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Learning Objectives/Program Overview

* This workshop will review nutrition prescriptions for diabetes and how they
can be promoted within healthcare settings through 3 different food is
medicine models. Specifically, we will:

v Define nutrition insecurity and describe implications for glycemic control.
v Define “Food is Medicine” in the healthcare-community context.

v Describe opportunities for “food is medicine” in diabetes care, including 4
example nutrition prescriptions that reinforce healthier eating patterns for
glycemic control.

v Name 3 “food is medicine” implementation frameworks (models) that can
be used in healthcare settings, including medically-tailored meals,
medically-tailored groceries, and produce prescriptions
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Types of diabetes

TYPE1 1 TYPE 2

HEALTHY DIABETES | DIABETES

Gestational

Diabetes

» Affects 2-10% of
all pregnant
women in the US

Pancreas

Stomach

* ~50% of women
with gestational
diabetes go on to
develop type 2
diabetes

Insulin { ‘ Insulin

i Resistance
1

Insulin

Muscle is Able : Muscle isunable to Muscle is unable to

use Glucose dueto § ',?‘ H use Glucose dueto |
no Insulin 4 i Insulin Resistance

touse Glucose due
to Insulin

<5% cases ~90-95% cases

https://www.hhs.nd.gov/public-health-information/diseases-conditions-and-immunization/north-dakota-diabetes-prevention-2-1




How long does it take to develop Type 2 diabetes
and how is it diagnhosed?

. THE ROAD TYPE 2 DIABETES
Metabolic | | pre-T2 Type 2 Onset | | Type 2 Progression > 10 yrs

FASTING BLOOD GLUCOSE
AICTEST SUGAR TEST TOLERANCE TEST

. 6.5% 126
Blood Glucose (after eating) DIABERES or above e

Insulin Resistance
Blood Glucose (fasting)

200

mg/dL
or above

" PREDIABETES 5.7 - 100-125 140-199
PREDIABETES Gﬁ% mgIdL mgIdL

140

mg/dL
or below

Below mgglgdL
5.7% or below

Insulin Production
Incretin

Figure 1. Natural history of IR and diabetes progression from Warshaw,® adapted from multiple sources.?4

Source: American Diabetes Association
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How many adults in the US have diabetes or

prediabetes?

~ 1in 2 US adults
have diabetes or prediabetes

Prevalence of prediabetes and diabetes in adults, 2011-2014

60%
- Prediabetes - Diabetes

50%

40%

30%

20%

10%

Black, Asian, Hispanic White,
non-Hispanic non-Hispanic non-Hispanic
Race/ethnicity

Note: Based on data from the National Health and Nutrition Examination Survey.
Source: Centers for Disease Control and Prevention

Frontline Medical News
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OB NUTRITION.SECURITY DEFINED

Consistent and equitable access to healthy, safe, and affordable foods that promote o
optimal health and well-being.

Nutrition security builds on food security by focusing on how the quality of our dlets
can help reduce diet-related diseases.

It also emphasizes equ%and tackling long-standing health disparities. » f

- https //www usda gov/nutrltlon securlty y
T .



Meet Betty

» Betty is a widow with
history of diabetes
with recent stroke _‘
that limits use of ; '
dominant hand -

* Recently awarded H
guardianship of 5
grandchildren
(ranging ages 3-12)

-+ POC Hgb A1cis
9.5% in office today

* Reports limiting
insulin or oral meds
to 72 dose
(medication
scrimping) due to

lack of resources

o




How common is food insecurity among those

with diabetes?

Food Insecurity Prevalence

e Diabetes, overall (12%) [Other studies have found closer to 20%

* Among those with HbA1c >9.0% (22%
e aOR=1.53(1.07-2.19

* Among those with LDL >100 mg/dL (15.4%
« aOR= 1.86 (1.01-3.44)

* Food insecurity more common among adults with diabetes who were:

* 20-40 years
* Non-Hispanic Black and Hispanic
* Lacked insurance or publicly-insured

“Food insecurity indicates a group at
high risk for poor disease contro

Seth A. Berkowitz, Travis P. Baggett, Deborah J. Wexler, Karen W. Huskey, Christina C. Wee; Food Insecurity and Metabolic Control Among U.S. Adults With Diabetes. Diabetes Care 1

October 2013; 36 (10): 3093-3099. https://doi.org/10.2337/dc13-0570
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Epidemiology/Health Services Research

ity and Metabolic Control

Among U.S. Adults With Diabetes

Sern A. Berkowirz, Mp'
Travis P. BAGGETT, MD, MPH!
DEORAH J. WEXLER, MD, MSC

123
24

Karen W. Huskey, mpr®
Crmistina C. WEE, MD, MPii”

OBJECTIVE—We sought to determine whether food insecurity is associated with worse
gh

cholesterol, and blood pressur

interest were proportion of pa
mg/dL, and s
used multi

able logistc reg

RESULTS —Among the 2,55’
with food insecurity (

(odds ratio [OR] 1.53 (95% CI 1.07—

s with HbA,

ntrol in adults with diabetes.

ants of the 19992008 National Health and Nutrition Examination Survey

pe 1 ortype 2) by sell-report or diabet

sured by the Adult Food Security Survey Module. The outcomes of

e >9.0% (75 mmol/mol), LDL cholesterol >100

olic blood pressure >140 mmHg or diastolic blood pressure >90 mmHg. We
ssion for analysis.

nedication use were included.

adults with diabetes in our sample, a higher proportion of those
7.0 vs. 13.3%, P < 0.001) had an HbA; >9.0% (75 mmol/mol). After
sex, educational attainment, household income, insurance status and type.
us, BMI, duration of diabetes, diabetes medication use and type, and presence of a
of care, food insecurity remained significantly associated with poor glycemic control
19]). Food insecurity was also associated with poor LDL

control before (68.8 vs. 49.8, P = 0.002) and after (1.86 [1.01-3.44]) adjustment. Food insecu-
rity was not associated with blood pressure control

CONCLUSIONS —Food insecurity is
adults with diabetes.
needed to successfully

ag

iabetes is a common condition in
D the adult population (1). Failure to
achieve recommended levels of car-
diometabolic parameters such as HbAs,
LDL cholesterol, and blood pressure is as-
sociated with significant morbidity and
mortality (1). Socioeconomically disad-
vantaged patients have incre
diabetes-related morbidity (2) and mor-
wlity (3), prompting a search for specific
actionable factors that drive these dispar-
ities in diabetes outcomes.
One potentially modifiable risk factor
for adverse diabetes outcomes among
socially disadvant

ed risk of

tions is

ged popula

ral Medicine Division, Depart
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Diabetes Care 36:3093-3099, 2013

food insccurity, which is defined as “lim-
ited or uncertain availability of nutrition-
ally adequate and safe foods or limited or
uncertain ability to acquire acceptable
foods in socially acceptable ways” (4).
Thus, food insecurity represents a state
of uncertainty as to whether enough
food will be available for the household
It may include changes in eating habits,
such as substituting high-calorie, lower-
cost food for healthier but more expensive
choices (5), or forgoing meals altogether
due to lack of resources. In 2011, ~18
million American households were
food insecure (6). Although related to

ent of Medicine, Massachusetts General Hospital, Boston
Harvard Medical

School, Boston, Massachusetts; the

oston, Massachusetts; and the

e and Primary Care, Department of Medicine, Beth Israel Deaconess Medical
chool, Boston, Massachusetts.
@partners.org

n. Readers may use this article as long as the work is properly

altered. See httpi/creativecommons. org/

household income, food insecurity exists
in households with incomes far above the
federal poverty line, whereas many in
poverty remain food secure (6)

Previous work has demonstrated an
sociation between food insecurity and
the prevalence of diabetes (7). Prior stud
ies in safety-net clinics (8,9) have sug-
gested that food insecurity may be
associated with worse glycemic control
but did not address control of lipids or

hypertension. Furthermore, because of
the setting of these studies, the gen
ability of their results to adults outside of
the safety net is unclear. A population-

based study of all adults with diabetes
could address these issues; such a study
has not been conducted. To address these

gaps in evidence, we examined the associ-
ation between food insecurity and mea-
sures of cardiometabolic control in a
national sample of adults with diabetes.

RESEARCH DESIGN AND
METHODS

Data source and study sample
We analyzed pooled cross-sectional data
from the National Health and Nutrition
Examination Survey (NHANES) cycles.
NHANES is a series of large, cross
sectional surveys conducted by the Na
tional Center for Health Statistics (NCHS)
for the Centers for Disease Control and
Prevention (CDC) in community-dwelling,
esigned to generate esti-
Since

cycles.” NHANES inter-
ister a questionnaire in
randomly selected participant homes, in
English or Spanish or with an interpreter
(10). Participants then travel to a mobile
examination center (MEC), where phy
cal examinations and nonfasting blood
work are performed (10). A smaller, ran-
dom subsample submits fasting blood
work (10). Full details of NHANES meth-
ods have been previously described (11).

Our study includes all adult
NHANES participants (=20 years of
age) with diabetes (type 1 or type 2)
from 1999 through 2008, the most recent
study year with available food security
data. Because of the relatively small num-
ber of patients who receive fasting blood

care diabetesjournals.org

DIABETES CARE, VOLUME 36, OcToeR 2013 3093
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Increased health care . .
expenditures, leading Constrained Dietary Options
to further competing Increased proportion of total caloric intake from

demands fats and refined carbohydrates

oy

-
T Obesity
Hypertension
Diabetes
..

Decreased dietary variety and intake of fruits and

vegetables

Increased salt load in highly processed foods

(] o
. Food insecurity
Weight gain
Poor control of risk
factors Compensatory Compensatory
g Strategies during Strategies during
I can be both a
Avoidance of food Skipped meals
waste Reduced caloric
/ Systematic overcon- intake
L Stress sumption
J cause and a
-y
. - P, -
TEE g e consequence of
Capacity Demands L hyperglycemia ) \\ . hypoglycemia }
Reduced ability to Medication reduction T
afford appropriate or nonadherence
diet to regimens i r
Depression, poor Postponement of - Stress Y
sleep quality, and needed health care / _ )
fatigue, resulting i
in decreased
physical activity

The Cycle of Food Insecurity and Chronic Disease.

Seligman, H. K., & Schillinger, D. (2010). Hunger and Socioeconomic Disparities in Chronic Disease. New England Journal of Medicine, 363(1), 6-9. doi:doi:10.1056/NEJMp 1000072



Stress, anxiety,
and
depression

Physical
activity
limitations

)

Food

deprivation Sleep
and :
compensatory disturbances
eating

Chronic
inflammation
and insulin
resistance

Lack of access
to healthy,
affordable

foods



https://frac.org/wp-content/uploads/frac_brief_understanding_the_connections.pdf

Cumulative Incidence of Type 2 Diabetes

0.20
“Canadians in food insecure
households had more than 015
2 times the risk of
developing type 2 diabetes
compared to those in food g i1
secure households.” £
“‘Additional adjustment for 0.05
BMI attenuated the
association between food
insecurity and type 2 000
d | a be teS .” 0 1000 2000 3000 4000
Time Since Interview Date (days)

Food Insecure Food Secure =

Cumulative incidence of type 2 diabetes by food security status, household population
aged 18 or older, Ontario (n = 4,739), CCHS 2004 (Cycle 2.2).
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Tait CA, L’Abbé MR, Smith PM, Rosella LC (2018) The association between food insecurity and incident type 2 diabetes in Canada: A population-based cohort study. PLoS ONE 13(5): e0195962.
https://doi.org/10.1371/journal.pone.0195962
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Food Insecurity Can Cause
Hypoglycemia in 2 Possible Ways:

: 1. Skipped meals or not eating
ion and food scrimping "\ for a full day

onic stress (direct and | 2. Inadequate carbohydrate
intake relative to medication
- dose, sulfonylureas or
~ insuli | |

1 low-income patients with diabetes. Public hea ,19(6), 1103-1111,

es: results from the Boston Puerto tudy. Diabetes Care, 2014. 37(9): p. 2587-92.
ty, food “de glycemic contro ts with diabetes: a longitudinal analysis. Diabetes care, 41(6), 1188-1195.
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DEFINING
FOOD IS MEDICINE
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napshot:
cientific and Public Interest in Food is Medicine
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Food Is Medicine  Food is Medicine interventions
— a spectrum of programs and

services that respond to the

Food as med|0|ne, is the prlorltlze_\tlon of diet critical link between nutrition and
and nutrition (what we eat) as an important health

part of treating and preventing some chronic
diseases.” *Two components:
—American College of Lifestyle Medicine « Provision of food that supports

health, such as medically tailored
meals or groceries, or food
assistance, such as vouchers for
produce

» A nexus to the healthcare system

Downer, S., Clippinger, E. and Kummer, C. Food is medicine research action plan. 2022, Food & Society at the Aspen Institute.
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What diet is best for health?

 Dietary patterns, not specific individual foods, as better predictor of health

» Medically-tailored diets often have more similarities than differences across
disease states

» Chronic inflammation is a primary pathway linking Western dietary patterns
to elevated chronic disease risk and management

» Several dietary patterns can help to reduce chronic inflammation
* Mediterranean diet, “New American Plate” diet, whole food, plant-based
diets, DASH diet are a few examples

* For most patients, this requires an “eat more” and an “eat less” combined
approach to behavior change

IOLCause

FOO D%M //




(INTACT)

GRAINS
Oats, barley,
and other 100%
whole grain
foods

Dark green,
yellow,
orange, red,
purple, blue
vegetables
and fruits (1/2
your plate)

WATER,
BLACK
COFFEE,

TEA
With no

added
sugars

LEAN HEALTHY
PROTEINS FATS
Beans, lentils, Cold pressed
fish, lean plant oils,
poultry, eggs, avocado,
nuts, seeds olives, nuts




.

SUGAR
SWEETENED
BEVERAGES

LESS Sodas, sweet

feq, sports
and energy
drinks, fruit
drinks

FRIED
POTATOES
AND
OTHER
DEEP-
FRIED
FOODS

PROCESSED
FOODS

Chips, chocolate,
candy, ice-cream,
sweetened cereals,

packaged soups,

efc.

HIGH-FAT
ANIMAL
PROTEINS &
PROCESSED
MEATS

Bacon,
sausage, lunch
mearts, efc.




Until the evidence surrounding comparative benefits of
different eating patterns in specific individuals
strengthens, health care providers should focus on the
key factors that are common among the patterns:

1) emphasize non-starchy vegetables, 2) minimize
added sugars and refined grains, and 3) choose
whole foods over highly processed foods to the
extent possible.

Alison B. Evert, Michelle Dennison, Christopher D. Gardner, et al. Nutrition Therapy for Adults With Diabetes or
Prediabetes: A Consensus Report. Diabetes Care 1 May 2019; 42 (5): 731-754. https://doi.org/10.2337/dcCi19-0014 |
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Nutrition Prescription

TYPE AMOUNT FREQUENCY

Specify the food Specify serving size using visual Specify how many times per day

(not the nutrient) estimations when possible or per week



Nutrition Rx

o The American College of Lifestyle
Medicine recommends TAF format for
nutrition prescriptions when delivered as
part of routine medical care visit by a
healthcare provider

o Can be positive (eat more) or negative
(eat less)

o Designed to be concrete, easy to
understand dietary changes with
potential to be highly-therapeutic.

o These prescriptions are different from
nutrition prescription written by an RD,
which is the product of a comprehensive
nutrition assessment as part of a medical
nutrition therapy visit and is directly tied
to a specific nutrition diagnosis.




Nutrition Rx:

Nuts & Seeds

TYPE AMOUNT FREQUENCY

Almonds, walnuts, pecans, 1-2 O7. 5-7 times a week
e e Cashews, orsunflower, ground flax,

: (1-2 small handfuls)
or pumpkin seeds



Mals ¢ Seeds

©)

Key Intake
Gaps

Only 60.9% men and 53.8% women
meet (230 g/d) guidelines for nuts,
peanuts, and seeds (NHANES 2005-

2018)

Because they are micronutrient rich,
nuts can help to fill multiple nutrient
gaps, such as magnesium and fiber

Table 1. Magnesium intake among United States (US) adults (>19 years) in NHANES 2001-2014.

Age (Years)
20-302
31-852
20-30b
31-85b

RDAs for Magnesium (mg/Day)

400.00
420.00
310.00
320.00

a Male; P Female.

Magnesium Intake (mg/Day)

301.00 (215.00, 414.00)
299.00 (217.00, 400.00)
226.00 (164.00, 306.50)
234.00 (173.00, 314.00)

‘p
<0.0001
<0.0001
<0.0001
<0.0001

SMALL BABY FOOD JAR

SHOT GLASS

3"x 3" STICKY NOTE
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Effect of Tree Nuts on Glycemic Control in Diabetes: A
Systematic Review and Meta-Analysis of Randomized
Controlled Dietary Trials

Effie Viguiliouk'2, Cyril W. C. Kendall*%*, Sonia Blanco Mejia"?, Adrian I. Cozma'?, Vanessa Ha'?,
Arash Mirrahimi>®, Viranda H. Jayalath®, Livia S. A. Augustin'?, Laura Chiavaroli'?,

Lawrence A. Leiter">**, Russell J. de Souza'>’, David J. A. Jenkins">*%, John L. Sieven

1 Toronto 30 Knowledge Synthesis and Clincal Trals Unit, Cinical Nutriton and Risk Factor Modifcation Center, St. Michael’ Hospital, Toronto, Ontario, C

2Department of Nutitional Sciences, Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada, 3 Department of Pathology and Molecular Medicine, Faculty of
Health Sciences, McMaster University, Hamilton, Ontario, Canada, 4 Division of Endocrinology and Metabolism, St. Michaef’s Hospital, Toronto, Ontario, Canada, 5Li Ka

Shing Knowledge Institute, St. Michael's Hospital, Toronto, Ontario, Canada, 6 College of Pharmacy and Nutrition, University of Saskatchewan, Saskatoon, Saskatchewan,

Guelph, Guelph, Ontario, Canada

on glycemic control for patients

Background: Tree nut consumption has been associated with reduced diabetes risk, however, results from randomized
trials on glycemic control have been inconsistent.

. .
Objective: To provide better evidence for diabetes guidelines development, we conducted a systematic review and meta-

w | I a e e S analysis of randomized controlled trials to assess the effects of tree nuts on markers of glycemic control in individuals with
diabetes.

Data Sources: MEDLINE, EMBASE, CINAHL, and Cochrane databases through 6 April 2014.

. .
_ Study Selection: Randomized controlled trials =3 weeks conducted in individuals with diabetes that compare the effect of

O = = diets emphasizing tree nuts to isocaloric diets without tree nuts on HbATc, fasting glucose, fasting insulin, and HOMA-IR.
Data Extraction and Synthesis: Two independent reviewer's extracted relevant data and assessed study quality and risk of

bias. Data were pooled by the generic inverse variance method and expressed as mean differences (MD) with 95% Cl's.
Heterogeneity was assessed (Cochran Q-statistic) and quantified ().

. .
\X/ | t | | | l | e d | a I I d O S e Of 6 / d st i =) ) B o s 2 W e 650 0 )
HbATc (MD=—0.07% [95% 0.10, .03%]; 003) and fasting glucose (MD=—0.15 mmol/L [95% 0.27,

008 sl 000 e i e e No i ihcanfreatmentGiTectsWeralobserved ot Fang e anjortd
OMA-IR, however the direction of effect favoured tree nuts.

overam ed | an d ur at| on Of - 8 Limatons ojrty of s ver f o drsion o por .

Conclusions: Pooled analyses show that tree nuts improve glycemic control in individuals with type 2 diabetes, supporting
their inclusion in a healthy diet. Owing to the uncertainties in our analyses there is a need for longer, higher quality trials
with a focus on using nuts to displace high-glycemic index carbohydrates.

\X/ e e k S Trial Registration: ClinicalTrials.gov NCT01630980

gl . Kendall CWE, Blanco efia S Gz AL Ha Vet 3L (201 Cfctof Trae Wi o Glycanic Control n Dlabets A Systamatc Ravien and
Meta-Analyss of Randomized Controlled Dietary Trial. PLoS ONE 9(7: €103376. doi-10.1371oural pone 010337

) verall sianificant lowering o T L

Copy al. This s an open-access article distributed u
etiaed use. dittbuion. nd reptoducion i any mediim prvided he el suthr and ourcs e reded.

his work was supported by the International Tree Nut Council Nutrition Research & Education Foundati

o Isttesof Hesth Research (aing refeence number, 126620 houo the anada-wid Horman uttion T i
— o provided the infrastructure for the conduct of this project. VH and AC were funded by Province of Ontaro io Graduate Scholarships. AC o funde
glUCOSG by 2./ N Ig/dL

Chair Endowment. None of the sponsors had a ole in any aspect of the present study, including design and conduct of the study; ecion mansgamens.
analysis, and interpretation of the data; and preparation, review, approval of the manuscript or decision to publish.

Viguiliouk, E., Kendall, C. W., Blanco Mejia, S., Cozma, A. |., Ha, V., Mirrahimi, A., Jayalath, V. H., Augustin, L. S., Chiavaroli, L., Leiter, L. A., de Souza, R. J., Jenkins, D. J., & Sievenpiper, J. L. (2014). Effect of
tree nuts on glycemic control in diabetes: a systematic review and meta-analysis of randomized controlled dietary trials. PloS one, 9(7), e103376. https://doi.org/10.1371/journal.pone.0103376.
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o Median dose of 56 g/d) over median
duration of 4 weeks (3 to 26 weeks)
o When standardized to 1 serving per day,

overall significant lowering of:
o Total cholesterol by -4.7 mg/dL (95% ClI. -5.3,
-4.0 mg/dL)
o LDL cholesterol by -4.8 mg/dL (95% Cl. -5.5,
-4.2 mg/dL),
o ApoB by -3.7 mg/dL (95% Cl: -5.2, -2.3
mg/dL)
o Triglycerides by -2.2 mg/dL (95% CI: -3.8, -0.5
mg/dL)
o Stronger effect in ApoB reduction for those
with diabetes by -11.5 mg/dL (95% Cl. -16.2,

-6.8 mg/dL)

Del Gobbo LC, Falk MC, Feldman R, Lewis K, Mozaffarian D. Effects of tree nuts on blood lipids, apolipoproteins, and blood pressure: systematic review, meta-analysis, and dose-response of 61 controlled
intervention trials. Am J Clin Nutr. 2015 Dec;102(6):1347-56. doi: 10.3945/ajcn.115.110965. Epub 2015 Nov 11. PMID: 26561616; PMCID: PMC4658458

WMD (95% CI) %Weight Ref




o Although evidence is inconsistent for
. . TaBLE 2: Effect of the almond and sunflower kernel diets on lipid and lipoprotein concentrations, blood pressure, and a-tocopherol.
p reve n t I O n Of d I a b ete S’ t re e n u ts a n d - : : Baseline mean (SD) Final mean (SD) Difference (95% CI) P value

. S “Total cholesterol (mmol/L) Almond 5.88 (0.66) 5.55 (0.65) ~0.14 (<0.29, 0.01) 0.073
Seeds may be pa rtlcu Ia rly hel pfu I for % "o A\ N e Sunflower kernel 6.11 (0.68) 5.56 (0.59)
= \ HDL cholesterol (mmol/L) Almond 127 (0.32) 1.26 (0.31) ~0.04 (~0.085, ~0.001) 0.045
. . . . . : Sunflower kernel 1.32(0.33) 1.25(0.31)
| owerin g CV D IS k IN p d t e ntS WI t h » O HDLAC ratio Almond 490 (1.22) 4,68 (1.26) 0.01 (~0.25,0.26) 0.943
Sunflower kernel 4.93 (1.41) 4.72 (1.22)
g . Almond 3.61 (0.64) 3.34 (0.64) ~0.05 (=0.19, 0.09) 0.607
d I a b et e S F o LDL cholesterol (mmoL./L) Sunflower kernel 3.77 (0.64) 3.42(0.61)
X/ - - Almond 2.10 (0.58) 2.08 (0.69) —0.23 (0.36, -0.09) 0.001
& Triglyceride (mmoL/L)
d > Sunflower kernel 2.22(0.71) 1.95 (0.60)
O S u nfl ower se ed S (3 o g/d ) m ay be [ Apo Al (g/L) Almond 1.41 (0.16) 1.37(0.17) —0.04 (<007, —0.02) 0.001
o ! i H Sunflower 1.45 (0.17) 1.35(0.16)
more effective than almonds at v — Amona 104016 oo COBSEO0ST00  Eowi
g Sunflower 1.09 (0.17) 0.98 (0.14)
H : g o Almond 50.67 (35-69) 47.39 (27-65) 0.96 (0.89,1.03)* 0.268
reducing CVD risk markers at 3 : Oridised LDL (U1 e A
k . | Systolic BP (mmHg) Almond 147.36 (18.31) 141.75 (22.48) ~2.36 (~11.99, 7.25) 0.630
Sunflower kernel 145.16 (21.05) 137.82 (20.61)
WEEeKS In p O St meno p ausal women Diastolic BP (mmHg) Almond 88.55 (9.67) 84.50 (9.97) 0.59 (~2.60, 3.77) 0.719
. . Sunflower kernel 85.93(9.35) 83.00 (9.45)
Wit h d 1a b etes - Tocopherol (umoL/L)" Almond 3221(175-944) 3333 (207-915) 0.94 (0.89, 0.99) 0.013

Sunflower 34.87 (19.2-88.4) 33.35 (19.7-63.7)

Values are adjusted for baseline and order, Tresults are presented as geometric mean and range, Fresults are presented as ratio of the geometric means, and P
values are for the difference between AD and SKD.

Richmond K, Williams S, Mann J, Brown R, Chisholm A. Markers of cardiovascular risk in postmenopausal women with type 2 diabetes are improved by the daily consumption of almonds or sunflower
kernels: a feeding study. ISRN Nutr. 2013;2013:626414.
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Weight Gain?

o No adverse effect of nuts on body weight
based on data from 86 RCTs including
5873 adults

o In one example randomized cross-over
trial - Experimental addition of 320
calorie daily almond supplement (~2 oz)
for 6 months with no dietary advice

o Did not cause significant weight gain in
the whole sample, with weight loss
observed in those who were moderately
overweight and above at baseline




Nutrition Rx:

Pulses

ed Peas “hickpeas

Mixed Pri-

TYPE AMOUNT FREQUENCY

Lentils, split peas, Y2 cup at a meal Up to 2 meals per day.
dry beans, or chickpeas.



OU Culinary Medicine

[
L
TR PUL S E S 9
/ \ .
Non-oilseed legumes Oilseed legumes
Lower fat, higher fiber Higher fat. lower [iber
> @ Dried, edible seed legume family (non-
Peanut  Soybean . . )
oilseed varieties)
. .
Undried legumes Pulses Chick SAEE
\ / Dried, mature seeds ° BIaCk—eyed peas
Snapbean  Snap pea y Dry beans
J mosl cormmon ° Spl It p e a S
0o i * Lentils
chidioes Cowpen Deviions D:Pea Len:il A basic part of the human diet since the advent of
e . Commony et ks, e gl e ks agriculture and development of civilization in the
of grain legumes that are then cooked before being consumed. ) o ' ) Mlddle East’ ASla, the AmerlcaS, and Europe

Didinger C, Thompson HJ. Defining Nutritional and Functional Niches of Legumes: A Call for Clarity to
Distinguish a Future Role for Pulses in the Dietary Guidelines for Americans. Nutrients 2021;13.




Average Intakes of Subgroups
e nta (e Compared to Recommended Intake Ranges:
Ages 31 Through 59

() Recommended Intake Ranges @ Average Intakes

G aps

9
8
o 2020-2025 US Dietary Guidelines . 7
recommend 1-3 cups per week based g 6
on calorie level g | ° .
o Average per capita intake of dry beans s , 0 b
is only 9.3 g/day (~2 Thsp cooked) 2 @
o Because they are nutrient dense, 1
increasing intake to JUSt 4 TbSp (1/4 ’ M F M F M F M F M F M F
cup) cooked pulses/day can help to Vegetables Green Orange  Peas, o O
fill multiple nutrient gaps, especially e ey op cepesk
fiber, folate, potassium and
magnesium

Mitchell DC, Marinangeli CPF, Pigat S, et al. Pulse Intake Improves Nutrient Density among US Adult Consumers. Nutrients. 2021;13(8):2668. Published 2021 Jul 31.
doi:10.3390/nu13082668
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« Meta-analysis of 65 RCTs (n=905 Type 2
Diabetes and n=1197 without Type 2 Diabetes)

« Clinical response to pulses was strongest for
those with Type 2 Diabetes

» Pulses significantly reduced post-prandial
glucose by >45 mg/dL with lentils being most
effective, followed by dried peas, beans, and
chickpeas; bean flours 50% effective

« ~9mg/dL reduction in fasting glucose over a
median of 8 weeks, as well as a mean
reduction of ~0.3% in A1C

Hafiz MS, Campbell MD, O'Mahoney LL, Holmes M, Orfila C, Boesch C. Pulse consumption improves indices of glycemic control in adults with
and without type 2 diabetes: a systematic review and meta-analysis of acute and long-term randomized controlled trials. Eur J Nutr

2022:61:809-24
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Abstract

Purpose Findings from randomized controlled trials (RCTs)

inconsistent and conclusive evidence is lacking. The aim of th

sumption on post-prandial and long-term glycemic control in

Methods Databases were searched for RCTs, reporting outcc

ent pulse types on parameters of glycemic control in normogl

random effect model and meta- sion was conducted to a Anderson, 2014 3 Wrole wheatflour 170
. . Augustin, 2016 White bread 100

type, form, dose, and study duration on ES. Boers, 2017 Fiat bread

Results From 3334 RCTs identified, 65 studies were eligib i Sxirudea wneat 60
pulse intake significantly reduced peak post-prandial glu effeuill, Beans Pasta 1
o 4 21- . P=93% i o Jenkins, 1980 Beans; peas; chickpeas;lentils  White bread
95%CI —4.60, —1.21; p<0.001; I"=93%) and without T2D ( Snking. 1962 Contle White bret
porating pulse consumption into long-term eating patterns sig Johnson, 2005 Chickpeas White bread
(ES —0.06; 95%CI —0.12, 0.00; p <0.05; I*=30%). Whereas, Marnangel, 2009 Poas e bread
2

Mehio, 1967 Chickpeas White bread
glucose (ES — 5%CI —0.83, — : p<0.001 78%) Mollard, 2011 Chickpeas, lentis, peas Macaroni
= N e el o Moravek, 2018 Lentis Rice
0.00; p <0.05; I*="78) and homeostatic model assessment of in Nestel, 2004 Chickpeas White bread
Potter, 1981 Beans Brown rice
. L Ramdath, 2017 Lentils White bread
Conclusion Pulse consumption significantly reduced acute po Ramdath, 2018 Lentils Potatoes
L . ne B o 2D and i Tappy, 1986 Beans Potatoes
mic adults and > 2.5 mmol/L in those with T2D, and improve Torsitir, 1080 Beane Potatoce
with and without T2 Traianedes, 1986 Beans Glucose
. . Winham, 2017 Black beans, chickpeas Rice
PROSPERO registry number (CRD42019162322). Wong, 2000 Boans,chickpeas, antls, poas Wit bread
YYoshimoto, 2020 Peas Rice
. R . Zhu, 2010 Beans Rice
Keywords Pulses - Glucose - Diabetes - Postprandial glycemi: Zurbau, 2018 Chickpeas Potatoes

European Journal of Nutrition (2022) 61:809-824

Agustia, 2019 Beans Glucose 110
Akhtar, 2019 Beans Wheat flour 240

Random effects model
Prediction interval
Heterogeneity %, = 0.8567, p < 0.01

817

Author Intervention Control  Intervention (n) Control (n) Mean Difference MD[95%-CI]  Random weight (%)

193 [-2.55; -
031094

030[-1.15;
047 [-0.94; 0.

120267
030[-2.31;
091[-1.84;
200 [-2.52; -
250 [2.92

Favours Intervention  Favours Control

Fig.2 Pooled effect using inverse-variance random effect model (mean difference and 95% CI) of acute trials investigating pulse intake on post-
prandial glucose response among healthy individuals. The effect size was statistically significant for normoglycemic adults

Author Intervention Control Intervention (n) Control (n) Mean Difference MD[95%-Cl]  Random weight (%)

Bomet, 1987 Lentils, beans Glucose
Jenkins, 1980 Lentils  Whole wheat bread
Mani, 1992 Lentils. Semolina
Olmedilla-Alonso, 2013 Beans White bread
Schafer, 2003 Peas Potato
Thompson, 2012 Beans Rice

Random effects model
Predict terval
Heterogeneity: I = 83%, 1* = 4.0336, p < 0.01

= -5.80 [-6.81; -4.79]
348 [
267 [4.4

Favours Intervention ~ Favours Control

Fig.3 Pooled effect using inverse-variance random effect model (mean difference and 95% CI) of acute trials investigating pulse intake on post-
prandial glucose response among T2D individuals. The effect size was statistically significant for adults with T2D



af;ﬁ )

ipids

* 2014 meta-analysis of 26 RCTs
totaling 1037 healthy and unhealthy
|n d|V| du al.S Kidney Beans Split Mixed Peas

« Median dose of 1 serving of beans
per day (130 g) over median duration
of 6 weeks

« Significantly lowered LDL

cholesterol by a mean difference of
6.6 mg/dL relative to control diets

(eq u a I.S a 5 O/O re d u Ct i O n ) . Black Eyed Peas Mun;,; Dahl Mung Beans Organic Quinoa

Red Lentils

Cannellini Beans Mixed Pulses Broad Beans

Ha V, Sievenpiper JL, de Souza RJ, et al. Effect of dietary pulse intake on established therapeutic lipid targets for cardiovascular risk
reduction: a systematic review and meta-analysis of randomized controlled trials. CMAJ 2014;186:E252-62.



(1) il aboul:

Weight Gain?

o The therapeutic blood pressure and long-term
glycemic effects of pulses may be partly due to
their impact on body weight

o No adverse effect of pulses on body weight based
on data from 19 RCTs reporting on 940
participants with an average BMI of 30

o Median daily dose of pulses (0.5-0.75 c/day) over
median of 6 weeks

o 0.34 kg weight loss across all studies (increased to
0.6 kg among higher quality studies)

Kim SJ, de Souza RJ, Choo VL, et al. Effects of dietary pulse consumption on body weight: a systematic review and
meta-analysis of randomized controlled trials. Am J Clin Nutr 2016;103:1213-23.



Professional Guidelines: Pulses

People with diabetes and those at risk for diabetes are
encouraged to consume at least the amount of dietary
fiber recommended for the general public; increasing
fiber intake, preferably through food (vegetables,
pulses [beans, peas, and lentils], fruits, and whole
intact grains) or through dietary supplement, may help
in modestly lowering A1C.

Alison B. Evert, Michelle Dennison, Christopher D. Gardner, et al. Nutrition Therapy for Adults With Diabetes or Prediabetes: A Consensus Report. Diabetes Care 1 May 2019; 42

(5): 731-754. https://doi.org/10.2337/dci19-0014



https://doi.org/10.2337/dci19-0014

[Nulrilion Ry
Barley & Oats

FREQUENCY
Up to 2 meals per day

AMOUNT

Y2 cup at a meal

TYPE
Barley or Oats



Plledls on
Alc & PPG

o Available evidence for barley and oats on glycemic
control for people with diabetes is inconclusive.

o However, a 2021 meta-analyses of the effects of
Isolated soluble fiber via psyllium seed or other
Isolated supplements on glycemic control in adults
with type 2 diabetes support the use of 7.6-8.3 g per
day as a strategy for reducing Aic by an average of
0.63%, fasting plasma glucose by an average of 16
mg/dL, as well as fasting insulin, insulin resistance, =
2-hr post-prandial glucose, and possibly BMI T b

Xie 'Y, Gou L, Peng M, Zheng J, Chen L. Effects of soluble fiber supplementation on glycemic control in adults with type 2 diabetes mellitus: A’ systematic review and meta-analysis O
randomized controlled trials. Clin Nutr 2021;40:1800-10.



o Meta-analysis of RCTs of 14 trials involving
615 healthy and hypercholesterolemic
participants

o Median dose of 6.5 g barley beta glucan
for a median duration of 4 weeks lowered
LDL by -9.8 mg/dL

o Median dose of 6.9 g barley beta glucan
for a median duration of 4 weeks lowered
non-HDL cholesterol by -12 mg/dL
irrespective of baseline lipids.

o As a rule of thumb, the authors concluded
that 7 g/day or barley beta glucan can
reduce LDL and non-HDL cholesterol by
7%

Xie Y, Gou L, Peng M, Zheng J, Chen L. Effects of soluble fiber supplementation on glycemic control in
Nutr 2021;40:1800-10.
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eight Gain

o 2022 meta-analysis of 59 RCTs of 4937
participants that predominantly had underlying
mild metabolic disturbances.

o Median study duration was 8 weeks with oats
consumed in a variety of forms, including oat
bran, meal, or porridge.

o When compared to control diets without oats,
the effect of oat containing diets included lower
BMI (-0.329 units), body weight (-0.943 kg), waist
circumference (-1.058 cm)

Llanaj E, Dejanovic GM, Valido E, et al. Effect of oat supplementation interventions on cardiovascular
disease risk markers: a systematic review and meta-analysis of randomized controlled trials. Eur J
Nutr 2022.




Professional Guidelines: Soluble Fiber

Soluble fiber from foods such as oat bran, rolled
oats, whole oat flour, or barley (supplying 3 g or
more per day of B-glucan) or psyllium seed husk (7
g or more per day) as part of a diet low in saturated
fat and cholesterol, may reduce the risk of heart
disease.

r DA FDA Authorized Health Claims (21 CFR101.8: )

B | OU-TULSA

https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-101#101.81



how much does This all) . o
CcoSt?

All 3 nut/seed,
bean, and
barley/oat
prescriptions for as
little as $0.83+tax
per day

$1.79 $1.56 (2 cans) $2.48
$0.26 cents/day $0.22 cents/day $0.35 cents/day



AMOUNT FREQUENCY

Non-starchy vegetables 2+ varieties (1/2 plate) 3 meals per day
+/- with snacks




Eat vegetables before carbohydrates o o

® Postprandial hyperglycemia is associated with increased risk for
macrovascular diseases.

® Eating vegetables before carbohydrates is effective to reduce ® ®
postprandial hyperglycemia.

® Please eat vegetables before carbohydrates, chewing well at
every meal.

U!.ﬁ
Vegetables Main dish Carbohydrates

o Patients can maximize the benefits of non- (Seaveed, mushrooms) (ot o, soypears)  (Potatoes, pumpkin con
starchy vegetables on blood sugar control Fig. 3. The educational brochure about eting vegetabls beforecarbohydrates fo the patiets with type 2 iabets.
by eating vegetables first at each
mealtime, before moving on to Y i
carbohydrate-rich foods.

o In one experimental study that used
continuous glucose monitoring found this
eating strategy to be effective in
significantly lowering glycemic response

—— Vege. before éarbo

after meals for people with and without T Veae, borore carbo

Glucose concentration (mM)

-+- Carbo. before vege. in NGT

0000000000000 000000000O00O00O000000O00O00O0000000000O

type 2 diabetes when compared to eating
vegetables last.

Time (h)

Fig. 2. The mean of the daily glucose values were plotted to show the reduction in glucose excursions by eating vegetables before carbohydrates
compared to the reverse regimen in both subjects with type 2 diabetes (n = 19) and normal glucose tolerance (n = 21).

Imai S, Fukui M, Kajiyama S. Effect of eating vegetables before carbohydrates on glucose excursions in patients with type 2 diabetes. J Clin Biochem Nutr 2014;54:7-11.



Until the evidence surrounding comparative benefits of
different eating patterns in specific individuals
strengthens, health care providers should focus on the
key factors that are common among the patterns:

1) emphasize non-starchy vegetables, 2) minimize
added sugars and refined grains, and 3) choose whole
foods over highly processed foods to the extent
possible.

Alison B. Evert, Michelle Dennison, Christopher D. Gardner, et al. Nutrition Therapy for Adults With Diabetes or §
Prediabetes: A Consensus Report. Diabetes Care 1 May 2019; 42 (5): 731-754. https://doi.org/10.2337/dcCi19-0014 | =



https://doi.org/10.2337/dci19-0014
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Alc

o Patients with diabetes can safely eat
whole fruit with no added sugars.

o Experimental research has found
that instruction to restrict fruit
among patients with diabetes had
no effect on HbA1c, weight loss or
waist circumference compared to
those who received instruction to

eat a high fruit diet.

Christensen AS, Viggers L, Hasselstrom K, Gregersen S. Effect of fruit restriction on glycemic control in patients with type 2 diabetes--a randomized trial. NutrJ 2013;12:29.



FRUITS-AND-
ConrroL Dier VeceTapLES DiET Comeinarion Dier

The original
Dietary
Approaches
to Stopping
Hypertension
DASH) Diet
Study

ention W
Table 1. Nutrient Targets, Menu Analyses, and Average Daily Servings of Foods, According to Figure 1. Mean Systolic and Diastolic Blood Pressures at Base Line and during
Diet. Each Intervention Week, According to Diet, for 379 Subjects with Complete Sets

of Weekly Blood-Pressure Measurements.

00( Cause

FOODE,?{ ,L;I,LABIOU-TULSA

Appel LJ, Moore TJ, Obarzanek E, Vollmer WM, Svetkey LP, Sacks FM, Bray GA, Vogt TM, Cutler JA, Windhauser MM, Lin PH, Karanja N. A clinical trial of the effects of dietary patterns on blood pressure. DASH Collaborative Research
Group. N Engl J Med. 1997 Apr 17;336(16):1117-24. doi: 10.1056/NEJM199704173361601. PMID: 9099655.




Development of heart disease depends on
many factors. Eating a diet low in saturated
fat and cholesterol and high in fruits,
vegetables, and grain products that contain
fiber may lower blood cholesterol levels
and reduce your risk of heart disease.

m EA FDA Authorized Health Claims (21 CFR 101.77)



Professional Guidelines: F&V

In general, heart-healthy dietary
patterns, those patterns associated
with low CVD risk, contain primarily
fruits and vegetables.

American Heart Association
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; « Broccoli Stir-Fry | ‘ R Cherry
® kf & B  DerryBlend
: Water Ghestnute, Red Poppers £ / A - Strawberries, Blugbenies,
“High color” F&V A

prescription for as
little as $2.86+tax
per day

N 9 N
- £4 . » ! .v v
£ B 3
a® row > K e
= § ® o ey

Blend

nions, Red Bell Poppers,
( Peppers

Ch sy ‘)
Spinach Al

$6.66 $10.45 $2.97
$0.95 cents/day $1.49 cents/day $0.42 cents/day
for 3 servings veg for 2+ servings fruit for 2 servings veg
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Food Insecurity Contributes to Excess
Healthcare Costs in Oklahoma

& Okla homa ' Oklahoma Tulsa County

2019 FOOD INSECURITY & FOOD COST IN THE US

adults are food insecure** adults are food insecure*
Overall Food Insecurity Rate
AVERAGE MEAL COST
15-18%  20-24% 25-29% 30% + . *
15% 15%

$2.89

MNational average cost
of a meal is $3.13

Additional Healthcare Costs associated
with Food Insecurity
Additional Healthcare Costs associated
with Food Insecurity

TOP COUNTIES WITH THE $766,8187000 $118,289,425
HIGHEST FOOD INSECURITY
RATES
Mcintash
Okfuskes
Pushmataha
Adair
Choctaw 0% 10% 20% 30% 0% 10% 20% 30%
% Food-Insecure Adults % Food-Insecure Adults
FOOD INSECURE PEQOPLE FOOD INSECURITY RATE ESTIMATED PROGRAM ELIGIEILITY AMONG

FOOD INSECURE PEOPLE
583,570

The excess healthcare costs associated with food insecurity:
$766,818,000

38% Abowve Other
MNutrition Program
threshold of T85%

poverty

1545 Between
* 130%-185% poverty

Cost per food insecure adult: $1,752

https://public.tableau.com/app/profile/feeding.america.research/viz/TheHealthcare Costs
ofFoodInsecurity/HealthcareCosts

Feeding America Research. (2019, August 12). The Healthcare Costs of Food Insecurity. Retrieved November 17, 2021, Excess Total Healthcare Cost per Oklahoman: $1 98

from https://public.tableau.com/app/profile/feeding.america.research/viz/TheHealthcareCostsofF oodInsecurity/HealthcareCosts.
Feeding America. (2020). Map the Meal Gap 2020. Feeding America. Retrieved November 17, 2021, from https://www.feedingamerica.org/research/map-the-meal-gap/how-we-got-the-map-data.



https://public.tableau.com/app/profile/feeding.america.research/viz/TheHealthcareCostsofFoodInsecurity/HealthcareCosts
https://www.feedingamerica.org/research/map-the-meal-gap/how-we-got-the-map-data
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"_Identifying food insecurity:

U ‘ ! . clinic setting

-_— il

* Typically administered by
healthcare worker other than
the physician

 Important to normalize food
insecurity as part of screening
Interview process to help
J reduce stigma

* The American Diabetes
Association and the
American Academy of
Pediatrics recommend
clinician screening and

referrals for food insecurity

2-item “Hunger Vital Sign”
food security screener

I'm going to read you two statements that people have
made about their food situation. For each statement, please
tell me whether the statement was often true, sometimes

true or never true for your household in the last 12 months.

1.

“We worried whether our food would run out before we got
money to buy more.” Was that often true, sometimes true
or never true for your household in the last 12 months?

2,

“The food that we bought just didn't last, and we didn't have
money to get more.” Was that often, sometimes or never
true for your household in the last 12 months?

A response of “often true” or “sometimes true” to elther
question = positive screen for Fl.

Standards of Medical Care in Diabetes-2019 Abridged for Primary Care Providers. Clinical diobe’rfes : a publication of the American Diabetes Association, 2019. 37(1): p. 11-34
Promoting Food Security for All Children. Pediatrics, 2015.




ICD-10 Documentation — =

Health Research & Educational Trust. (2017, June). Social determinants of health series: Food insecurity and the role of hospitals. Chicago, IL: Health Research & Educational Trust. Accessed at
www.aha.org/foodinsecurity



Food Insecurity as a Continuum of Risk

Food Secure Worry/Anxiety Nutrient Imbalance Hunger/Malnutrition
Psychological Biological

Fully Marginal Low Very Low
Food Secure Food Security Food Security Food Security

Consistent . Reduced Quality: Reduced Intake:
access to the ;:Oh VI\/or.ry.l « Cannot afford Cut size or skip
safe, healthy, ychologica balanced meals meals
affordable stress abqut » Greater reliance Eat less
foods food running on low-cost, Feel hungry
essential to out energy dense Lose weight
optimal health processed foods Go full days
and well- to avoid food without eating

running out

being.

Food Insecurity:
The limited or uncertain availability of nutritionally adequate
and safe foods, or limited or uncertain ability to acquire

acceptable foods in socially acceptable ways.

Life Sciences Research Office, S.A. Andersen, ed. (1990). "Core Indicators of Nutritional State for Difficult to Sample Populations,” The Journal of Nutrition120:1557S-1600S.
Kendall A Olcon C M & Fronaillo Ir E A [(1995) VAlidation of the Radimer/Cornell meastires of hiinaer and food incectuirity The lournal of Nutrition 125(11) 2792-2801



Hierarchy of Food Needs

Instrumental food

Novel food

Good-tasting food

Reliable, ongoing access to food

Acceptable food

Enough food

Satter, E. (2007). Hierarchy of food needs. Journal of Nutrition Education & Behavior, 39:5187-5188.



Clinic-to-Community Models

Identifying & Addressing Food Insecurity at a Healthcare Site

Refer To Existing Food
Conduct . q Bank Programs &
Food R Food Pantries
Insecutjlty 0‘ ot Medically-Tailored Meals
Screening ¢ .
* “
.
.
wwd  Host New Food .
mEEEE mEmEEn Distribution Programs® = = m m m  Pop-Up Farmers’
(™) P Markets
.
.
‘e
0’ V'S
.
* ®  Food Pharmacy
’0 . Programs
E Connect Clients to
SNAP, WIC, and Other
Food Programs .
Document:

L 59.41




Community-to-Clinic Models

ADDRESSING CLIENT’S HEALTH ISSUES AT A
FOOD DISTRIBUTION SITE

PROVIDE ?Iif,wé"--ﬁ_!.-_.g
Healthy Food \ '},;..
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How common is food insecurity among diabetic
households who access food pantries?

DSME/S in Food Pantry Setfings:

Characteristics of Households
of People With Diabetes

Accessing US Food Pantries

Implications for Diabetes Self-
management Education and Support

Purpose

Wtherll, FhD M RINAHLD'
May B Wiliars, D

The pupose of this study is to aplore the
between food inscourity (FI) and coping, stralogics of
rdovance 1o disboics solf-managament amang house -
holds of people with diabetes (HHDM) who access US
food pantry progmms.

Methods
The authors conducted a sccondary data amalysis of

HHDM acccssing US food pantry programs from the
Hunger in America 2014 siudy (z = 16 826). Weighied

KataC Wile MFH RINLD
Hiay K Sfigren, MO MS

2=

Corier T G € Wl Hunu:gamn.n.

analyses inchided descriptive statistics for
sociodemogmaphics, food pantry sarvics utilization, FI,
and coping bohaviors. The authors used chi-squarc and

S Feruian Clfonia ] Cmker o iber Rl
Zarkertesy S Fancien Gesed Hpid, Sin Fands, Ciria
OrSfgmen)

Roam 1G4, 42 E
415t Sreet, Tk, (K74135-2512, USA fraiama weterl@ahes.
b

D0 101177R1 4572119857547
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Table 2

Food- and Nutrition-Related Resources and Coping Strategies Among HHDM Accessing US Food Pantry Programs,
Hunger in America 2014 Study®

Wait untilfood is gone
Plan

Months
12
6-11
15
First time

tof month
g dpanny

Foods wanted most but do not usually get from this program

Fresh fruits/vegetables

{ Il
Stable housing”

Household food coping strategies
Inhe

participation
Choose between food and medical c

Every month
Some months
1 or 2 times a year
Never

Household food security

1€
Were hungry, didn't eat

Weighted % 95% CI
4839 349 186-51.1
ly budge 10667 65.1 489814
past year

4367 23 113372
3193 212 104319
6200 450 31.1-68.9
1283 96 23168
9740 576 354798
8135 496 291-70.1
2204 139 14263
7292 445 252639
2758 167 37-207
15010 9.2 913100
14980 9.1 913100
15696 93.8 84.7-100
12903 817 710024
6745 43.0 32.4-536
9774 60.7 477-73.8
9360 571 422-72.0
4417 26.2 10.5-41.8
9211 56.1 44.8-67.5
6400 38.3 27.3-49.2
4130 256 120393
1689 108 00-236
4029 253 136-36.9
1719 114 42-187
4192 300 11.7-482
8460 586 339782
10819 6.0 50.3-81.8
10826 68.2 51.1-85.3
13573 859 78.4-03.4
8200 507 36.7-64.7

1 in 3 households served by

Feeding America include
at least one member with diabetes

trviaios: DM, houssholso pepl it deboes; AR, Spplmentl o sistancs Program
“Percentages have been adjusted for missing dat
Stblohousng nchds huserownhouse, aparmet, mobie home or traler, ity husing;do

incude rented roomy/boarding house or temporary of no housing.

Wetherill et al

@) rootcause
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Most households with at least one

person with diabetes who accessed

food pantries reported:

* Regular use of food pantries as part
of monthly budget (65.1%)

 Wanting, but not receiving
adequate amounts of
fruits/vegetables (57.6%) and
proteins (49.6%)

* Not eating balanced meals due to
food insecurity (85.9%)

* Very low food security (58.6%)

Wetherill MS, Williams MB, White KC, Seligman HK. Characteristics of Households of People With Diabetes Accessing US Food Pantries: Implications for Diabetes Self-Management
Education and Support. The Diabetes Educator. 2019;45(4):397-407. doi:10.1177/0145721719857547
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Three Primary Food as Medicine Models

Medically-

Medically- tailored

tailored groceries
meals (food
pharmacies)




Medically-Tailored Meals

* Fully prepared meals designed by a Registered Dietitian Nutritionist (RDN)

» Address an individual’'s medical diagnosis, symptoms, allergies, medication
management, and iliness side effects




Medically-Tailored Groceries

* Distributions of unprepared foods for patients to prepare at home

* Includes produce, whole grains, and/or lean proteins (e.g., legumes,
nuts/seeds, fatty fish)

« All are foods considered essential to a healthy diet or for effective
management of disease




Additional considerations:
Medically-tailored groceries

Correcting gaps S [elgleilelcy
long-term teaching aid



Fruit & Vegetable Vouchers

* Distributions of produce, or vouchers that can be redeemed for produce,
made available to recipients based on a health condition or health risk.




A deeper dive:
O Impact of FV Vouchers

Vouchers on Nutrition Among Low-Income Dot Yo T AR
Adults A Quantile Regression Analysis e i

s s g within Populations

Mandy M. c:rrd MPH 4 Christopher D. Gardner, PhD
Sanjay Basu, MD, Pnn“ and Hillary K. Selignan, MD, MASYE

Abstract
To determine whether basdine fruit and vegetable (FV) intze or other predictors are associdted with response to

e The impact of FV intake was greatest
e et s among:

elighle hods(Woliyora!yM)ad ﬂhlﬂmm(mdynrmﬂy)
Measwres: id, based on 24-hour dietary recdls

e ™ « People with baseline intake that is neither

50th percentie (0.37 cupsiday, p % 0.02) of the distribution, but not & lower and higher quanties. Response to the vouchers

diminghed 0.10 cupsicay for each additiond household member (p % 002). M h
oo o o o e g b i, ot e s e P very low or very hlg
to result n smia changes in dietary intake asthat observed in smdler households

_— * More resources may be needed for

nutrition intervention, food vouchers, fruit and vegetable intake, quantie regression

S e those with very low intake

Food insecurity—an inability to reliably afford nutritionally ’Dw"'-" mumm of Califormia Sn
adequate food—is ’mmummmummmm

S R S - People living in the smallest households

fon\‘llllswmlyl!'luldlﬂsﬂl‘mb!ﬁ the cost of nutriious ® Collective Health, Sn Frandsco, MA, USA

S © Center for Rimary Care, Harvard Medical Shool, MA, USA
(I B 1 Center for Vulnerable Populations, Zuckerberg Sn Francisco Generdl

T aib—— « Smaller vouchers ($5) redeemable

‘which groups of individuals are responsive to food vouchers.
Most voucher-based trials to date have been too small to sup-  Correspoadiag Asthor: .

R o [T e R weekly may offer a slight advantage
over larger vouchers ($20) redeemable
monthly

White JS, Vasconcelos G, Harding M, Carroll MM, Gardner CD, Basu S, et al. Heterogeneity in the Effects of Food Vouchers on Nutrition Among Low-Income Adults: A Quantile Regression Analysis. Am J Health Promot. 2021;35(2):279-83.




Model Medically-tailored meals Medically-tailored groceries Fruit and Vegetable Vouchers
Lower burden on patients; Lower per-patient cost than medically- Requires lower amount of labor
meals are fully prepared tailored meals and coordination efforts
and designed by a
registered dietitian Can assist patients in meeting behavior Focuses on a single, discrete

Advantages nutritionist for individual change goals (e.g., eating more fruits and | area of behavior change that

needs

Largest dose (meets 67%-
100% daily nutritional needs)

vegetables)

Can infroduce patients to new foods
(e.g., whole grain foods, beans, or low-
sodium spices and seasonings)

can improve variety of health
conditions and possibly lead to
other areas of healthy eating
behavior change

Disadvantages

Requires a high amount of
labor and coordination
efforts

Labor costs associated with medically-
tailored meals passed on to patient

Higher burden on the patient
Patients are expected to tfransform

raw ingredients into meals > Time,
energy, food skills

Higher burden on the patient to
shop and select their own
produce

Patients are expected

to transform raw ingredients into
meals 2 Time, energy,

food skills

) TOOL CAUSC
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Revisiting\' Betty Betty’s social and medical

history revealed that she has
multiple risk factors for food
insecurity:

Ht pr—  Widow

e Limited use of dominant
hand

* Single caretaker of children

* Choosing between food
and medicine

T Je— ”i ol

Which food is
medicine model(s)
- do you think may
be best for patients
like Betty?

v

e




Additional Reading

Interventions Research

Interventions Research

FO OD &SOC IE I l VI. Research on Food is Medicine Interventions At a Glance: Food is Medicine Peer-Reviewed Studies
o o This section examines the published, peer-reviewed research on medically tailored
. aspen institute meals, medically tailored groceries, and produce prescriptions—the three primary
categories of Food is Medicine interventions described in Section III: Food is Medically Tailored Groceries Produce Prescriptions
Medicine Defined. It provides an overview of what has been tested and how, for Number
what purposes, and in what pop_ulations, wh_ile su_mman'zing what this_research of studies 10 12 27
tells us about impact and effectiveness and identifying gaps that remain. reviewed
Health Type 2 diabetes, HIV/AIDS, Type 2 diabetes, prediabetes, | Type 2 diabetes,
condition(s) heart failure, chronic liver cancer, hypertension, prediabetes, obesity, cancer,
Over the past decade, research on Food is Medicine has transformed the of st}xfiy disease, and multiple health ‘hyperlipidemia, and multiple | hypertension, pregnancy,
field and laid the groundwork for conversations about widespread adoption. participants | conditions including type 2 health conditions including | and multiple health
The research demonstrates that Food is Medicine interventions are not only diabetes, cancer, end»stagg type 2 diabetes, cancer, HIV/ | conditions (not specified)
. . 5 % N A renal disease, and congestive | AIDS, hypertension, and
replicable and scalable but also effective. All three interventions examined in heart failure heart disease
this report have been shown to reduce food insecurity, improve dietary intake, Study designs | RCT, pilot RCT, randomized RCT, pilot RCT, nested Pilot RCT, non-randomized,
and support mental health.” Across multiple studies, medically tailored cross-over trial, retrospective | cohort study, pre-post parallel, controlled trial,
meals are associated with reductions in health care utilization and spending matched cohort, retrospective | with no comparison group, non-controlled longitudinal
as well as improvements in disease-specific clinical outcomes.?* Medically chart review, pre-post with retrospective chart review, | intervention trial, pre-
tailored groceries and produce prescriptions have also been associated with comparison group, pre-post mixed-methods evaluation, | post with no comparison
improvements in blood pressure, HbA1lc, and diabetes self-management, with no comparison group, qualitative evaluation group, pre-postwith
P o q o qualitative evaluation comparison group, quasi-
though results vary with intervention design and duration.”® Researchers have experimental prospective
also undertaken qualitative assessments across all interventions, yielding study with comparison
critical insights about program design and implementation, participant group, longitudinal
satisfaction and engagement, and health care provider perspectives. retrospective cohort study,
mixed-methods evaluation,
As the research tables in this report demonstrate, the volume and rigor of qualitative evaluation
research has increased each year. And this trend is set to continue with an Primary Inpatient admissions, Food security, dietary intake, |Food insecurity, dietary
impressive number of forthcoming studies and ongoing research that explore outcomes emergency department visits, | fruit and vegetable intake, intake, preterm birth
a vast range of health care, patient, and health condition-specific outcomes. admissions to a skilled nursing | hemoglobin Alc, diabetes weights, infant weight,
The opportunities for investigation also continue to expand as exciting new facility, ret lizations, self-mar , diabetes | breastfeeding, blood
rograms and policy innovations are implemented across the country. The healLAh care costs, diet qpallty, self-efficacy, mechcauoz} pressure, hemoglubm Alc,
progra p cy " B S . food insecurity, BMI, frailty/ adherence, hypoglycemic BMI, exercise, and mood
challenge now is how best to propel rigorous, high-impact, translatable research disability, independence in episodes, BMI, physical
that can quickly bring necessary reforms to our health care and food systems. activities of daily living, health- | activity, and depression
related quality of life, cost- scores
related medication underuse,
’I‘he.ﬁ.ndings in this‘section are drawn exclusivel.y from the p‘ubli‘shed, peer—revi‘ewed reseallrch. In gﬂgticz:::e’::?iziﬁ?;s:ﬁf
addition to undergoing the rigors of the peer-review and publication process, this research is also efficacy, depressive symptoms,
what is most readily available to and requested by those making key decisions about Food is Medicine internalized HIV stigma,
program design, implementation, and funding. It is important to note however, that this focus omits ART adherence, chronic liver
many important facets of the larger body of evidence on the efficacy and value of Food is Medicine, disease’?PeCiﬁC outcomes, and
including forthcoming studies, gray literature, and program evaluations. In addition, the resources hea'? faﬂ“re'SPec‘ﬁc outcomes - - -
required to undertake research on the health impact of Food is Medicine interventions and seek Process and | Participant experience and Participant experience Participant experience and
publication in a peer-reviewed journal are not available to all program impl . One goal of engagement | satisfaction, participant feed; and satisfaction, he‘alth satisfaction, accessibility, .
. . : . measures back, adherence to intervention | care provider experience health care provider experi-
this Action 1‘71an is to 5= ¢ of additional ; to ensure d_“F f\{ture rese.arch assessed food, food consumed outside of | and satisfaction, program ence, purchasing behaviors,
engages a wide range of perspectives and captures the full impact of Food is Medicine interventions. intervention food, intervention | utilization, and cost of nutrition knowledge, vouch-
CENTER /r HEALTH LAW. food thrown away or shared, intervention er redemption rates, and
e BORILY INNOYATION and cost of intervention cost of intervention
55 | Food is Medicine Research Action Plan 56 | Food is Medicine Research Action Plan
S ————————
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