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Learning Objectives

» Recognize the role of food and nutrition in disease management.

 Discuss food and nutrition insecurity as barriers to optimizing health of
young children and their families.

» Explore effective strategies to incorporate food as medicine into clinical
settings.
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Treatment

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 Iinclude 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).

S, Mozafarrian, et. al, 2022
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FAM Findings in the Literature

 Decrease Emergency Department visits
 Decrease hospital readmissions
* Improve dietary intake

 Decrease blood pressure
 Decrease in hemoglobin A1c
* Improve overall health status
 Decreased mental health risk

 Decrease food insecurity

« And much more...
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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.”

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

“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.”

* New York Times, Brenda Ann Kenneally, 2020




Food insecurity is
associated with worse

cardiometabolic disease

Disease

Food
Insecurity

Food
Security

Diabetes

19.5%

11.5%

p<.0001

Hypertension

14.1%

11.1%

P=.0003

Coronary Heart

20.5%

11.9%

P<.001

Disease
Congestive 18.4% 12.1% P=.004
Heart Failure

Obesity

14.3%

11.1%

P<.001
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Trends in food insecurity for adults with
cardiometabolic disease in the United States:
2005-2012
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ol America, 3 Hanoe Mocenl Soteod, Bostor, Masaichusoty, Linited Sistes of Amade, 4 Cantir for
Hoalth Servioos Ressarch in Pemary Care, Durharn Velomrs &ttain Wedcal Cortor, Durfam, North
Canrcslinug, Ueiind Stntieh of AMmafican

& Safa ot @ padra i o
Abstract

Background

Food insacurity, the uncertain akility to access adequate food, can limit adherence to distary
measunes needed to prissent and manage cardiomaetabolic conditions, Howevar, ikt is
krecewm skt temporal trends in food nsecurity amaong these with del-sensive cardomata-
balic conditions.

Methods

Wi Lised data Trom the Genlirucus Masonal Health and Nutrition Examination Sunsey
(NHANES) 2005-2012, analyzed in 2015-2016, io calculate fhands in Age-standardized
it of S indaeurity For thise with and without th olewing del-senstive cardiorata:
balic: conditions: diabetes mellilus, hypedension, cononary hearl dissase, congestive beart
tailure, and cbasity.

21,196 NHANES participants wans included from 4 wirves (4,408 in 2008-2006, 5,607 in
2007-2008, 5,934 in 2009-2010, and 5,247 in 201 1-3012), 56.2% had at least one cardo-
metabolic condition, 24.4% had 2 or mone, and 8.5% had 3 or mom. The ovemd age-stan-
dardized rate of food insecurity doubled during the study paniod, from 9.06% in 20052006
b 1 0LEE % in B00T-2008 to 15.22%, in 20092010 b0 18.33% in 2011-2012 (p for trend <
001 ). Thia average annual percentage change in food insecuriy for those with a candiome-
tabaikc condition during the shedy pencd was 13.0% (95% CI 7.5% to 18.6%), compared
with 5.6% (25% CI 1.6% 1o 10.0%) lor those without & cardiometabolic condition, (parabal-
igrm test p e _13). Comparing those wilh and wisheut the condion, age-standardized rabes of
food insecurity wane Jrealed in participants with dabetes (18.5% va. 11.5%, p < 0001),
hypenension (14,19 vs, 11,1%, p = 0003), coronary haar disease (20.5% v, 11.9%,

PLOS OME | https:idol oy 10037 foumal pone O TR1T2  Jums 7, 2017 1714




District of Columbia

Food Insecurity Rates 20-24% 25-29%

Feeding America, Map the Gap, 2020, https://map.feedingamerica.org/county/2019/child
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Repeated Exposure is the
Key to Raising
Adventurous Eaters

May take 8-15x of trying a food on
different days to adapt to the new
food item.
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Repeated exposure to food and food acceptability in infants and

toddlers: a systematic review

Maureen K Spill, ' Kirsten Johns,! Emily H Callahan,” Myra J Shapire,” Yat Ping Wong,” Sara E Benjamin-Neelon,”
Leann Birch,* Maureen M Black,” John T Cook,” Myles § Faith,” Julie A Mennella,® and Kellie © Casavale®

Panum CGroup, Bethesda, ML, USDA, Food and Nutrition Service, Alexandria, VA; *Department of Health, Behavior, and Scciety, kohns Hopkins University,
Haltimare, m‘wﬂlond;lml Nutsiticn, University of Georgia, Atbens, GA; *Department of Pediairics, University of Maryland Schoal of

Medicine snd BTI i Balii
Schoal and Fducational

f Pediatrics, Bastoa University School of Medicine, Baston, MA; "Department of Counseling.
Gmsam of Education, University st Buffalo, Buffalo, NY; *Monell Chemical Senses Center, Philadelphia, PA;

and *Liniied Sisdes Depariment of Healih and Homen Services, Offioe of Disease Prevention and Health Promotion, Rockille, MI¥

ABSTRACT

Backgroumd: Repested exposure has been found to be an effective
strategy (o increase acceptability of foods in older children and
adults_ but litthe is known about iis effectiveness in the birth to 24-mo
population.

Objectives: This systematic review was conducied 1o examine
the effects of repeated exposure to a single or mubtiple foods on
Wmnfﬁmmumfmdsmmfmmdmﬁhm
Methods: A search was o for peer-revi related
o food acceptability. favor, tste, and infants and toddlers in
17 datsbases feg., PubMed, Embase, Cochrane, and CINAHL)
with a date range of January 1980 to July 2017. The Nutriion
Evidance Library (NEL) Biss Assessment Tool was used 1o assess
potential biss in the included studies, and the MESR grading
mbric was wsed to grade evidence supporting the conclusion
slatement.

Resulis: From the 10844 references obtzined, 21 stadies (19
controlled trials and 2 longitudinal cohon swdies) published from
1980 o 2015 were included in this review. Moderate evidence
indicates that tsting o single vepetable or frmit or multiple
vegetable(s) or fruit(s) 1 food per day for 810 or more days is lkely
1o incresse acceptability of an exposad food (indicated by an increass
in intake or faster rate of feeding after comparison with before the
enposure perind) in infants and toddlers 4-24 mo old. The effect
of repeated re 0 ac ility is likely to generafize to other
foods within the same food category but not foods from a different
food category. Findings are based on the effects of repeatad exposure
o mostly vegetables with some findings on repeated exposure to
fraits.

Conclusion: Thiz review advances the understanding of eady
food experiences and the development of food scceptability.
Additional research is needed using diverse foods and textures
with a focus on the trnsition to able foods.  Am J Clin Nutr
2019; 10HSuppl)- 07350805

Keywords: complementary feeding. introduction of solids, infants,
toddlers, vegetmbles, fruits, systemalic review, food accepeability

Introduction
Early child nutrition is influential in growth and development
and can contribute to long-term dietary behaviors and health

outcomes (1), The USDA and Department of Health and Human
Services initiated the Pregnancy and Birth to 24 Months Project
‘o examine topics of pablic health importance for women who are
pregnant and infants and toddlers from birth to 24 mo of age (1,
2). As part of the project, USDA’s Nutrition Evidence Systematic
Review (NESR) team, formerty known as the Nutrition Evidence
Library (MEL), conducted systematic reviews (SEs) on select
topics of public health imporiance for these specific populations
(1-3).

The topic that this anticle addresses is the relaticnship between
repeated exposure to food and food acceptance in infants and
taddlers from birth to 24 mo of age, atime when many new foods
are being introduced to the diet (1, 2). The evidence reviewed
herein follows from extensive research on older children (4).
adults (5, &), and animal models (7) that showed that repeated
exposure to new foods can promote acceptance and increased
intake of the exposed foods. Further, becanse research in older
children and adults revealed that new foods and flavers tend to

Published in & supplement 1o The American fournal of Clinical Nutrition.
This artick is one i @ series of sysiematic rviews compleied with support
Froam the USDAs Muirition Evidence Sysiematic Beview ieam as part of the

and Birth (o 24 Maonths Froject. The supplement is spanscesd by
the USDA Food and Nuirition Service. The Supplement Coordinator For the
supplement publication was Josnne M Spahn. USDA Center for Nutsitinn
Falicy and Promotion, Alexandria, YA, Supplement Coordinator disclosare:
Mo conflics of inierest or financial Ges 1o disclose. The Gueest Edibor for
thiz suppl=ment was Fieler 1 Sauer, Guest Editor disclosure: Mo confficts of
intepest o disclos.

KOC & with the Food and Dineg Adminisiration, Cenier for Food Safety
and Applied Nutrition at the time of publication. Washington, D.C.

Fublication costs for this szpplement were defrayed in part by the payment
af page chares. The opinians cxpressed in this publication are these of the
amthors end are not sttributable 1o the sponsors or the publisher, Editor, or
Editoriel Board of The American fourvnal of Clinicn Nuatrifios.

Address correspondence to MECS (z-mail: mauren k spill@usda. gow).

Abbreviations ussd: NEL, Nutrition Evidence Library; NESR Nulli.nn
Exidence ic: Review: SR, Sy ic meview:; TEC,

Collebomative.

Firg published online March 28, 300%; doi hitpsciidoi ocg/10.10930

sjeninqy 308,

9788 Am J Clin Nutr 2019: 104 Suppl 97859895, Printed in USA. © 2019 American Socisty for Nutrition. All rights reserved.
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Lived Experiences of Households
with Food Insecurity

Basic anxiety or
worry about food. Decrease in Food shortage Food intake of

Preoccupation with Nutritional Quality, experienced and children decreases
access to enough Variety, and/or adults decrease

food. Desirability of diet intake

Nord, J Hunger Env Nut, 2013; Fram et. al, J Nutrition, 2011; Alaimo, Top Cli Nut, 2005, Essel et. al, Springer 2018



Food spending and share of income spent on food across

U.S. households, 2021

Average annual Percent of income

food spending, dollars spent on food

16,000 - - 40

14,000 - ISpendin'g (left .:axis) 35
Share (right axis)

12,000 - - 30
10,000 - - 25
8,000 - - 20
6,000 - - 15
4,000 - - 10
2,000 - 5

0 0

Middle Fourth

Income quintile

Second

Source: USDA, Economic Research Service using U.S. Department of Labor, Bureau of
Labor Statistics, 2021 Consumer Expenditure Survey data.




Satter’s
Hierarchy of
Food Needs

Good tasting food

.-'.._-2:‘
I M :Z-.?' "'f‘. 23 Adapted from Ellyn Satter’s Hierarchy of food Needs pyramid. Satter, INEB, 2007
Ry 1 5
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Nutrition Insecurity Complements Food Insecurity

L_JSDA Food and Nutrition Service

e
—

WHAT IS NUTRITION SECURITY?

JEFARTMENT OF AGRICULTURE

USDA ACTIONS ON NUTRITION SECURITY

HOW DDES NUTRITION SECURITY
INTERSECT WITH HEALTH EQUITY?

Consistent and equitable access to healthy, safe,
and affordable foods that promote optimal health

and well-being.

Structural racism increases food insecurity

and the risk of diet-related chronic diseases
for historically underserved populations.
Efforts to improve nutrition security also

proamote health equity.

WHY DOES NUTRITION SECURITY MATTER?

Poor nutrition is a leading cause of
llness in the United States.

EE

FamsEEEsamEEEEE e

600,000

Americans die each year
due to diet-related diseases

Obesity

00

Diabetes  Heart Disease

Digt-related chronic diseases
disproportionately impact historically
underserved populations and hit
hardest in eommunities with high
foad imsecurity.

_3 X—

Black households experience food
insecurity at more than triple the rate of
white households.

Beyond health, this has negative
impacts on other things.

—85% —

of health care spending is related
to diet-related chronic disease

0006

Military Healthcare  Productivity
Readiness Costs




Differential Facial Responses to Four Basic
Tastes in Newborns

Diana Rosenstein
Unwerstty of Pennsylvania

Harriet Oster
Adelpht Unwversity

Rosenstein, D., Oster, H., Child Dev, 1988

o0,
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Parents
may give
what child
wants in
order to...

Enjoy seeing child Happy

Habit/Food Jags

Conflict Avoidance and Reduce Stress

Save time at home

Reduce Waste



ommercial Foods for
Infants & Toddlers

Study explored >500 vegetable containing
products sold in stores for infants and toddlers

52 (9%) out of 548 products were single-
vegetable products

Veggie flavors were covered by other flavors
especially fruit flavor allowing foods to be
sweeter

None contained Dark Green Veggies

()

Variety and content of commercial infant and toddler vegetable
products manufactured and sold in the United States

Kameron J Moding,' Mackengie J Ferrante,” Laura L. Bellows,” Alvssa J Bakke,” John E Hayes,? and Susan L Johnson'

1 Depariment of Pedisirics/Section of Nuirition, University of Colorade Anschulz Medical Campus, Aurore, OO 2 Depariment of Food Science nd Human
Muirition, Colomdo Siste University, Forl Collins, OO and 1]}:pﬂﬂ.rncnln“iand Science, The Pennsylvania Staie University, University Park, PA

ABSTRACT

Background: Exposure to vegetsble Aavors during infancy and tod-
dlerhood is hypothesized to enhance vegetable scceptance when chil-
dren transition to table foods.

Objective: We sought 1o examine the vepetable types, ingredients.
and mutrient comtents of vegetable-containing infant and toddler
foods (ITF:) manufactured and sold in the United States.

Design: A database of ITFs that contain vegetables (n = 548)
was compiled from websites of companies basad in the United
Seates (n = 24). Product information was recorded, including in-
tended age or stage, ingredient lists, and selecled nutrients from
the Motrition Facts label. Ingredient liste were wsed to calego-
rize vegelables using the USDA vegetable categores: dark green
(e.g., spinach), red and omange (e.g., camols), starchy fe.g., green
peas, corm), beans and peas (eg.. black beans), and other fe.g..
green beans, bests). Farthermore, products were calegorized as
single-vegetable, mult-vegetable, vegetible and fruit, vegetable
and meat, or vegetable and other combinations {e.g., groins and
and or dairy). Muotrients were examined, including energy (kilo-
calories), carbohydrates, fiber, and total sagars [per serving, per
100 g. per reference amount customarily consumed (RACC), and per-
centage of kilocalories from smgars).

Resulis: Of the 548 vegetable products, only 52 single-vegetable
products (9.5%) were identified. none of which contained dark preen
vegetables or beans and peas. Red and orange vegetables most often
appeared as the first ingredient (23.7% ) compared to other vegetable
types, such as dark green vegetsbles, which were rarely fsted first
(1.1%:). Fruits were listed as the first ingredient more commonly than
all vegetables (37.8%). One-way ANOWA revealad that vegetable
and fruit products contained more sugars on average than did veg-
etable products with other ingredients, such as dairy andfor grains
(all P values - 0.001).

Conclusions: Carrent available products do not provide caregivers
with a sufficient variety of single-vegetable products or products con-
taining dark preen vegetables w facilitate children's subsaquent ac-
ceptance of thess vegetables. Guidance should include making care-
givers gware of the limitations of commercial ITFs manufactured and
sold in the US market.  Am J Clin Nurr 2018:107-576-583.

Keywords: wvepetables, infants, fruits, distary intake. food prefier-
ence

INTRODUCTION

Infant and toddler vegetable consumption in the United States
is much lower than recommended, and 30" of infanis and tod-
dlers do not consume any vegetable within a given day (1). Dark
green vegetables are consumed at remarkably low amounts, and
are the least consumed vegetable type by all infants and teddlers
(1) This intake pattern is unsurprising when children’s innate
taste preferences are considersd: positive responses for sweetness
and negative responses to bitterness are innate, although aversion
to bitterness, common in dark green vegetables, can be overcome
by learning (2, 3). Early experience with flavor during infancy
and toddlerhood may influence food preferences in childhood,
and exposwre o mutrient-dense foods, such as vegetables, helps
facilitate later acceptance of these foods (4—6).

Recommendations from the American Academy of Pediatrics
(AAF) and the Special Supplemental Mutrition Program for
Women, Infants. and Children (WIC) suggest caregivers intro-
duce infants to new foods one at a time, using single-ingredient
foods, to allow caregivers to monitor allergic reactions and

No exiermal funding was received for the study that is the suject of gis
manuscript. All authors receive salery suppont from their eespective insti-
twiions. KIM receives salary support from the USDW's National Instituie
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fram Fonds from the Sensory Evalustion Center st Penn Stste, and & grant
from The Sugar Association. JEH receives salary support fram the USDA's
Huech Project (PENO4563) funds and o grant from The Sogar Associstion.
51 receives salary suppont from research grants from the MIH (Maticnal In-
stitute of Disbetes and Digestive snd Kidney Dizeases— NIDOK), the Health
Resoorces and Services Administrtion (Maisrnal end Child Health Bureay—
MCHR), the USDA"s NIFA AFRI Program, and The Sugar Associstion.

Address  comespondence to KIM (email:  ksmermnmoding &
ucdemveredul.

Abbreviaions used: [TF, infant end inddler food; RACC, refersnce amount
oustomarily consumed per cafing cccasion: WIC, Special Supplemental No-
trition Program for Women, Infants, and Children.
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Our Vision:

FAMILY A District that supports family
LIFESTYLE health and wellness.
PROGRAM

Our Mission:

To connect residents to a

2 American family-centered lifestyle
t’ Heart program that promotes
Association. physical activity, nutrition
@ education, and links residents
Children’'s National. to community resources. We're

here to support lasting health
@all residents. /

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




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).
Mozafarrian, et. al, 2022



Practical Strategies & Take Home Points

* Caregivers in food insecure households often offer a more pressured feeding behavior to
young children, overall poorer diet quality, and have increased anxiety over wasting
foods.

* Eating behaviors in childhood track into adulthood

* Recognize the challenges around building expanding taste preferences in households
experiencing food insecurity

e Support caregivers by connecting to resources that allow them to reduce the anxiety of
waste while giving them the opportunity to explore a variety of options.

* Consider walking up the pyramid/ladder with families. Building trust, addressing
immediate needs and optimizing nutrition security

* Overall be sensitive to the challenges around early childhood feeding and recognize the
role the whole family can play.
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A Revigw of Evidence 1o Support Wiy STourg Eolers Mesd Veggies ‘Eorly ond Cfsen”

Yes, kids can learn

to love veggie

S

PHA's “Veggies Early &
Often Campaign”

Clinical Handouts designed to
support clinicians counsel on
nutrition with patient’s in the
first 1,000 days

Disseminated Janvary 2023
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