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Learning Objectives

Determine gaps in Describe practical
current trends in examples of

“food as medicine” incorporation of
“food as medicine”

in pediatric clinical
settings

Describe the

growing
movement of
"food as medicine”
in healthcare




1985 National Academy of
Sciences, National Research
Council Report

 "The committee concluded that nutrition
education programs in U.S. medical schools are
largely inadequate to meet the present and future
demands of the medical profession”

Recommendation: Minimum of 25-30 hours in
medical school curriculum
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IN U.S. MEDICAL SCHOOLS




Limited Medical Training
on Nutrition
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Majority of medical schools failed to provide the
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Residency and specialties training in nutrition: a call for action™

Carine M Lenders, Darwin D Deen, Bruce Bistrian, Marilyn S Edwards, Douglas L Seidner, M Molly McMahon,
Martin Kohlmeier, and Nancy F Krebs

Nutrition in medical education: a systematic review

Jennifer Crowaey, Louren Ball, Gerrie jan Hiddink

J Am Coll Nutr. 2008 April ; 27(2): 287-298.

What Do Resident Physicians Know about Nutrition? An Nutrition Education in Internal Medicine Residency T o o)
Evaluation of Attitudes, Self-Perceived Proficiency and Programs and Predictors of Residents’ Dietary © Tha Auibentsy 2018
Knowledge Counseling Practices °° 10.1177r3%1 20018763300

Stutee Khandelwal'2, Sarah E Zemore'? and Anke Hemmerling*
'Sehool of Public Health, University of California, Berkeley, Berkeley, CA, USA. *Fresno Medical
Education Program, Department of Medicine, University of Calfornaa, San Francisco, Fresno, CA
USA. JAicohol Research Group, Public Health Institute, Emeryvile, CA, USA,

Marion L. Vetter, MD, RD, Sharon J. Herring, MD, Minisha Sood, MD, Nirav R. Shah, MD,
MPH, and Adina L. Kalet, MD, MPH

Division of General Internal Medicine, Section of Primary Care, Department of Medicine, New York
University School of Medicine, New York, New York (MLV,, SJH, MS, NRS, 6 ALK),
Department of Medicine, University of Pennsytvania, Philadelphia, Pennsylvania (M.L.V.),
Department of Ambulatory Care and Prevention, Harvard Medical School and Harvard Pilgrim
Healthcare, Boston, Massachusetts (S.J.H.)

-
Summary: Residents, Fellows, practicing Clinicians don’t feel

prepared to effectively discuss nutrition with patients for

. disease prevention or management. ) o
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Why is it important that Clinicians
be better trained in engaging this
topic?



US Adults w/at least 1 Chronic Disease:
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National Center for Chronic Disease Prevention and Health Promotion



Hypertension:

m>

National Center for Chronic Disease Prevention and Health Promotion



Prediabetes/Diabetes:
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National Center for Chronic Disease Prevention and Health Promotion
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Overweight/Obesity:
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National Center for Chronic Disease Prevention and Health Promotion
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The Rockefeller Foundation reports
of Health Care costs are

attributed to poor nutrition and diet-
related disease each year.
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The State of US Health, 1990-2016: Burden of Diseases,

| A| Risk factors and related deaths Injuries, and Risk Factors Among US States
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to the 17 Leading Risk Factors in the United States, 2016 @ avanework  ®
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Food Quabty and Preference 58 12017) 3545

Meaning of Food in Life

. . o s st 2o -
Questionnaire(MFLQ) il oty et i+

Development and validation of the meaning of food in life questionnaire @m
(MFLQ): Evidence for a new construct to explain eating behavior

Naomi Arbit ***, Matthew Ruby °, Paul Rozin"

. * Columéeg Ustversity, Depasteamt of Nurioos, Teechers College, 525 Winst 120ch Streer, New York, NV 20007, L5A
A t t I C *The o paroment of 1720 Waknat S Phdadeipbin PA 190666241, USA
es e ARTICLE INPO ABSTRACT

oral

Avicle Wstory” Hereim we present the develop and validation of an tool for emperically g the
Received 23 June 2006 -unlrudloodlnllk(mxammmhui«nmmmdmmett»
Received in revised form 31 January 2007 graphic and lyses to exert infl MMMN(MMWMM
Accepted 2 Febosary 2017 jcally sized for empirical I this " lomadze the
Ay ey S g W M‘lmdpmtnt!lz?mmollwlbaw-un Th ks weve e b wlieg et s thoee
I studies (n = 560), and participants were recruited through MTurk. Explocatory factor analyses
m. and ltem anadysis were conducted to confinm the peychometric characteristics of the item pool Overall,
Mesning Sve dintinct domuains of food ped: mosal, xacred, Bealth, social, and amthetic, Lach dimen-
Pryrtalogy sion of food was with diff dietary intake providing for cri-

Deet terion validity. Further, each of food with psychol 1]

Notals similae, yet distinet constrcts from the literature in & manser dant with the 1& wal specifs

Heath peychology tions of each constrect. proveding further validity The strong. the diff
of food and suggest that this construct may be an important and
chnically relevant aspect of people’s relationship to food which has heretofoee lacked systemanc

imvestigation.

S () I S I © 2017 Elsevier Lad. AN rights reserved.
1. Introduction strated, the emphasis in American culture on individwalism and

Health
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1.1. The role of food meanings in eating behavicr

looddnxuanhdmwlh llnﬁgun P 1y
y's social, ecological and mldsumy
Mnmdaﬂmcwllmlybdtmthl‘ywmmmau.
thinking that in some capacity, the essence of a thing is consumed
along with its sub In most developed this adage is
strongly denied, given an understanding of the process of diges-
tion, in which food Is reduced to a small set of rather simple mole-
cules, However, research has demonstrated that even American
college undergraduates, who deny “you are what you eat”, retain
this belief lwllm(hemw B Rozm 1989). Furthermore, there
are stable differences b Jd #es in how people
relate to their food, oft tied lomm and value system of a
wunique culture. As Rocin, Hemick, and Pachler (2011) demon-

“» Comespanding ausder at Colimbla of W

abundance, on quantity over quality, and on variety of choice over
tradivional values, lead Americans (o relate o and consume food in
very different ways from the French. Food is more central in the
mwqummemuummm
al. M socio-cultural values
and eating p are w lated, and h d
strates that even in the postmodern food era people continue to
use their food choice to communicate values and preferences,
albeit in newly defined ways. Food from one’s heritage culture
plays a central role in the lives of immigrants, and is probably more
resistant to change than asy other cultural feature. Research into
food attitudes in the USA, for example, found that food Is consid-
ered an important part of family traditions, a significant source
of pleasure in life, and an expression of love (Bellows, Alcaraz V,
& Hallman, 2010). Ferther, Lindeman and Sirelius (2001) found
that food choice is an avenue through which people embody and
express their Bfe philosophies, While the mechanisms through
M meanings and values lu-slue mlo obuwabk- dmny

Teachers College, 525 West 12008 Strees, New Yerk, NY 10027, USA
L-mad addrevars: Nead 100N c coburmivia sduy, Naoore arbet@pmad com (M. Arbet),
mamTehypiych spern sdu (M. Reby ). Koon@prych spennadu (P. Ronn)

Pty da don e/ 101010 oodqual 207 702002
0950-1291)© 2017 Ehsevier 124, All ghts regerved.

haviors have not yet been thorough
1o inds that values prioritizing alt i modese(
production are significantly related to dietary behavior outcomes
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A Review of Current Guidelines
for the Treatment of Obesity
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Food as Medicine

Food as medicine consists of the
strategies and interventions that work
as part of healthcare to improve
access to nutritious food to prevent,
manage, or even

treat disease.
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Food Insecurity

Food insecurity describes “the limited or uncertain availability of
nutritionally adequate and safe foods, or limited, or uncertain ability to
acquire acceptable foods in socially acceptable ways.”

e Core Indicators of Nutritional State for Difficult to Sample Populations, 1990

Food security is when “all people, at all times, have physical and
economic access to sufficient, safe and nutritious food to meet their
dietary needs and food preferences for an active and healthy life.”

e World Food Summit, 1996

“Food insecurity is as much about the threat of deprivation as it is
about deprivation itself: A food-insecure life means a life lived in fear
of hunger, and the psychological toll that takes.”

e New York Times, Brenda Ann Kenneally, 2020
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Food Insecurity Rates @

No Data

0-13.0%

13.1-26.0%

26.1-39.0%

District of Columbia

39.1-52.0% 52.1-65%
22

Map the Gap, Feeding America, 2022



Nutrition Insecurity Complements Food Insecurity

Nutrition Insecurity: Lack of consistent

HOW DOES NUTRITION SECURITY
INTERSECT WITH HEALTH EQUITY?

emiumnimniios () ey and equitable access to healthy, safe,
and affordable foods that promote

and sfordable loods that promole opteasl headth 40 Mstonally under served populataons.
3 wetl beang. y EM0rts 10 Improve NUAntion secunty ako
proeote health eguity.

WHY DOES NUTRITION SECURITY MATTER?

optimal health and well-being.

Poor matriton b 8 leadeg cone of
Aren 0 T Urited Sutes

.soo,ooo
Amedicarn de oach yeae

23



Covesguenbende

AFood is Medicine approach to achieve
nutrition security and improve health

—— Food as Medicine
Medically Pyramid

Produce prescription programs

Government nutrition security programs

Population-level healthy food policies and programs

Fig.1| The Food is Medicine pyramid. An evolving framework of programs and interventions in healthcare
and population health to integrate food-based nutrition interventions at multiple levels for specific health
needs of different focus populations. Nutrition security programs include the Supplemental Nutrition
Assistance Program (SNAP), Special Supplemental Nutrition Program for Women, Infants and Children

(WIC), and school meals. Figure adapted and updated from Food Is Medicine Massachusetts (https://
foodismedicinema.org/food-Is-medicine-interventions).
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Fischer, et. al, 2024, Mozafarrian, et. al, 2022



Top 3 Approaches

>50% of caloric needs covered
Preprepared meals ready to go

Designed by dietitian

$555

Amount of food varies

Provides mixture of produce and
other grocery items

$S

1 Medically Tailored
Meals
2 Medically Tailored
Groceries
3 Produce Prescriptions

m)

Amount of food varies

Provides fresh, frozen, or canned
fruits and vegetables

$S

25



FAM Findings in the Literature

* Decrease Emergency Department visits
* Decrease hospital readmissions
* Improve dietary intake
* Decrease blood pressure
* Decrease in hemoglobin Alc
* Improve overall health status
* Decreased mental health risk
* Decrease food insecurity

E * And much more...

26
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Where is the FAM momentum
coming from?



March 11, 2020



/ & HEALTH

WHITE HOUSE

» - WITE s
F . CONFERENCE ON
CONFERENCE ON - HUNGER,

HUNGER, | " NUTRITION,
NUTRITION, b Skt
& HEALTH

>8 billion dollars in
commitments

BIDEN-HARRIS
ADMINISTRATION
NATIONAL
STRATEGY ON
HUNGER,
NUTRITION, AND
HEALTH

SEFTEMBER 1012
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Department of Health & Human Services(HHS) Food is Medicine Summit

HHS 5 FAM Principles:

1.Recognizing that nourishment is essential for good
health, wellbeing, and resilience.

2.Facilitating easy access to healthy food across the
health continuum in the community.

3.Cultivating understanding of the relationship
between nutrition and health.

4.Uniting partners with diverse assets to build
sustained and integrated solutions.

5.Investing in the capacity of under-resourced

communities.
A

E 30
January 31, 2024



HHS Launches new Food is Medicine Toolkit

Cost & Food
Discounts Packaging
Value-Based
Procurement

Technology

U.S. Department of Health and Human Services

Food Is Medicine
Landscape Summary

Transportation

Marketing

Design
{ {( OASH |everion

T 6 Food Is
and Heaith Prometion 9 Medicine

Consumer
Education

Security Access

Fooc : Technology
Production Stag:I Tailored
Quality Food Access

Enabled Access

Provider
Training

Social
Supply Retail Access Healthcare Services Insurance
Chain Svstem Access
Cir::;ll?;%s Environments Environments CE;::;EZEIS
E
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* Adults carry the Majority of Costs in healthcare

* Adults carry the greatest Disease Burden

* Adults carry the Greatest Risk for healthcare
system
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Prevent, Manage, & Treat
Chronic Diseases

Support Brain
Development

Support Growth &
Development

Improve Learning and
Academic Achievement

Deter Picky Eating &
Expand the Palate

Support Immune
System

Support Mental Health



With Food as Medicine, the whole
household matters...



Lived Experiences of Households with Children
Experiencing Food/Nutrition Insecurity

“Child intake
decreases”

Food intake of
children decreases,

“Food Anxiety” “Monotony of “Adult intake
Basic anxiety or Diet decreases”

worry about food. Decrease in Food shortage

Preoccupation Nutritional Quality, experience and and adults acquire
with access to Variety, and/or adults decrease food in ‘socially

enough food. Desirability of diet intake uncomfortable’ ways

E 36

Nord, J Hunger Env Nut, 2013; Fram et. al, J Nutrition, 2011; Alaimo, Top Cli Nut, 2005, Essel et. al, Springer 2018
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HEALTH AND THE 2024US ELECTION

Food Insecurity Is a Source of Toxic Stress

Food Insecurtty isa pervasive and persistent issuein the
United States that disproportionately affects families
with children and Black, Indigenous, and other peaple
of color.” Food insecurity hes been assodated with psy-
chological, cognitive, and behavioral health consa-
quences in children, contributing to lifielong sodoeco-
nomic and health inequities * Identifying pathways by
which food insecurity affects children's healthis aitical
to informing intervention efforts to eiminate child-
hood food insecurity. We posit that toxic siress s a promi-
nent pathway undertying food inseourity and children's
heslth and adwocate for research, dinical, and policy
approaches to better address the oot cuses of food
insacuwity and promote lifelong health.

Taudc stress refers to the biological response o
experiencing a strong, freguent, or prolonged stressar
without the buffering effect of a supportive environ-
ment. Risk factors of towic stress have traditionalky
focused on adverse childhood experiences (ACEs)
but have recently been expanded to indude poverty,
discrimination, and other chronic expasures.” These
experiences of adversity can lead to parmanent
changes in children's bram structure and function,
leading toimpaired eognitive development, behavioral
disorders, and sustained activation of the body's stress
responses, resulting in systemic inflammation and
immune dysregulation.

Food insecurity meets all the criteria of a toxic
stressor. Food insecurity & strong; despite caregivers’
efforts to shield them, children not only demonstrate

‘towic stress response—but also provides a plausible
mechanism for explaining why food insecurity affects.
childran’s health and development beyond nutritional
intake. The Tablie describes axamples of research, dini-
«cal, and policy approadhes for addressing food nsecu-
rity 35 toxic Stressor to complement ourment nutrition-
focused efforts.

Research Approaches

Siress is a potential pathway connecting fiood insecu-
rity and health owutcomes, bat faw studies have empiri-
cally examined this in children. Mechanistic studies are
needed to complement epidemiobogical and other ob-
sanvational studies. For example, laboratory studies that
incorporate cognitive assessmients, cortisol, inflamma-
tory markess, rdiovascular reactivity, and neuromodu-
lation canbe used tomeasure children's binlogical stress.
resportses during aoute or chronic food insenurity. These:
studies can also explore factors that might buffer the
strass response and contribute to resliance. Second,
reseanchisneeded to examine epigenetic alterations of
the hypothalamic-pituitary-adrenal auis from early-ife
exposure to food insecurity that constitute risk factors
for kter-life health. Third. promising biomarkersto cap-
porated into nutrition program evaluation plans as out-
Come measures, complementing traditional metrics to
appraise program success. Fourth, applying reevant
theories and framewarks, sudhassyndemic theory” and
the behavioral stence framework® inresearch and pro-

awareness of foad insecurity but alsc iburte mul-

gram fon studies focused on capturing and ad-

tiple negative psychological states (eg, anxiety, shame,
sadness) directly to their experience * Food insecurity
czn be frequent and prolongad. Many families with chil-
dren expenience cydlical episodes of food insecurity for
severalmonths of the year," and foodinseurity hasbeen
shown to track across the Bfe course and genertions.
Food insecurity also disrupts caregivers’ abilities to
Teate a positiveand supportive emvironment by inoeas-
ing their anxiety and depression and negativaly affect-
ing their interactions with children.®

The framing of fond insacurity matters. The national
discourse has Largely emphasized food insecurity as a
nutritional concern, focusing on the reductions in dist
quality and quantity that ocour as food resources be-
come scarce. As a result, interventions to address food
insacurity typically work through direct ar indirect food
provision. While this nutrition safety net has been instru-
mentalin stzhilizing food insemurity during economicre-
cessions, more efforts are needed to meat the national
goal of eliminating childhood food insscurity.

Framing food insecurity as a toxicstressor not anty
better underscoras children's experiences of food
insacurity*—on par with other ACEs known to imvoke a

dressing structural and systemic bamiers to food secu-
rity, is critical to assess the impact of chronic food
insecurity (a tomic stress) on child health cutcomes.
throughaout ife.

CEnical Approaches

Several major medical organizations recommend
dinécal screening for foed insecurity wsing the Hunger
Vital Sign. These efforts are often paired with dinical-
‘Ccommunity partnesships to address food provision and
connect patients to federal food assistance. However,
pediatricians must also recognize and treat food inse-
ourity 3 asource of o stress, which may require train-
ing in therapeutic nterventions that can be pairad with
existing nutrition-focused approaches. Existing mod-
&ls to treat ACES can also be adapted in the comtext of
foodinsecurity, induding trauma-infomed meantal health
care of stress-reduction interventions, promoting sup-
portive relationships between children, caregivers,
and other trusted adults and providing community
refesrals to address families’ other unmet sodal needs.
Extending existing nutrition-focusad dinécal imerven-
tions (ag, Food as Medicine programs) to address the

JAMA Peckatrics  Published nline Febnary &, 2024

Allrights

TOLERABLE

Brief increases in heart rate,
mild elevations in stress hormone levels.

Serious, temporary stress responses,
buffered by supportive relationships.

Prolonged activation of stress
response systems in the absence
of protective relationships.

Source: Center on the Developing Child at Harvard University
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executive function,

Function: Top- \
down regulation,

impulse control
-Inhibits stress

Thalamus
A

response

J

Prefrontal
Cortex

512
@

Position of Amygdala
within the temporal lobe

e

Function: Emotional
Center
-Activates Stress
Response

N

J

A
E

Pituitary
Gland
B |
e @
(Cortisol) |

> Position of

e

L 4

Hippocampus

Function: Regulates
Memories/Emotions
-Inhibits stress
response

"‘\.I

J

//P Child

Consequences

1. Children more
reactive to mild
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better support children
and households using FAM?



FIGURE 1: Food as Medicine Pediatric Implementation Continuum
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Pediatric Food as Medicine

Salient Points

FAM in children deserves to be part of the national conversation

FAM within children appears to be lower on the priority list in the
national dialogue, but has great potential

Majority of FAM pediatric research is underpowered and
exploratory

FAM with children may likely show greater impact in prevention
of disease, addressing food/nutrition insecurity, as compared to
disease treatment with cost effectiveness/savings

Federal Nutrition Programs(FNPs) are incredibly important within
FAM for children and families and have a proven track record

FNPs, Produce Prescriptions, Medically Tailored Groceries, &
Nutrition education have built the greatest pediatric evidence
base thus far

FAM in children may also find a natural integration through
household based interventions to not water down solutions for
adults and caretakers
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POLICY STATEMENT Organizational Principles to Guide and Define the Child Health
Care System and/or Improve the Health of all Children

American Academy (faex’
of Pediatrics ¥ %

DEDICATED TO THE HEALTH OF ALL CHILDRENT™

Promoting Food Security for All
Children

COUNCIL ON COMMUNITY PEDIATRICS, COMMITTEE ON NUTRITION

“Pediatricians can play a central role in screening and identifying children at risk
for food insecurity and in connecting families with needed community resources.
Pediatricians should also advocate for federal and local policies that support access
to adequate healthy food for an active and healthy life for all children and their
families.”

43
AAP, 2015



Universal Food
Insecurity
Screening 2016
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SCREEN AND INTERVENE:

A Toolkit for Pediatricians to Address Food Insecurity
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Novel food

Satter’s
Hierarchy of

Food Needs
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Adapted from Ellyn Satter’s Hierarchy of food Needs pyramid. Satter, JNEB, 2007
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CLINICAL-COMMUNITY INTEGRATION TO
ACHIEVE HEALTHY PEOPLE & COMMUNITIES:
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ﬂr Vision: \

A District that supports family health

FAMILY and wellness.
LIFESTYLE
PROGRAM Our Mission

To connect residents to a family-

#_ American centered lifestyle program that
” Heart promotes physical activity, nutrition
AsBOOKUON. education, and links residents to
@ community resources. We’re here to

Children’s National qport lasting health for all residents./

Established in 2018 through funding from DCHealth as a family centered community-clinical
collaborative focused on the prevention and reduction of food/nutrition insecurity and diet
related chronic diseases amongst families in the District. i
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Community Advisory Board

Families
Community Based Organization Key
Stakeholders
Dietitians
Researchers
Pediatricians
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Correspondence

— g vt o v aw

AFood isMedicine approach toachieve
nutrition security and improve health

Treatment

Produce prescription programs

Government nutrition security programs

=
) Narrative review: food as medicine across the
pediatric age coatinuum
' __:W‘ e Population-level healthy food policies and programs
S e T Fig.1| The Food is Medicine pyramid. An evolving framework of programs and interventions in healthcare
i L s e and population health to integrate food-based nutrition Interventions at multiple levels for specific health

needs of different focus populations. Nutrition security programs include the Supplemental Nutrition
Assistance Program (SNAP), Speclal Supplemental Nutrition Program for Women, Infants and Children

(WIC), and school meals. Figure adapted and updated from Food Is Medicine Massachusetts (https://
foodismedicinema.org/food-Is-medicine-interventions).
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Food as Medicine Programs can create a safe
environment to reduce stress, buffer food insecurity, and
in families with
children experiencing food insecurity & diet related
chronic diseases.
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Our Charge to You...
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Develop and test robust measures
Conduct more high-quality research
Tap into novel feedback

Consider a variety of different
conditions & diseases

Incorporate more interactions with
federal programs

Support community-based
organizations for sustainability

Advocate, advocate, advocate
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