision and (2) children who had not previously participated in the 
Summer Meals Program, with attention to race/ethnicity, immigration 
status, income, and rurality.

•	 Describe methods used by state and local authorities to recruit 
children/families to participate.

Effectiveness: impact of programs on participating students’  
quality of life and economic outcomes, including 
variability across subgroups

•	 Compare food insecurity trends between states and localities to 
describe the variable impact of programs.

•	 Identify the impact of other complementary programs (eg, pandemic 
electronic benefits transfer) on adoption, reach, and implementation of 
school meals programs.

•	 Describe unintended consequences for students (eg, lower nutritional 
quality of meals, reallocation of funds to nonmeal programs).

Adoption: number, proportion, and representativeness of 
local authorities who operated during COVID-19

•	 Describe organizational characteristics (eg, personnel, readiness, 
leadership) and geographic distribution of local authorities who 
mobilized during COVID-19 compared with those who did not.

•	 Determine representativeness among local authorities who operated 
during COVID-19 closures compared with authorities who had 
previously opened during summer periods.

Implementation: local authorities’ implementation of 
program requirements and waiver changes, including 
consistency, time, costs, and adaptations/fidelity

•	 Describe common implementation strategies (eg, grab-and-go, delivery, 
multiple meals) allowable by waivers and used by local authorities.

•	 Identify innovative or culturally specific implementation strategies and 
adaptations used by local authorities serving subpopulations with high 
rates of food insecurity (eg, rural areas).

•	 Describe operational costs of various implementation strategies.

Maintenance: whether student impact is sustained and 
whether program operations during COVID-19 become 
part of routine practice

•	 Compare long-term child food insecurity trends between states and 
localities to describe the variable impact of programs.

•	 Describe the extent to which implementation strategies fit within the 
capacity of sites/sponsors during and beyond the waiver period.

•	 Describe long-term costs associated with unanticipated mobilization of 
sponsors/sites during COVID-19 closures.

Abbreviation: COVID, coronavirus disease 2019.
aBased on the RE-AIM (reach, efficacy, adoption, implementation, maintenance) framework.26
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during this period will inform policies and practices that address 
the systemic inequities in our nation’s health system. Otherwise, 
it is not research worth doing.

Acknowledgments

The authors are grateful to the Centers for Disease Control and 
Prevention (CDC), Healthy Eating Research (HER), and the 
Nutrition and Obesity Policy Research and Evaluation Network 
(NOPREN) for their support of an ad hoc COVID-19 School 
Implications Working Group and HER and NOPREN’s financial 
support to the leadership infrastructure. The authors are indebted 
to all the working group members’ individual and collective 
contributions toward addressing food insecurity and promoting 
healthy eating during this pandemic and related economic 
depression.

Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The authors disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: All 
authors are members of the ad hoc COVID-19 School Nutrition 
Implications Working Group, jointly supported by HER, a national 
program of the Robert Wood Johnson Foundation, and NOPREN. 
NOPREN is supported by CDC’s Division of Nutrition, Physical 
Activity, and Obesity Cooperative Agreement no. 5U48DP00498-
05. E.R.H. and S.F. received stipends from HER as co-chairs, and 
C.G.D. received a stipend from NOPREN as the working group 
fellow. H.G.L. is supported by a National Heart, Lung, and Blood 
Institute K12 award (grant ID: K12HL13830).

ORCID iD

Hannah G. Lane, PhD, MPH ﻿﻿﻿‍ ‍ https://​orcid.​org/​0000-​0001-​8370-​
6647

References

	1.	 Green LW, Ottoson JM, García C, Hiatt RA. Diffusion theory 
and knowledge dissemination, utilization, and integration in 
public health. Annu Rev Public Health. 2009;30(1):151-174. ​
doi:​10.​1146/​annurev.​publ​health.​031308.​100049

	2.	 Morris ZS, Wooding S, Grant J. The answer is 17 years, what is 
the question: understanding time lags in translational research. 
J  R Soc Med. 2011;104(12):510-520. ​doi:​10.​1258/​jrsm.​2011.​
110180

	3.	 Rovner J. Opinion: always the bridesmaid, public health rarely 
spotlighted until it’s too late. NPR. May 1, 2020. Accessed May 
7, 2020. https://www.​npr.​org/​sections/​health-​shots/​2020/​05/​
01/​848628724/​opinion-​always-​the-​bridesmaid-​public-​health-​
rarely-​spotlighted-​until-​its-​too-​lat

	4.	 Yan W. Coronavirus tests science’s need for speed limits. 
The New York Times. Updated April 21, 2020. Accessed 

May 7, 2020. https://www.​nytimes.​com/​2020/​04/​14/​science/​
coronavirus-​disinformation.​html

	5.	 Apuzzo M, Kirkpatrick DD. COVID-19 changed how the world 
does science, together. The New York Times. Updated April 14, 
2020. Accessed May 7, 2020. https://www.​nytimes.​com/​2020/​
04/​01/​world/​europe/​coronavirus-​science-​research-​cooperation.​
html

	6.	 US  Department of Agriculture, Economic Research Service. 
Definitions of food security. 2019. Accessed June 30, 2020. 
https://www.​ers.​usda.​gov/​topics/​food-​nutrition-​assistance/​
food-​security-​in-​the-​us/​definitions-​of-​food-​security.​aspx

	7.	 Behman P, Wang M, Fitzgibbon M, et al. Position statement: 
Society of Behavioral Medicine calls for equitable healthcare 
during COVID-19 pandemic. April 2020. Accessed May 25, 
2020. https://www.​sbm.​org/​UserFiles/​file/​COVID-​Health-​
Equity20_​FINAL.​pdf

	8.	 National Public Radio. Misinformation, distrust may contribute 
to Black Americans’ COVID-19 deaths. April 10, 2020. 
Accessed May 7, 2020. https://www.​npr.​org/​2020/​04/​10/​
831480462/​misinformation-​distrust-​may-​contribute-​to-​black-​
americans-​covid-​19-​deaths

	9.	 Dr. Anthony Fauci on health disparities in African American 
community. YouTube. Accessed May 7, 2020. https://www.​
youtube.​com/​watch?​v=​Q8eDzI4MiYQ

	10.	 Bibbins-Domingo K. This time must be different: disparities during 
the COVID-19 pandemic. Ann Intern Med. 2020;173(3):233-234. ​
doi:​10.​7326/​M20-​2247

	11.	Kaiser Health News. Pandemic shines harsh light on racial 
disparities, as well as cultural and class divides in America. 
April 13, 2020. Accessed May 7, 2020. https://​khn.​org/​
morning-​breakout/​pandemic-​shines-​harsh-​light-​on-​racial-​
disparities-​as-​well-​as-​cultural-​and-​class-​divides-​in-​america/

	12.	Melillo G. Pandemic brings racial, economic healthcare 
disparities into focus. AJMC In Focus Blog. April 6, 2020. 
Accessed May 7, 2020. https://www.​ajmc.​com/​focus-​of-​the-​
week/​pandemic-​brings-​racial-​economic-​healthcare-​disparities-​
into-​focus

	13.	Essien UR, Venkataramani A. Data and policy solutions 
to address racial and ethnic disparities in the COVID-19 
pandemic. JAMA Health Forum. 2020;1(4):e200535. ​doi:​10.​
1001/​jama​heal​thforum.​2020.​0535

	14.	Ogilvie D, Adams J, Bauman A, et  al. Using natural 
experimental studies to guide public health action: turning the 
evidence-based medicine paradigm on its head. J  Epidemiol 
Community Health. 2020;74(2):203-208. ​doi:​10.​1136/​jech-​
2019-​213085

	15.	Van Lancker W, Parolin Z. COVID-19, school closures, and 
child poverty: a social crisis in the making. The Lancet Public 
Health. 2020;5(5):e243-e244. ​doi:​10.​1016/​S2468-​2667(​20)​
30084-0

	16.	Bor J. Capitalizing on natural experiments to improve our 
understanding of population health. Am  J Public Health. 
2016;106(8):1388-1389. ​doi:​10.​2105/​AJPH.​2016.​303294

	17.	Pollack Porter KM, Rutkow L, McGinty EE. The importance 
of policy change for addressing public health problems. Public 

https://orcid.org/0000-0001-8370-6647
https://orcid.org/0000-0001-8370-6647
https://orcid.org/0000-0001-8370-6647
https://www.npr.org/sections/health-shots/2020/05/01/848628724/opinion-always-the-bridesmaid-public-health-rarely-spotlighted-until-its-too-lat
https://www.npr.org/sections/health-shots/2020/05/01/848628724/opinion-always-the-bridesmaid-public-health-rarely-spotlighted-until-its-too-lat
https://www.npr.org/sections/health-shots/2020/05/01/848628724/opinion-always-the-bridesmaid-public-health-rarely-spotlighted-until-its-too-lat
https://www.nytimes.com/2020/04/14/science/coronavirus-disinformation.html
https://www.nytimes.com/2020/04/14/science/coronavirus-disinformation.html
https://www.nytimes.com/2020/04/01/world/europe/coronavirus-science-research-cooperation.html
https://www.nytimes.com/2020/04/01/world/europe/coronavirus-science-research-cooperation.html
https://www.nytimes.com/2020/04/01/world/europe/coronavirus-science-research-cooperation.html
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/definitions-of-food-security.aspx
https://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-us/definitions-of-food-security.aspx
https://www.sbm.org/UserFiles/file/COVID-Health-Equity20_FINAL.pdf
https://www.sbm.org/UserFiles/file/COVID-Health-Equity20_FINAL.pdf
https://www.npr.org/2020/04/10/831480462/misinformation-distrust-may-contribute-to-black-americans-covid-19-deaths
https://www.npr.org/2020/04/10/831480462/misinformation-distrust-may-contribute-to-black-americans-covid-19-deaths
https://www.npr.org/2020/04/10/831480462/misinformation-distrust-may-contribute-to-black-americans-covid-19-deaths
https://www.youtube.com/watch?v=Q8eDzI4MiYQ
https://www.youtube.com/watch?v=Q8eDzI4MiYQ
https://khn.org/morning-breakout/pandemic-shines-harsh-light-on-racial-disparities-as-well-as-cultural-and-class-divides-in-america/
https://khn.org/morning-breakout/pandemic-shines-harsh-light-on-racial-disparities-as-well-as-cultural-and-class-divides-in-america/
https://khn.org/morning-breakout/pandemic-shines-harsh-light-on-racial-disparities-as-well-as-cultural-and-class-divides-in-america/
https://www.ajmc.com/focus-of-the-week/pandemic-brings-racial-economic-healthcare-disparities-into-focus
https://www.ajmc.com/focus-of-the-week/pandemic-brings-racial-economic-healthcare-disparities-into-focus
https://www.ajmc.com/focus-of-the-week/pandemic-brings-racial-economic-healthcare-disparities-into-focus


Public Health Reports 135(6)734

Health Rep. 2018;133(1 suppl):9S-14. ​doi:​10.​1177/​0033​3549​
18788880

	18.	Chambers DA. Considering the intersection between 
implementation science and COVID-19. Implement Res 
Pract. 2020 [online ahead of print]. ​doi:​10.​1177/​0020​7640​
20925994

	19.	Coleman-Jensen A, Rabbitt MP, Gregory CA, Singh A. 
Household Food Security in the United States in 2018. Economic 
Research Report No. (ERR-270). US Department of Agriculture, 
Economic Research Service; 2019.

	20.	 Odoms-Young A, Bruce MA. Examining the impact of structural 
racism on food insecurity: implications for addressing racial/ethnic 
disparities. Fam Community Health. 2018;41(suppl 2):S3-S6. ​doi:​
10.​1097/​FCH.​0000​0000​00000183

	21.	NORC at the University of Chicago and the Data Foundation. 
COVID impact survey. 2020. Accessed May 27, 2020. https://
www.​covid-​impact.​org/

	22.	Curran GM. Implementation science made too simple: a 
teaching tool. Implement Sci Commun. 2020;1(1):27. ​doi:​10.​
1186/​s43058-​020-​00001-z

	23.	 Powell BJ, Waltz TJ, Chinman MJ, et al. A refined compilation 
of implementation strategies: results from the Expert 
Recommendations for Implementing Change (ERIC) project. 
Implement Sci. 2015;10(1):21. ​doi:​10.​1186/​s13012-​015-​0209-1

	24.	Dodson EA, Brownson RC, Weiss SM. Policy dissemination 
research. In: Brownson RC, Colditz GA, Proctor EK, eds. 
Dissemination and Implementation Research in Health: 
Translating Science to Practice. Oxford University Press; 
2012:437-458.

	25.	Purtle J, Peters R, Brownson RC. A  review of policy 
dissemination and implementation research funded by the 
National Institutes of Health, 2007-2014. Implement Sci. 
2016;11(1):1. ​doi:​10.​1186/​s13012-​015-​0367-1

	26.	Glasgow RE, Harden SM, Gaglio B, et al. RE-AIM planning 
and evaluation framework: adapting to new science and practice 
with a 20-year review. Front Public Health. 2019;7:64. ​doi:​10.​
3389/​fpubh.​2019.​00064

	27.	Bowen S, Botting I, Graham ID. Re-imagining health research 
partnership in a post-COVID world: a response to recent 
commentaries. Int J Health Policy Manag. 2020 [online ahead 
of print]. ​doi:​10.​34172/​ijhpm.​2020.​69

	28.	US  Department of Agriculture, Food and Nutrition Service. 
FNS nutrition programs. Accessed May 4, 2020. https://www.​
fns.​usda.​gov/​programs

	29.	Fleischhacker S, Parks CA, Yaroch AL. Addressing food 
insecurity in the United States: the role of policy, systems 
changes, and environmental supports. Transl Behav Med. 
2019;9(5):827-836. ​doi:​10.​1093/​tbm/​ibz131

	30.	Billings KC, Aussenberg RA. School Meals Programs 
and Other USDA Child Nutrition Programs: A Primer. 
Congressional Research Service; 2019. Accessed May 8, 2020. 
https://​fas.​org/​sgp/​crs/​misc/​R43783.​pdf

	31.	Hartline-Grafton H. The Role of the Federal Child Nutrition 
Programs in Improving Health and Well-Being. Food Research 
& Action Center; 2017. Accessed May 8, 2020. https://​frac.​org/​

wp-​content/​uploads/​hunger-​health-​role-​federal-​child-​nutrition-​
programs-​improving-​health-​well-​being.​pdf

	32.	Hager ER, Turner L. Successes of the Healthy Hunger-Free 
Kids Act. JAMA Pediatr. 2016;170(1):e154268. ​doi:​10.​1001/​
jama​pedi​atrics.​2015.​4268

	33.	US  Department of Agriculture, Food and Nutrition Service. 
Child nutrition programs: flexibilities for milk, whole grains, 
and sodium requirements. Fed Register. Published December 
12, 2018:63775-63794. Accessed May 8, 2020. https://www.​
federalregister.​gov/​documents/​2018/​12/​12/​2018-​26762/​child-​
nutrition-​programs-​flexibilities-​for-​milk-​whole-​grains-​and-​
sodium-​requirements

	34.	US  Department of Agriculture, Food and Nutrition Service. 
School nutrition and meal cost study. Accessed May 7, 2020. 
https://www.​fns.​usda.​gov/​school-​nutrition-​and-​meal-​cost-​
study

	35.	Ohri-Vachaspati P, Turner L, Adams MA, Bruening M, 
Chaloupka FJ. School resources and engagement in technical 
assistance programs is associated with higher prevalence of 
salad bars in elementary school lunches in the United States. 
J  Acad Nutr Diet. 2016;116(3):417-426. ​doi:​10.​1016/​j.​jand.​
2015.​10.​023

	36.	Ohri-Vachaspati P, Turner L, Chaloupka FJ. Elementary school 
participation in the United States Department of Agriculture’s 
“Team Nutrition” program is associated with more healthful 
school lunches. J Nutr Educ Behav. 2013;45(6):733-738. ​doi:​
10.​1016/​j.​jneb.​2012.​12.​006

	37.	US  Department of Agriculture, Food and Nutrition Service. 
Community eligibility provision. Accessed May 27, 2020. 
https://www.​fns.​usda.​gov/​school-​meals/​community-​eligibility-​
provision

	38.	Fleischhacker S, Campbell E. Ensuring equitable access to 
school meals. J Acad Nutr Diet. 2020;120(5):893-897. ​doi:​10.​
1016/​j.​jand.​2020.​03.​006

	39.	Hecht AA, Pollack Porter KM, Turner L. Impact of the 
community eligibility provision of the Healthy, Hunger-
Free Kids Act on student nutrition, behavior, and 
academic outcomes: 2011-2019. Am  J Public Health. 
2020;110(9):1405-1410. ​doi:​10.​2105/​AJPH.​2020.​305743

	40.	 US  Department of Agriculture, SNAP-Ed Connection. Smarter 
lunchrooms movement. Accessed May 28, 2020. https://​snaped.​
fns.​usda.​gov/​library/​materials/​smarter-​lunchrooms-​movement

	41.	Soldavini J, Ammerman AS. Serving breakfast free to all 
students and type of breakfast serving model are associated 
with participation in the school breakfast program. J  Acad 
Nutr Diet. 2019;119(7):1142-1149. ​doi:​10.​1016/​j.​jand.​2019.​
03.​001

	42.	Nanney MS, Leduc R, Hearst M, et  al. A  group randomized 
intervention trial increases participation in the school breakfast 
program in 16 rural high schools in Minnesota. J Acad Nutr 
Diet. 2019;119(6):915-922. ​doi:​10.​1016/​j.​jand.​2018.​12.​007

	43.	Polonsky HM, Bauer KW, Fisher JO, et al. Effect of a breakfast 
in the classroom initiative on obesity in urban school-aged 
children: a cluster randomized clinical trial. JAMA Pediatr. 
2019;173(4):326-333.

https://www.covid-impact.org/
https://www.covid-impact.org/
https://www.fns.usda.gov/programs
https://www.fns.usda.gov/programs
https://fas.org/sgp/crs/misc/R43783.pdf
https://frac.org/wp-content/uploads/hunger-health-role-federal-child-nutrition-programs-improving-health-well-being.pdf
https://frac.org/wp-content/uploads/hunger-health-role-federal-child-nutrition-programs-improving-health-well-being.pdf
https://frac.org/wp-content/uploads/hunger-health-role-federal-child-nutrition-programs-improving-health-well-being.pdf
https://www.federalregister.gov/documents/2018/12/12/2018-26762/child-nutrition-programs-flexibilities-for-milk-whole-grains-and-sodium-requirements
https://www.federalregister.gov/documents/2018/12/12/2018-26762/child-nutrition-programs-flexibilities-for-milk-whole-grains-and-sodium-requirements
https://www.federalregister.gov/documents/2018/12/12/2018-26762/child-nutrition-programs-flexibilities-for-milk-whole-grains-and-sodium-requirements
https://www.federalregister.gov/documents/2018/12/12/2018-26762/child-nutrition-programs-flexibilities-for-milk-whole-grains-and-sodium-requirements
https://www.fns.usda.gov/school-nutrition-and-meal-cost-study
https://www.fns.usda.gov/school-nutrition-and-meal-cost-study
https://www.fns.usda.gov/school-meals/community-eligibility-provision
https://www.fns.usda.gov/school-meals/community-eligibility-provision
https://snaped.fns.usda.gov/library/materials/smarter-lunchrooms-movement
https://snaped.fns.usda.gov/library/materials/smarter-lunchrooms-movement


Lane et al 735

	44.	 Larson N, Wang Q, Grannon K, Wei S, Nanney MS, Caspi C. 
A low-cost, grab-and-go breakfast intervention for rural high school 
students: changes in school breakfast program participation 
among at-risk students in Minnesota. J  Nutr Educ Behav. 
2018;50(2):e1):125-132. ​doi:​10.​1016/​j.​jneb.​2017.​08.​001

	45.	Hayes C, Rosso R, FitzSimons C. Hunger Doesn’t Take a 
Vacation: Summer Nutrition Status Report. Food Research & 
Action Center; 2019. Accessed May 7, 2020. https://​frac.​org/​
wp-​content/​uploads/​frac-​summer-​nutrition-​report-​2019.​pdf

	46.	Miller DP. Accessibility of summer meals and the food 
insecurity of low-income households with children. Public 
Health Nutr. 2016;19(11):2079-2089. ​doi:​10.​1017/​S136​8980​
0160​00033

	47.	Fleischhacker S, Turner L, Mande JR. US  Department of 
Agriculture Summer Meals Program: what’s hot? Nutr 
Today. 2020;55(3):116-124. ​doi:​10.​1097/​NT.​0000​0000​
00000413

	48.	Turner L, O’Reilly N, Ralston K, Guthrie JF. Identifying gaps in 
the food security safety net: the characteristics and availability 
of summer nutrition programmes in California, USA. Public 
Health Nutr. 2019;22(10):1824-1838. ​doi:​10.​1017/​S136​8980​
0180​04135

	49.	Turner L, Calvert HG. The academic, behavioral, and health 
influence of summer child nutrition programs: a narrative 
review and proposed research and policy agenda. J Acad Nutr 
Diet. 2019;119(6):972-983. ​doi:​10.​1016/​j.​jand.​2019.​02.​006

	50.	Kannam A, Wilson NLW, Chomitz VR, Ladin K. Perceived 
benefits and barriers to free summer meal participation 
among parents in New York City. J  Nutr Educ Behav. 
2019;51(8):976-984. ​doi:​10.​1016/​j.​jneb.​2019.​05.​592

	51.	Allen P, Pilar M, Walsh-Bailey C, et al. Quantitative measures 
of health policy implementation determinants and outcomes: a 
systematic review. Implement Sci. 2020;15(1):47. ​doi:​10.​1186/​
s13012-​020-​01007-w

	52.	Nilsen P, Ståhl C, Roback K, Cairney P. Never the twain shall 
meet?—a comparison of implementation science and policy 
implementation research. Implement Sci. 2013;8(1):63. ​doi:​10.​
1186/​1748-​5908-​8-​63

	53.	Fadulu L. Court strikes down Trump rollback of school nutrition 
rules. The New York Times. April 14, 2020. Accessed May 9, 
2020. https://www.​nytimes.​com/​2020/​04/​14/​us/​politics/​trump-​
school-​nutrition-​rule.​html

	54.	Boyce CA, Barfield W, Curry J, et  al. Building the next 
generation of implementation science careers to advance health 
equity. Ethn Dis. 2019;29(suppl 1):77-82. ​doi:​10.​18865/​ed.​29.​
S1.​77

	55.	Dunn CG, Kenney E, Fleischhacker SE, Bleich SN. Feeding 
low-income children during the COVID-19 pandemic. N Engl 
J Med. 2020;382(18):e40. ​doi:​10.​1056/​NEJM​p2005638

	56.	 Families First Coronavirus Response Act. Pub L No 116-127 
(2020).

	57.	US  Department of Agriculture, Food and Nutrition Service. 
FNS responds to COVID-19. Accessed May 5, 2020. https://
www.​fns.​usda.​gov/​disaster/​pandemic/​covid-​19

	58.	Rittenhouse DR, Phillips AZ, Bibi S, Rodriguez HP. 
Implementation variation in natural experiments of state health 
policy initiatives. Am J Accountable Care. 2019;7(3):12-17.

	59.	Nutrition and Obesity Network, Policy Research and Evaluation. 
COVID-19 response. Accessed May 5, 2020. https://​nopren.​
org/​covid19/

	60.	Kinsey EW, Hecht AA, Dunn CG, et al. School closures during 
COVID-19: opportunities for innovation in meal service. Am J 
Public Health. 2020. In press.

	61.	McLoughlin GM, McCarthy JE, McGuirt J, Singleton C, 
Dunn CG, Gadhoke P. Addressing food insecurity through a 
healthy equity lens: a case study of large urban school districts 
during the COVID-19 pandemic. J  Urban Health. In press.  
​doi:​10.​1007/​s11524-​020-​00476-0

	62.	No  Kid Hungry. FAQs on child nutrition program options 
during the COVID-19 pandemic. Accessed May 28, 2020. 
http://​bestpractices.​nokidhungry.​org/​resource/​faqs-​child-​
nutrition-​program-​options-​available-​during-​school-​closures-​
related-​coronavirus

	63.	Bauer L. The COVID-19 crisis has already left too many 
children hungry in America. The Hamilton Project. May 6, 
2020. Accessed May 25, 2020. https://www.​hamiltonproject.​
org/​blog/​the_​covid_​19_​crisis_​has_​already_​left_​too_​many_​
children_​hungry_​in_​america#_​ftnref1

	64.	Karpman M, Zuckerman S, Gonzalez D, Kenney GM. The 
COVID-19 pandemic is straining families’ abilities to afford 
basic needs: low-income and Hispanic families the hardest hit. 
Urban Institute Health Policy Center. April 28, 2020. Access 
May 25, 2020. https://www.​urban.​org/​research/​publication/​
covid-​19-​pandemic-​straining-​families-​abilities-​afford-​basic-​
needs

	65.	Tabak RG, Padek MM, Kerner JF, et  al. Dissemination 
and implementation science training needs: insights from 
practitioners and researchers. Am J Prev Med. 2017;52(suppl 
3):S322-S329. ​doi:​10.​1016/​j.​amepre.​2016.​10.​005

	66.	Shete PB, Gonzales R, Ackerman S, Cattamanchi A, Handley MA. 
The University of California San Francisco (UCSF) training 
program in implementation science: program experiences and 
outcomes. Front Public Health. 2020;8:94. ​doi:​10.​3389/​fpubh.​
2020.​00094

	67.	Huang K-Y, Kwon SC, Cheng S, et  al. Unpacking 
partnership, engagement, and collaboration research to inform 
implementation strategies development: theoretical frameworks 
and emerging methodologies. Front Public Health. 2018;6:190. ​
doi:​10.​3389/​fpubh.​2018.​00190

	68.	Dissemination & implementation models in health research 
and practice. Accessed May 5, 2020. https://​dissemination-​
implementation.​org/

	69.	Glasgow RE, Riley WT. Pragmatic measures: what they are and 
why we need them. Am J Prev Med. 2013;45(2):237-243. ​doi:​
10.​1016/​j.​amepre.​2013.​03.​010

	70.	Mazzucca S, Tabak RG, Pilar M, et  al. Variation in research 
designs used to test the effectiveness of dissemination and 
implementation strategies: a review. Front Public Health. 
2018;6:32. ​doi:​10.​3389/​fpubh.​2018.​00032

https://frac.org/wp-content/uploads/frac-summer-nutrition-report-2019.pdf
https://frac.org/wp-content/uploads/frac-summer-nutrition-report-2019.pdf
https://www.nytimes.com/2020/04/14/us/politics/trump-school-nutrition-rule.html
https://www.nytimes.com/2020/04/14/us/politics/trump-school-nutrition-rule.html
https://www.fns.usda.gov/disaster/pandemic/covid-19
https://www.fns.usda.gov/disaster/pandemic/covid-19
https://nopren.org/covid19/
https://nopren.org/covid19/
http://bestpractices.nokidhungry.org/resource/faqs-child-nutrition-program-options-available-during-school-closures-related-coronavirus
http://bestpractices.nokidhungry.org/resource/faqs-child-nutrition-program-options-available-during-school-closures-related-coronavirus
http://bestpractices.nokidhungry.org/resource/faqs-child-nutrition-program-options-available-during-school-closures-related-coronavirus
https://www.hamiltonproject.org/blog/the_covid_19_crisis_has_already_left_too_many_children_hungry_in_america#_ftnref1
https://www.hamiltonproject.org/blog/the_covid_19_crisis_has_already_left_too_many_children_hungry_in_america#_ftnref1
https://www.hamiltonproject.org/blog/the_covid_19_crisis_has_already_left_too_many_children_hungry_in_america#_ftnref1
https://www.urban.org/research/publication/covid-19-pandemic-straining-families-abilities-afford-basic-needs
https://www.urban.org/research/publication/covid-19-pandemic-straining-families-abilities-afford-basic-needs
https://www.urban.org/research/publication/covid-19-pandemic-straining-families-abilities-afford-basic-needs
https://dissemination-implementation.org/
https://dissemination-implementation.org/


Public Health Reports 135(6)736

	71.	Yancey AT, Glenn BA, Ford CL, Bell-Lewis L. Dissemination 
and implementation research among racial/ethnic minority and 
other vulnerable populations. In: Brownson RC, Colditz GA, 

Proctor EK, eds. Dissemination and Implementation Research 
in Health: Translating Science to Practice. Oxford University 
Press; 2017:449-470.


	Leveraging Implementation Science in the Public Health Response to COVID-19: Child Food Insecurity and Federal Nutrition Assistance Programs
	School-Based Child Nutrition Programs Pre–COVID-19: A Brief History
	School-Based Child Nutrition Programs During COVID-19: A Research Opportunity
	D&I Science in COVID-19–Related Research
	Acknowledgments
	Declaration of Conflicting Interests
	Funding
	ORCID iD

	References


