ABSTRACT

OBRIANT, JASON MARK Engaging Students in Healthcare to Impact Effects of Food
Insecurity on Patients with Type 2 Diabetes and Meabar&ffects oHigh Intensity Exercise
on Blood GlucosgUnder the directiof Dr. Jonathan C. Allen

Diabetess a collection of chronidiseases characterized by elevated blood glucose and
is rapidly becoming a leading, wordide disease burdesf mortality. For people dealing with
any form of the diseasd,dignificantly increases overall healthcare costs, time spent engaging in
glycemnic management practices, and the risk for comorbid conditions. Diabetes also has a
reciprocal relationship with food insecurity, and prevalence tatesto begreater in
populations where either condition is present. Becyme2diabetes can almosk@usivdy be
controlled and preventday optimal nutrition, the impact of food insecurity, which describes a
set of economic and environmenbalrriers limitingaccess to optimal or sufficient food
especially deleterious on individuals experiencindlooinditions simultaneouslyfhe hallmark,
measurable symptom of diabetes is hyperglycemia. After optimal diet, exercise or physical
activity is the next most effective way to reduce elevated blood glucose without the use of
pharmacological agents exog@ous insulin Most Americans do not meet the minimum
physical activity guidelines set forth by tbeS. Department of Health and Human Serviies
150 minutes of moderaiatensity or 75 minutes of higimtensity activity per week

The aim of this dissertation wasegplore barriers to optimal nutrition, test an exercise
protocol to reduce postprandial hyperglycemia, and investigate the impact on learning when
healthcare studenéssist with researcithere are two primary studieBrpject FEED andhe
CGM-Exercise Trial) which recruited participants from the community. Each primary
investigation also has a companion, pedagogic

afterparticipatng with human health researeh part of her required curriculumThe first



study, Project FEEDinvestigate the uniquenutrition barriersfaced bypatientdiving in an
urban environment whestealing with uncontrolled diabetes and food inseculdsing a
gualitative approach, researchersiiviewved patientgn = 14)recruitedfrom a medical clinic.
The major dietary barriers described by the patients were transportation and money. Another
themewe observed was the reliancegpirituality or faith in God. Spiritual practice served
multiple rdes in their lives, but overall could be seen as a protective belief which gave access to
contentment despite challenging circumstances. These findings may be useful for program
planners when designing culturally appropriate interventions to effect belchaioge by
utilizing and addressing these social determinants of hé&ilidy 2, the pedagogical companion
to Project FEED, explored student learning for disease specific topics and their willingness to
engage in interprofessional collaborations. Stuslegttruited from a medical school and dietetic
internship progranin=28)were partnered together to engage in an interprofessional education
experience. Each pairigas assigned Project FEED patiepand theyprovided monthly
nutrition educationinthp at i ent 6s home for 6 consecutive mo
together to teach the content and help establish and monitor goals with their Batseat.chers
found that when hetlicare students from differedisciplineswork together, there isna
improvementinmppr eci ation for the otsimselfasgessedf essi ono6 s
perceivedknowledge of diseasgpecific nutritional recommendations.

In study 3, researchers explored a novel approach to meet the physical activity
recommendations fokmericans by using multiple baibfhigh intensity interval training
(HIIT) and investigated its effects on postprandial blood glucose (PPBG). Healthy participants
(n=18) were recruited from the Triangle region in North Carolina and instructed to cotiume

same daily diet for four days. On two consecutive days they performed 5 mins of HIIT exercise



immediately before each meal. Blood glucose was measured using a continuous glucose monitor.
The data was inconclusive if this regimen was effective at logd?PBG. The fourth studihe
pedagogical companion to the C&@&#ercise Trial, demonstrated that a minimum of 5 hours of
participation with clinical skills practice on a research trial, significantly improves student

learning and confidence performing snrlevel clinical skills.In summary, diabetes and food
insecurity are complex public health issues and cause more adverse health outcomes for
individuals when they are experienced together. To mitigate the ill effects of these conditions,
proper trainingof future healthcare workers is essentiatlevelop the skills necessary to treat
patients in a collaborative, compassionate manner while taking into account their social

determinants of health.
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CHAPTER 1: LITERATURE REVIEW

Statement of the Problemand Dissertation Overview

Food insecurity, a social determinant of health, and diabetes, a leading cause,of death
both have prevalence rates > 10% in the U.S. population. These increasingly common yet
complex conditions negatively impact healthand increase@s r i sk of chroni c
insecurity increases the risk for diabetes diathetes increase the risk for food insecutyth
conditions can be significantly improved askenremitted by having access to and consunaing
high-quality diet.To better treat patients with either or both conditions, clinicians and future
healthcare workers shoulmhderstandhe beneficial role of nutrition while holistically
considering the physiogical, environmentakconomic, and culturaxperiences of patientkh
this review of the literature, food insecurity and diabatedramed as significapublic health
issues A description of population and individual risk factors, nutrisbortfdls and
intervention condtion burden, andtherassociated riskare discussed.diutions for each
condition are also reviewed here, which were used to inform the methodologies and intervention
design of the research projett Chapters 5 that follows The primary objectives of this
dissertation are to (1) understand the unique experiences of patients dealing with the burden of
both food insecurity and uncontrolled diabetes, (2) investigate the effect of multiple bouts of
premeal higkhintensity exercis before meals on postprandial blood glucose, (3) measure
perceived learning of healthcare students engaging in interprofessional education, and (4)
measure perceived knowledge and confidence after healthcare students participate on a human

health intervetion trial.



Food Insecurity: Prevalence

The Economic Research Servafethe USDAprovides an annuaéport on household
food security and food insecuritiatafrom civilian households/ascollected from thé-ood
Security Supplement sectiontbie Curent Population SurvefCPS)to estimate food security
prevalence in 2020 he CPS data incl@B4,330 households that completed the sufk@m
50,000 householdselectedIn the household repoi®9.5% of U.S. households were food secure
and10.5%(13.8 million householdsyere foodinsecure Of the food insecure, 6.6% had low
food security an®.9% had very low food securityrood security definitions are provided in
Table 1.1.

Some population subgroups have higher rates of food ingeddoitiseholds with
children,Black householder$iouseholds ithe Southandwhen the reference person was
unemployedill hadincreasegrevalenceln contrastwonmen and men living alone, White
households, households in the Midwestd when the refereagerson is employdthd
decreases in prevalené¢amod secure households tendpend 18% more for foods a percent

of total incomethan the typical food insecure household of equivalent!size.

Health and Dietary Consequences of Food Insecurity

Food insecurity affects both dietary quality and dietary quantity. Food insecure
households frequently worry about food running out, eatdpable to afford a balanced meal,
altering portion sizes, skipping meals, eating less than they feel they should, and experiencing
hunger but not eating. Lower food security is associated with a greater risk for many chronic
diseases including the folleng: hypertension, coronary heart disease (CHD), hepatittsse,

cancer, asthma, diabetes, arthritis, chronic obstructive pulmonary disease (COPD), and kidney



diseaselt is also associated with a higher probability of multiple comorbidities ané&wa 40

increase in overall prevalence of chronic illness which suggests that people with food insecurity

will deal with the burden of chronic disease management, greater healthcare costs, and potential

for economic hardship.

Table 1.1Food Security StatusDefinition and Severityi adapted from Food Insecurity,
Chronic Disease, and Health Among Workingge Adults, ERR235USDA, Economic
Research Service (2017)

Food Food S v of
Security Security _— everity o
Status Status Definitions Food
(2-category) | (4-category) Insecurity
Food Secure | High food Households had no problems or anxiety ab| Less severe

security consistently accessing adequate food

Marginal food

Households had problems,tathes, or anxiety

security about acquiring adequate food, but the
quality, variety, and quantity of their food
intake were not substantially reduced
Food Insecurg Low food At times during the year, households reduc
security the quality, variety, andesirability of their

diets due to a lack of resources for food, bu
the quantity of food intake and normal eatin
patterns were not substantially disrupted

Very low food
security

At times during the year, eating patterns of
one or moréousehold members were

disrupted and food intake reduced because
household lacked money and other resourc

for food

- -
(\ 7
AN
£

More severe

Even though some individuat®ncomitantlyexperienceoverty and dod insecurity

food insecurity caexist ndependentlyegardles of povertystatus Food insecurity is often

associated with higher intakeshoghly palatable foodand lower intakes ofiits, vegetables,

low-fat dairy, fiber, vitamin A, vitamin Bs, calcium, magnesiumzinc.># One of the most

damagingeffects of poor diet is the increased likeod of malnutrition. Malnutritiorpreviously



has been mostlgssociated witlinderweightercompassing cachexia, sarcopenia, and
insufficient nutrient intakehutit is increasinglybeing observed invernutriton and obesity
which affects more than 40% of U.S. aduitslalnutrition may contribute to the incidence of
obesity and converselyobesity may similarly contribute to malnutritiddalnutritionis
associated witthe development anglorsening of chromi diseaseshigher incidence of
contraction and severe illnessaim infectiousdiseases like SARE0V-2, poor immune
responseandpremature mortality.’

Diabetes is a chronic disease showing a strong relationshiglbatmition Althoughthe
prevalence of malnutrition in people with diabdtes been estimated for specific groaps
appears to be great@hen comparetb matched cohortshetotal population prevalends not
known A large, eomestic dataet usingCenters foMedicare and Medicaid Services (CMS)
beneficiarieshowed diabetesith malnutritionwas associated with a 69% increase in risk for
death compared to tltkabetesvithout malnutrition group.This same group also found similar
disease effectsf increase gk of deattwhen coupled with malnution for other common
comorbid conditions including ischemic heart digg&8%), chronic obstructive pulmonary
disorder(60%), and heart failure (54%)nternationalkstudiesfrom China,Spain,andlsrael
investigatingd i abet es 6 r i doknd toasistenhradults abbut a2-fold imanease in
malnutritionusing odds rati®(OR =2.12, 1.97, and2.15respectively$° In Turkey, 14.4% of
patientsn adiabetes outpatient clinfeceived a positivecreeing for increased risk of

malnttrition using a nutritional assessment tol.

Home Health
Roughly half of older adults being admittieal hospital services are malnourishéd.

theseadults living alone oexperiencing a reduction in social engagembatse higher rates of



malnutrition and worse health statd$vialnourished patients ircate cargeceivingtreatment
experience a greater risk of complications and adverse healtls beintluringhospitalized
care andafter dischargeAlthough malnutrition can be addressedh i | e hospitali zed,
that all parameters of the condition can be resolved.affasts postacute care outcomes and
may lead to greater readmissidd& Home health agencies (HHA)e uniquely positioned to
provide timely impactful, and preventativ@are to this/ulnerablepatient populationPreventing
hospital readmissions is a goal for HHAs and other postacute pro\Rdstacute careas
observed one of the largest increases in spending from Medfidame. possible interventions to
reducethe strainof malnutritionon readmissiongoorpatient outcomesnd theoverall
economic burden of theealthcare systemrenutrition provisions via supplemental food
assistance and nutrition education. Since access is often a,bwmner delivenof nutrition
resources and educatigna plausilé workaround

A large, nonprofit health care systegtreened over 5000 patients for malnutrithowl
identified that 213patients were at moderate nutrition rigkd of these 1546 metgilbility
requirementso receive oral nutrition support for oneonth.The nutritionsupport products were
del i vered dir ect |Theabswlute redection a Baydaspidizationwasme s .
3.6% with a relative risk reduction of 24.3%et savings peireated patient was $1,560.
Although nutrition support servicesuch as oral nutrition support amome meal deliveries,
appear to be cost effective arah reduce the risk all-causemortality, theytypically do not
address the deleterious impatsocial isolatiorand psychological webeing!® Programs
utilizing a combination approach s@ipplementahutrition supportnutrition education, and
direct humannteraction tareduce time in solitude may addr@ssnediatehealthrisks related to

malnutrition and psychological dispositiddurses and physicians report feeling undereducated



and lack the necessary skiltsprovidenutrition education and nutrition counselisgrvices and
would prefer to refethese services to registered dietitians nutritionists (RDN)vidualized
nutrition education has thgotential to improvend reduce malnutrition for isolated individuals

and older adultexperiencing environmental barriers andng to manage chronic diseasés.

Slowing the Diabetes and Obesity Epidemics

The World Health Organization and othbes/edescribe the staggering increases in
rates of obesity and type 2 diabetes over the last 40 years as global epi@besdy. and
T2DM are largely preventahlsoit is imperative to treat early and oftby addressing dietary
and lifestyle behaviors to mitigatiee pathologicahature angrogressiorof eitherdisease®*®
Although primary care physicians (PCP) are frequently the sole providers responsible for the
management of these conditipRDNs shouldbe utilizedfor their unique training and
educational backgrounédditionally, RDNs have proven to beostefficient providers'®
Registered dietitians receive training in the treatment and prevention of diseases by
administering nutrition therapy indendently or as part of a medical te&f*

Obesity and T2DM placeteemendougostburden on health care systearsl individual
health??24 Optimal management of these chronic diseases and stimrklinclude aRDN or
other nutritionpractitionerbecause they are usually the only member loéalth care team with
substantial training in nutritioin 1985 the Food and Nutrition Board of the National Academy
of Scienced\ational Research Councsisued a report that recommended thetamhdof
nutrition educatiorin medical school%® Therehas been some increase in medical schools
incorporating nutrition education into theurriculumssince thenbut overall, the amoumif

nutrition-specific training medical students receivérisited 28



Nutrition Education in Medical Training Programs

Increasing rates of hospital malnutritjiahabetes, obesityeart disease, and cancer all
have a strong link to poor diet and physical inactitityledical educationperhapsess
holistically, often focuses odiseasgathogenesjgather than learning about prevention and
salutogenesisSalutogenesis is the process through which health anébeial are produced or
the generation of health and wellné§€ Graduate medical edation (GME)is limited in
educational competeies targetingliseags prevention and optimizingealth spanSince most
chronic diseases amdany acutélinessesareaffectedby poor nutrition, it is important for
physicians to havbasic working knowledgof how an optimal diet can improve the health of
their patientsNutrition education asdefined by Contento, 8Any combi nati on of
strategies, accompanied by environmental supports, designed to facilitate voluntary adoption of
food choicesand other foodand nutritionrelated behaviors conducive to health andelhg.
Nutrition education is delivered through multiple venues and involves activities at the individual,
communi ty, an’A2p18 suiveypassdssite eéepree.todhich U.S. medical
schools wer@roviding theminimum recommendatioof 25 hours of nutrition education. Only
29% of schools out of 121 institutiom&ere meeting the minimum requiremenkirty-six
percent of the schools were not even timgehalf of the requirement.

The Academy of Nutrition and Dietetibasadvocagdfor interprofessional education in
nutrition as an essential componenGME.*° From surveys between 202017, nedical
students report feeling that their nutrition krledge isinadequateand practicing physiciarfelt
their nutrition training was insufficien€ommon barriers to nutrition counseling for physicians
wereperceive lack of nutrition knowledge, insufficient skills and confidence, poor attjtades

low outcome expectancyevena brief, low-intensity nutrition curriculum significantly improved



me di c al kmowleddeebehawopsonfidenceandwillingness to engage in nutrition

counseling®:31:32

Diabetes Mellitus Types, diagnostic criteria and heah impacts

Diabetes mellitus is a group of chronic diseasewacterized by theeduced ability to
takeup glucose for normametabolismit affectsover 500 million people worlavide, is a
leading cause of death in industrialized countaeslia significant cost burden for individuals
andhealthcare systemBespite itdmmenseaeachand negative implications to individuals and
large populatios it remains largely preventable arsdvery responsive to behavioral changes
and pharmacological treaémts if neededl'he primary feature of thaskasas elevatedlood
glucose(hyperglycemiawhich isoften a secondary responsddw insulin production or insulin
resistanceDiabetes mellitusor diabetesis sub classified into three primary typesyp€ 1
diabetes (T1DM), Type 2 diabetes (T2DM) and Gestational diabetes (GDM). Other types of
diabetes have various etiologies ranging from genetic defectsell Binction, insulin action,
endocrinopathiesurgery inducedand diseases of the pancrdasediabetesa subthreshold
diagnoss for diabetesis also a major health concern because of the high risk it poses for
developing diabete®.The following review of the literatuneill focusprimarily on T2DM
which is the most prevaleanhdpreventabldorm. Many of themanagemerdpproaches that are
helpful for T2DM may have similar benefits and utility for those with TLDM and GDM;
however, these patients are considered more vulnerable and requisevanteedical
management and oversight.

Type 2 diabetesaccount for 905% of all diagnosed cases. Type 2 diabetes is
characterized by insulin resistance and to some degreediktailure. Insulin resistance results

in hyperglycemia due to the decredgissue sensitivity and responsiveness to insulin. Most



individuals with T2DM are obese which itself causes some degree of insulin resistance. Risk
factors for developing T2DM are increasing age, obesity, low physical actomtygducation
levels,hypeatension, dyslipidemiayelonging to certaimacial/ethnic groups (African American,
American Indianand Hispanic), or having a prior diagnosis of gestational diaffetes
Prediabetesis not a clinical entity; however, it is used to describe bldodage levels
that are elevated abotlee normalab referencaangebut below the levels required for the
diagnosis of diabetes. Elevated blood glucose values for the diagnosis of prediabetes can be
determined by measuring glycated hemoglobin (HpAmpaired fasting glucose (IFG) or
impaired glucose tolerance (IGT). Consequently, individuals with prediabetes have a greater risk
for diabetes and cardiovascular disease. Prediabasesmssocidabn with othercomorbidities
like obesity, hypertensig and dyslipidemiavith a presentation dfigh triglycerides and low
HDL cholesteraf*
Diagnosticcriteria for testing for diabetes inonpregnanindividuals carbe performed
by evaluatingolood glucose levels exceeding thresholds established forgggasma glucose
(FPG), twehour plasma glucose after a-@®ral glucose tolerance test (OGT®) usingHbA1¢
measuresValues exceeding thresholds for FPG or the OGTT are diagnosed with impaired
fasting glucose (IFG) or impaired glucose tolerance JI@$pectively?®>’ Either diagnosis is
indicative of prediabete3.ablel.2 shows blood glucose and HihAut points recommended by
the American Diabetes Association (AD)Unlike FPG and the OGTT, HaAdoes not has
to be obtained while in fasiedstate which offers some convenience, and it is less susceptible to
daily fluctuations from exercise, stress, illnessshortterm medication use. The HRA

measuremerns contraindicated in pregnandgy patients experiencing blood loss,



erythropoetin therapy or hemolysi®©nly FPG or OGTTare appropriatéo diagnose diabetes

given these condition$

Table 1.2.Diagnostic Criteria for Diabetes Mellitus and Prediabétadapted from the
American Diabetes Association Position Statement (2013)

Test
Diagnosis FPG (mg/dL) ((r)n(S/-(rj-[) HbA 1:%
Normal (Nondiabetic) <100 <140 <5.6

Prediabetes
1. ImpairedFasting Glucose 100125, 1401992, 5.7-6.4*
2. Impaired Glucose Toleranc

Diabetes > 126 > 200 >6.5

*The American Association of Clinical Endocrinologists (AACE) recommends using an Hinge of
5.56.4% for High Risk for Diabetes, and they recommend following up with either FPG or OGTT to
confirm a diagnosis of prediabet&s.

Asymptomatic adults with risk factors for diabetes or prediabetes have a greater
propensity of developing T2 and should be considered for testing. Screening before the age
of 45 should occuifione or more of the following are present: fidgigree relative with diabetes,
high-risk race/ethnicity, previous diagnosis of GDM, history of CVD, hypertensive,
dyslipidemia, polycystic ovary syndrome, physical inactivity, severe obesity or acanthosis

nigricans. After the age of 45, all patients should be tested. Testing should be repeated at least

every 3 years even with an initial negative screeftng

Diabetes Mellitus: Disease prevalencand burden (cost, time and health)
Prevalence World-wide, diabetes affeetd 537 million adults in 2021an increase from
463 million in 2019-"4°The National Diabetes Statistics Repoftthe Centers for Disease

Control and Prevention (CDC) estimatidt 34.2million (10.5%) of the U.S. populatiohad
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diabetsin 2018.0ver the age of 18 years, the prevalenceeaseso 13.0%.Forthe 34.1

million U.S.aduls with diabetes26.7 million arediagnosed10.2%) and7.3 million are
undiagnosed (8%). Of these, only-A0% are type 1 diabetes; the rest are type 2 diabletes.
Rates are highest among American Indians, Black, and Hispanic ethnic groups; codhées in
southern and Appalachian regions of the U.S.; individuals over the age of 44; and with obesity.
Thosewith less than a high school education have nearly twice the incidence rate compared to
those completing high schodlhe racial diferencesn diabetes incidencarelikely explained by
modifiable biological differencesnda combination oénvironmentalpsychosocial,
socioeconomicandbehaviorafactors(Table 1.3) Biological factorsexert the strongest
associatiorand produce the greatdsmzard raticompared to the othéactors from the groupg.

There were significant, annual increases in both disease incidence and prevalence from
1990:2008. Since then,Here has been a leveliudf of prevalence from 2062017 and a slight
decrease in incidence during the same period that is attributed to the decline in incidenee in non
Hispanic Whites and Asians. Incidence in Hispanic and-Niepanic Black populations are
mostly level over the last 20 years although higher overall compaigfthites and Asian®.

Another group, using NHANES data from 202212, a representative sample of the U.S. adult
population (age 20 years), estimated total prevalence ofl% for total diabetes (9.1%
diagnosed cases and 5.2% undiagnosed dialfétes)

The estimated prevalence of prediabetes reported by the CDC for 2018 was 88 million
(34.5%) of U.S. adults aged 18 years or older. Almost half of adults 65 years or older had
prediabeted!

Disease burden.Presently, no curative agents forlaktes exist; therefore, when an

individual is diagnosed with diabetes, they usually deal with all aspects of the burden of the
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Table 1.3 Modifiable Diabetes Risk Factors

Group Risk Factor
l. Biological i. Waist circumference
ii. Body weight
iii. Medications

iv. Blood lipids (HDL, LDL, triglycerides)
v. Blood pressure

[I. Environmental i. Racial composition of neighborhood
ii. Neighborhood poverty

[ll. Psychosocial i. Depressive symptoms
ii. General disposition

IV. Socioeconomic i. Educational level
ii. Education level of parents
iii. Employment status
iv. Marital status
v. Difficulty paying for necessities

V. Behavioral i. Smoking
ii. Alcohol consumption
iii. Dietary intake (fruits, vegetables, whajeains, sodium, and SSBs
iv. Physical activity

disease for the duration of their life. Individuals with diabetes have, on average, a greater

financial burderbecause it is costhp treat and manage the disease compared to individuals

without diabetes. Globallydiabetesvas estimated to co$0.96i 1.32 trillion USD in health care
expenditures annualfy**The United States ranks number one worldwide in dialvetated

health expenditures. The economic burden of diagnosed diabetes irsthe2017 was

estimated to be $327 billion ($237 billion in direct medical costs and $90 billion in reduced
productivity)an increase d#66 billion 25% increase3ince 200{Figurel.1) Direct costs are

the costs attributed to the health expenditures paid by the patient or the government of which the

patient receives medical benefits. Individuals with diabetesveragéncur medical
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expenditures of $16,750 per year ($9,600 is attribttetiabetes), and these expenses are
estimated to account for 20% of the nationods
diabetes. Annual per capita medical spending for people with diabet8giim@s more than for

people without the disea*®4

Medical Costs Attributed to Diabetes in U.S., 2007-2017
$350
$300

$250

5200
5150
5100
“ B B B

2007 2012 2017

Cost in hillions of USD

[==]

U

B Indirect costs Direct Costs B Total Costs

Figure 1.1 Economic Burden of Diabetes Mellitus in the United Statas 200720171
adapted fronEconomic Costs of Diabetes in the U.S. in 2(21018)

The nostcommonlydiagnogd form of diabetes ig/pe 2 diabeteso a lot ofwork has
gone into the investigation of prevention through lifestyle changes. Diabetes relatsteself
behaviors can impart a significaithe burderon individuals with diabetes. For optimal disease
management, patients may need to perfooombination of the following selfare activities:
monitor blood glucose, take oral antihyperglycemic medications, inject insulin, monitor feet and
skin care, shop for medicines and other health items, monitor blood pressure, buy food, cook,
and/or engag in physical activity. A German questionnaire estimated that patients with diabetes
had on average 4 hours per week of-sale behaviors exclusive to theme-consuming
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self-care activities were monitoring blood glucose (58 minutes per weekjjaoting insulin
(41.7 minutes per week}

One of the primary disease markers inhikalth burderof diabetes is hyperglycemia
management. If hyperglycemia is minimized and overall glycemia isatl@atsafelywithin the
healthyglycemicrange (minimizing episodes of hyp@and hyperglycemia), the adverse health
outcomes associated with diabetes can be substantially rédaved over 80-yearperiod?348
A primary concern for individuals with poorly controlled diabetes mellitus are the health
endpants of micre and macrovascular events. Hyperglycemia has a causal role in the
development and progression of microvascular conditions like retinopathy, nephropathy and
neuropathy*>>! Macrovascular complicatiormppear tdhave a strongeassociative relationship
with elevated @eptidethan hyperglgemia?* C-peptide or connecting peptidea short, 31
amino acid polypeptidthat connects the alpha and betainsof insulin together when it is in
its immaturepro form.Even still, @mpared to agenatched, nondiabetic individuals, diabetes

confers al0-fold increase in risk of myocardial infarction and stréké:>2

Type 2 Diabetes Mellitus: Prevention efforts and disease management approaches

Type 2 diabetes characterized by impper utilization of insulin which results in an
increase in blood glucose. The primary treatment regimen for people with type 2 diabetes is
dietary and lifestyle changes; however, pharmacological therapies may be needed to improve
disease management. &woid using pharmacological interventions, people with T2DM can
reduce circulating blood glucose by limiting carbohydrate intake, adjusting the timing of
consumptiongchangingmeal compositionand increasing physical activity.

For the prevention andanagement of T2DM, it is well understood that two of the most

important lifestyle factors are diet and regular physical activity. Exercise is a useful tool for
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improving glucose tolerance and insulin sensitifitynay increase GL-R concentrations in ¢h
fed staté®, reduces postprandial blood lipielsand reduces the amount of exogenous insulin
needed and other glycerdimwering pharmacological aids.

Screening and risk assessment may be valuable tools to enroll participatesviention
programs and serve as external motivators. In a systematic review of prospective studies, HbA
values in the ranges of 535%, 5.56.0%, and 6.86.5% were respectively associated with 2, 5
and 20 times the relative risk of developing diabeeompared to HbAvalues < 5.0%. For the
same HbAc ranges (5.66.5%, 5.56.0%, and 6.46.5%), 5year disease incidence rates were
estimated at <®%, 325% and 250% respectively® A summary of these figures are found in
Table 1.4 Therefae, montoring and screening for diabetes risk using kmay be an effective

tool for prevention and initiating behavior changes nsk individuals.

Table 1.4. Using HbAcas a Predictive Tool for Diabetes Risk and Disease Development

HbA 1c Relative R'S[l)(l\jl)f Developing 5-Year Incidence Rates of DM
<500 Baseline Baseline

5.01 5.5% 2 51 9%

5.57 6.0 5 97 25%

6.07 6.5% 20 257 50%

Exerciseor physical inactivity is now identified as a leading risk factor for global
mortality. Physical activity, as defined by the World Health Organization, is bodily movement
requiring energy expenditure to support the contractions of skeletal muscles. Thissnclud
working, playing, performing chores, travelling and engaging in recreational pursuits. Physical
activity does not require or imply any specific aspects or quality of movement. Exercise is a
subset of physical activity, and described as planned, physwmatment performed with the

intent to improve or maintain one or more composehphysical fithess. Exercise may be used
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for sports training, chronic disease management and prevention, and overbtingtf The
Physical Activity Guidelines for Aericans released by the U.S. Department of Health and
Human Services recommends that adults should perform a minimum-8005@inutes of
moderateintensity physical activity while also performing resistance exercises on two or more
days each week. Theaommendation minimums for physical activity for adolescents and
children are even greatdn 2015,almost a third oAmericans were considerédi n a @t i v e 0
had less than 10 minutes of activity per weE¥%6hadfins uf f i ci ent acti vityo,
Asufficient acti Iowgréconsidendidv ¢ rhye a etmav ead n@r obt ¢
than 300 minutes of activity per we@igure 1.2)°®
Physically active individuals have less chronic disease risk, rddigggessive
symptoms and anxiety, sleep betteport improvements imood,and bettepverall function
Half of the U.S. population currently does not meet the minimum recommended dose of

exercise. Sedentary behavior is characterized by an energy expeptk 1.5 METs

SeltReported Moderatdntensity Physical Activity of U.S. Adults

; in 2015
35
30 —
IS 9 Insufficient
g S Activity Sufficent
a 20 Activity
90__ 15 | VeryActive
o
5 n
o El == ==
0-9 10-149 150-299 301-450 451-750 751-1050 1051-1500 >1500

Minutes per week of Modintensity Physical Activity

Figure 1.2 Weekly Physical Activity Dose in Minutes by Percentage of U.S. Adult Population
from 2015/ adapted fron2018 Physical Activity Guidelines Advisory Committee Scientific
Report
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(metabolicequivalents). Moderatmtensity is defined as roughly@METs and vigorous

intensity as > 6 MET.2’ One metabolic equivalent (MET) is the amount of oxygen consumed
while sitting at rest and is equal to 3.5 mlg@r kg body weight x mif A notewothy

amendment in the 2018 Scientific Report is the omissi¢heshinimum bout requirement$

In the 2008 report, the duration of axercisébout was set at a minimum of 10 minuté$he
2018committee concluded that bouts of any length@acumulate and contribute to the overall
health benefits of physical activityable 1.5 contains summary othe physical activity related
terms and threshold levels for different exercise intensiiemng individuals who are or

become more physicalbctive, they will experience less severity and incidence of the following
noncommunicable diseases: heart disease, stroke, hypertension, type 2 diabetes, dementia,
depression, postpartum depression, excessive weight gain, falls with injuries amongrtiae eld

and breast, colon, endometrial, esophageal, kidney, stomach, and lung®ancer.

Table 1.5 Physical Activity Terms for Evaluation of Level or Dos&

Terms Categories [Step3]

Intensity [Dos€] Light [Low] Moderate [Moderate] Vigorous[Optimal]
Absolute < 3.0 METs 3.071 5.9 METs >6.0 METs
Relative

Maximal HR 01 39% 407 59% 601 84%
Perceived Exertidn 071 4 51 6 7110
Step$ < 5,000 5,000i 10,000 > 10,000

aAmountof physical activity performed during a specific time. Dose is cumulative ovetha@dperiod

b Bracketed terms are associated with number of Steps
‘Scale from 610, where 0 is level of effort while sitting and 10 is maximal effort
9Not a guideline, butan contribute to total physical activity

Even though any dose of physical activity appears to confer some benefit, it is still
unclear what the optimal duration, intensity, frequelacyl timing of exercise should be for

various age groups, racesdillnessto optimally manage health, chronic disease, and overall
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well-being®® An exercise prescriptioshould at a minimurhave the appropriate intensity
titrated t o edfiolevelofdithegs. Fbruckniciéns, theypnust consider the

metabolic effects of exercise and its potential to improve serum postprandial carbohydrate and

lipid metabolites3*®The Opostprandi al phenomenondd sugges
glucose and triglycerides contributes to the development and progression of diabetes and
atherogenesis respectfufiyMany, mostly small trials have investigated the effect of various

doses and exercise protocols on postprandial blood glucose and lipids (primarily nonesterified

fatty acids and triglycerides). Hypertriglyceridemia combined with high levels of blood glucose

impairs metabolic flexibility andikely induces insulin resistané&’°

Inclusion of any movement produced by the contraction of skeletal muscles has been
shown to improve glycemic control in carbohydrate intolerant subjects and those with type 2
diabetes. Many studigsaveutilized aerobic activityn doses> 30 minuteshowever, there are
beginning to benore trialsthat incorporate shorter durations, varying intensitied protocols
that include resistance training.

The relative intensity of exeise can be measured clinically by using either the percent of
aerobic capacity (V&nax) or percent of maximal heart rate. Subjective measures also exist, like
the rating of perceived exertion sgadesimple toolte exercisecan usdo selfassess effo
level on a numerical scale which corresponds to intensity. These tools are befoefitiding
an optimal exercise prescription and titrating appropriately. For example, a moteamelt
individual may be able to generate a higher wattage of waakshorter duration compared to a
sedentary individual. To equalize effort or intensity the more-trathed individual may need to

perform an activity at a greater speed or with more relative resistance.
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Medical Nutrition Therapy (MNT) is individualizd nutrition care provided by a
registered dietitiamutritionist or another nutrition professional meeting alternative criteria set
forth by the representative state. In 2001, MNT was included in the Federal Register by the
Centers for Medicare & MediahiServiceg CMS) authorizing provider coverage for the
provision of nutrition services for patients with diabetes and renal disease. Medical nutrition
therapy services are defined by CMS as dAnutri
providedby a registered dietitian or nutrition professional for the purpose of managing
di s e’dAdttmugh carbohydrate countiramnd the diabetic exchange method may be two of the
most common methods of nutrition education for patients requiring glycemic management, other
dietary techniques and protocols are emerging as alternative, workable approaches. The
following is a brief reiew of novel dietary approaches that have been investigated for the
control of T2DM.

Food Order. The order in which nutrients in a meal are consumed has been shown to
significantly lower postprandial hyperglycemia in patients with type 2 diabetes. INmsioiaof
11 subjects were given the same isocaloric meal on two separate, fasted occasions. The meal
contained high glycemic index carbohydrates,-fatyprotein and nonstarchy carbohydrates.
When the protein and nonstarchy carbohydrates were condiratethey observed a decrease in
postprandial glucose levels at 388.6%), 60 {37%), and 120 {16.8%) minutes, and serum
insulin at 60 (49.6%) and 12840.2%) minuteg?

Similar results were observed in a slightly larger Japanese study thayedhtiie
s t r a vegegaples bafore carbohydréte They i ncluded a second arr
a 30month period using monthly nutrition education sessions orifieg patients with

diabetes. The intervention group had a significant decrea#ieAmn. from (8.2% to 7.1%) over
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the 30month interventiori> The same group later demonstrated in an educational intervention
the advice to consume vegetables before carbohydrates was more effective than focusing on an
exchangebased meal plaff.

Fasting protocols There are a variety of fasting protocols that have become more
popular. The treemost common regimens are: (1) continuous energy restriction, i.e. caloric
restriction (total daily kcals do not typically exceed 1200); (2) intermittent emesgyyction (2
days, usually nonconsecutive, of energy intalke600 kcal/d), i.e. alternate day fasting or the
5:2 diet; and (3) time restricted eating or time restricted feeding (the feeding window of an
individual is reduced to a8 h time period)>’® A study comparing continuous vs intermittent
fasting observed improvements in HiAweight loss, and fat mass loss although there were no
significant differences between the grodpsnother group found intermittent fasting more
advantageous foreight loss compared to continuous energy restriction in obesé®iiba.
authors postulated that intermittent fasting is easier to execute since it only requires attention two
days per week, requiring less consistemecyn d t hat it mags @rtoldaitc emiomiemi
the compensatory metabolic responseductions in resting energy expendit(ié®
Simplicity, circadian rhythnmmegulation reduced daily fedtate and relying less on glucose are
possible reasons why time restricted feeding reggage able to produce lower blood pressure,
decrease inflammatigand reductions in body weight in a small human trial and in rodefis.

Meal Frequency.The fedstate, i.ethe postprandial phase, lasts roughly 3 hours after
the ingestion of a meal. After consuming a mixed meal containing carbohydrates, there is an
increase in insulin, blood glucose, glycogenesis, and in caloric excess the potential for fatty acid

synthesis.
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Eating less frequently, i.e. 2 meals per day may be more advantageous than eating six
smaller meals. This is similar to the principles of time restricted feduirxtending time
between mealdBoth practices, in theory, are simple to execute anddaothieduce the length of
time an individual is in the fedtate. One randomized crossover study showed improvements in
body weight, hepatic fat content, fasting plasma glucogeeiide, glucaggrand oral glucose
insulin sensitivity when the subjectstiviT2DM consumed only breakfast and lunch compared
to when they were assignadix meal per day regiméfi.

Diabetes Prevention and Management ProgramsLifestyle interventions can prevent
or delay development of T2DM in individuals with prediasedad may be more effective than
first-line pharmacological therapies as demonstrated in the National Diabetes Prevention
Program (DPP) tridl! The National DPP is a ye#ong, groupbased model, created in 2010 to
address the increasing burden of pabdies and T2DM in the U.S. lItis a eeffective
intervention centered on behavior change, focusing on healthy eating and physical activity, and
was initially established by the CDC to improve evidebased prevention programming in
clinical and commuity-based settings. Organizations that enroll individuals in a DPP will use a
CDC-approved curriculum, host a minimum of 22 sessions over at |éagtatime frame and
submit participant attendance, weight lassd physical activity every 6 montfsDespite
positive outcomes from DPPs, referral (4.2%) and participation (2.4%) rates among qualified
adults remain low. Although Blacks and Asians reported receiving more referrals, white females
were most likely to participate. More concerning, it alspegps potential participants lack an
interest in enrolling in the offered programming. Sevdaty percent of adults who were not

referred, reported a lack of interest in engaging in alpeay diabetes prevention progr&.
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Diabetes Mellitus: Techological management devices

Continuous Glucose Monitoring. Continuous glucose monitoring (CGM) also known
as continuous glucose monitoring system (CGMS)den approved by the FDA as recently as
the | ate 19900 sesmédasue dbleod giosedconceatiation ie sulbcutaneous
tissue at set time intervals (usually every 5 mins) for the duration of the wear period. The CGM
has a sensing monofilament that is inserted in the abdomen or backside of the upper arm. Newer
models have a battery life sustain a wear period that is approved fdi07days although the
earlier models were only accurate up to 72 hours. Fingerstick glucose readings are often
necessary for device calibratiéh.

An article by Clark & Lyons from 1962 proposed the fgsheation of glucose
biosensors in their review of the uses of electrode systems for continuous monitoring of pH,
pCQ; and pQ in cardiovascular surgery. They described placing a thin layer of the enzyme,
glucose oxidase (GOx or GOD), containing dialysis memés and a detector electrode to
determine glucose by measuring the decrease aoi@entration and the liberation of hydrogen
peroxide® In the second generation of glucose sensors, the elexto@ptor, @ was replaced
with a synthetic electron dex mediator. This resolved the deficit caused by oxygen
concentrations being one order of magnitude lower than measured glucose concéhiFatson.
eventually led to the development of thederndayglucometerwhich is a personal, portable
blood-glucose meter, for the use of setbnitoring of blood glucose (SMBG}:28

The ultimate use and benefit of CGM devices is to reduce-lambhyperglycemic
excursions, obtain overnight blood glucose data and trends, and increase convenience to the
patient by decreasing some of the time burden of conventional SMBG using infiragére

sticks. Conventional SMBG involving finger sticks has notable weaknesses for its diagnostic
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capabilities. Finger sticks only measure blood glucose at a single point in time, nor do they
provide information on the direction or velocity of changingcglse®® For T1DM, insulin
requiring T2DM and insulimaive T2DM patients, most evidence indicates that consistent,
frequent SMBG improves overall glycemic control, which imparts a subsequent reduction in
HbA:c, and an overall reduction in risk of adveesvents? Although testing frequency appears
to improve control, testing is burdensofdhe profile of individuals most likely to test more
regularly are older, female, living with a partner, longer duration of diabetes, multiple daily
injection trerapy (MDI), lower HbA, poor hypoglycemic awareness, and recent hypoglycemic
events!
Newer CGM model s are beginniqAadgdjuoactevei us e
which means treatment decisions can be made without the use of additional fokgerrdtihe
time of this writing, two types of CGM systems are currently availabletiraal CGM (rtCGM)
and intermittently scanned continuous gl ucose

monitoring®

Behavioral Change Theories and Models

Among the leading causes of death in the U.S., diet and exercise, both lifestyle behaviors,
are two modifiable factors thaanhelp reduce the risk of disease onset or improve disease
management. Most Americans do not consume enough fruits, vegetadidesnfil
micronutrients while simultaneously consuming too many processed foods, sugars, salt, saturated
fat, and calories. As mentioned previously, less than half of all Americans obtain enough levels
of physical activity. Even though much is known abbet positive benefits of optimizing diet
and physical activity, very few people prioritize their time and take the necessary actions to

execute these powerful health modifying behaviors. The execution of these changes, behavior
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change or lifestyle changegstribes changes in activities or practices by individual or groups

that may improve health outcomes, decrease risk factors for chronic disease or improve disease
management. The following sections will explore behavior change theories and examples of
sucessfully employed techniques. Although in this writing, the primary focus of behavior

change and behavior change theories reviewed will be related to diet and physical activity

Table 1.6 Summary Table of Behavior Change Models with Key Constructs and

Determinants

Models and Theory

Key Constructs and
Determinants

Miscellaneous Features

Health Belief Model

1) Perceived susceptibility
2) Perceived severity

3) Perceived threat or rigk
4) Perceived benefits

5) Perceived barriefs

6) Self-efficacy*

7) Cues to action

Modifying factors can impact some
constructs*

1) Age

2) Gender

3) Ethnicity

4) Personality

5) Socioeconomics

Social Cognitive
Theory

1) Knowledge

2) Perceived selefficacy
3) Outcome expectations
4) Goals

5) Perceived facilitators
6) Impediments

There is continuous interaction
between:

1) Personal factors
2) Behavior
3) Environmental factors

Transtheoretical Modé

Stages of Change
(SOC)

1) Precontemplation
2) Contemplation

3) Preparation

4) Action

5) Maintenance

6) Termination

The Processes of Change explain
advancement through SOC

1) Consciousnesgaising

2) Dramatic relief

3) Self-reevaluation

4) Environmental reevaluation
5) Self-liberation

6) Helping relationships

7) Counterconditioning

8) Reinforcement management
9) Stimulus control

10) Social liberation
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modifications, much is written on addictive behaviors such as alcohol and smoking cessation,
mental health disorders, and more currently, addictive gamingscaedrtime use.

Information and knowledge are useful tools to aid in behavior change; however,
independently, they appear to have many inadequacies for sustained, motivated lifestyle changes
required to observe significant, measurable improvements ithtedtomes. The provision of
knowledge about a given topic is referred to as education, or in this context, nutrition education.

Nutrition education can be delivered to individuals or groups and is typically seen to be
more useful as a preventative toalher than a therapeutic ot¥éMlodern definitions of nutrition
education include knowledge, skills, supppatsd food and nutritiomelated behaviors that can
be used to inform the design process for intervention programs and educational cfrricula.

Behavioral change theories attempt to explain the deemiking process of why and/or
how individuals or groups change modify specific activities and behaVidrseoriesare useful
tools for planning, implementing and evaluating interventltoys answer i ng 6what 6
is needed and 6éwhydé and 6howd individuals may
definitions of theory, the one used forathis
set of interrelated construc{soncepts), definitions, and propositions that present a systematic
view of phenomena by specifying relations among variables, with the purpose of explaining and
predi cat i ngAagicepisa maona@mponent of a theory and when a concept is
adoped in a theory it is termed a constri¢ariablesspecify how a construct can be measured
in a specific situation and should be matched to constftts ny f act ors af fect
decisionmaking process and their perceived ability to executeaage. The behavior change
theories reviewed here use a combination of the following factors: determinants, motivation,

ability, support (interpersonal and environmental). The three most reviewed behavior change
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theories and models in the published litera are the health belief model, social cognitive
theory, and transtheoretical mod&l3Table 1.6 providea summary of the key features of each
of themodels described here.

TheHealth Belief Model (HBM) was one of the earliest conceptual modssisd to
explain health behaviors for the prevention or avoidance of diseases. It is a combination of Kurt
Lewindbs theory that an individual s perceptio
behavior’*">Lewin is considered by manytobeh e #Af at her of $%8lisi al char
theory was later extended by Leventhal and others to explain the variations in adherence to
treatment and integrating stimuttssponse theory with cognitive theory to predict and explain
behavior. Putsimpi, he HBM descri bes that an individual :
by their health beliefs or convictions. The HBM offers explanations to some of the specific
determinants or constructs that influence beha#i6i!’

The determinants of actiom key constructs of the model proposes that action is
primarily motivated by the beliefs or convictions held by an individual about specific health
related information. The key constructs are (1) perceived susceptibility, (2) perceived severity,
(3) perceved threat or risk, (4) perceived benefits, (5) perceived barriers, (@fetfcy and
(7) cues to action. The model also acknowledges that age, sex and ethnicity exert indirect
behavioral influences by impacting perceived threat, barriers and benefits.

The HBM was originally used to guide public health workers to design preventative
interventions and predict behaviors related to health conditions. It is found in the literature as a
tool to evaluate the effectiveness of health intervention usedam@tonal programming. A
study evaluating the effects of an educational intervention on 120 (60 intervention, 60 control)

T2DM patients used the HBM to assess for effectiveness. Changes were measured at baseline, 3
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and 6 months for the key constructsdaeltefficacy through a questionnaire data collection
tool. The researchers found an increase in perceived susceptibility, perceived severity, perceived
benefits, seklefficacy and a decrease in perceived barriers after attending only #\® r&0
educdion sections. Although they observed changes in beliefs, it is unclear if this will result in
significant improvements in short or lotgrm health outcomés.

Social Cognitive Theory (SCT)wasborn from social learning theognddeveloped and
descriled in books authored by Albert Band@f&>The primary assumption of SCT is that
human behavior is explained by the dynamic interactions between personal, belevibral
environmental determinants. It has a core set of determinants which include kgmwled
perceived selefficacy, outcome expectations, goals, perceived facilitators and impedfthents.
Although the HBM and the TTM are models of individual health behavior, the SCT is a model of
interpersonal health behavior where individuals interact thithrenvironment and influence each
other in a form of reciprocal deterministn.

Transtheoretical Model (TTM) and Stages of Change (SOG)as originally developed
in the late 1970s and 1980s by James Prochaska and others from a comparative analysis of the
leading theories of psychotherapy and behavior change. The stages of change were discovered
from subjectsd disclosing that they used diff
stop smoking. This led to the concept that behavior change iagipeugh a series of stages.
The TTM is built on the stages of change which contain six core constructs: (1)
precontemplation, (2) contemplation, (3) preparation, (4) action, (5) maintenance and (6)
termination. Some newer interpretations of the modet termination leaving five core
constructs. The TTM model describes change as a gradual, continual process that develops

overtime, but it may also be dynamic and nonlirlé&¥The TTM does not help predict
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behavior; however, it proposes selfange isa model of behavior change that can help guide
planned change efforté Although not reviewed here, other theories, like the theory of planned
behavior (TPB), identify intentions as the best predictors of behavior change.

Behavior change can be descrilbgtthe phenomena of all the paetion(s) and
motivation(s) that takes place before an actionable step is performed. Pochaska provides an
explanation of progress through the SOC by the Processes of Change (POC) which contain ten
constructs: (1) conscioussgraising, (2) dramatic relief or emotional arousal, (3)-self
reevaluation, (4) environmental reevaluation, (5)-Be#dration or commitment, (6) helping
relationships, (7) counterconditioning, (8) reinforcement management (managing rewards), (9)
stimulus or environmental control, and (10) social liberation. The POC have practical
implications when designing an intervention. Figlu@illustrates the processes that typically
support progression between the SOC. If an intervention was designed to istpralas
control or provide helping relationship to a population that is mostly in the precontemplation and
contemplation stages of change, the intervention would likely be less effective than a targeted
one based on the subj kabdbésr spaigkpapulatonssaigh a h g e .
with the following stage of change distributions: 40% of the population are precontemplators,
40% are contemplators and 20% are preparing although other studies show some discrepancy to
this generalizable rulebserving the precontemplation distribution closer to 2695

Foregoing a formal assessment of a target populations SOC, or the lack of informed
studies, could result in a fundamental design flaw of amtthded intervention if the

distribution in thestages of change, a variable, does not match the process of €hange.
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Figure 1.3. Conceptual Overlay of the Constructs of the TTM/SOC for Intervention Design
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TTM/SOC Informed Behavioral Change. Some studies have solely examined the
scales and measures for assessing stages of change, decisional balance, situagfficalcyelf
and processes of change for specific populafibiibese preliminary findings may be
particularly helpful for informig future clinical or public health interventions to tailor the
behavior change strategies to the individual stage of change subgroups in a study.

Since behavior change cannot take place until an individual has taken an actionable step
and had a change beliefs or cognition, the TTM can help researchers and program designers
create individualized interventions designed to help people progress along the stages of change.
To aid in the movement along the stages of change, interventions may use thegbrcitasge
constructs to influence desirable behaviors. The ten processes of change can be divided into the
following two process categories: experiential/cognitive and behavioral. Experiential pgocess
are (1) consciousnesaising, (2) dramatic reliefremotional arousal, (3) sealéevaluation, (4)
environmental reevaluation, (5) sélferation or commitment whereas the behavioral processes
are (6) helping relationships, (7) counterconditioning, (8) reinforcement management (managing

rewards), (9) stimlus or environmental control, and (10) social liberafion.
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CHAPTER 2: HEALTH AND DIETARY BARRIERS OF FOOD INSECURE PATIENTS
WITH DIABETES: A MIXED -METHODS ANAL YSIS OF PROJECT FEED
ABSTRACT
Objectives The aims of this study were () evaluate dietary qualitgnd psychological
dispositionand(2) explorepsych®ocial and environmental barriers and facilitators to healthy
eatingin food insecurgatients with uncontrolled type 2 diabetes mellitus.
Methodology: A total of 14 m@rticipants wereecruited from an outpatient clinic in the Triangle
region d North CarolinaDietary quality wasssessed using the-Bdur recall method and
psychologial screenings were done using HRQOL andPHQ-2. Semistructued interviews
contained questions from three primary categopesception ohealthyeating, barriers to
healthyfood and &perience withdiscrimination Interviews were recorded, transcribed, cqded
andanalyzedusing thematic analysiéll data and interviews werabtained from the
participansd h® me
Results Themean energy intake was 13k@&al. Shortfall nutrients wereitamin A, folate,
vitamin C, vitamin D, calcium, potassium, magnesium, and fiber whiierated fat, sodium
phosghorus, and niacin were greater than reference amdbefisiencies were observed in all
food groups excepefined grains and oil§ hirty-three percent of parfjgants had a positive
screening for the likelihood of a major depressive disofideo. major themes emergedarriers
to healthy behavior&subthemestrangortation, money, and comorbiditiea)d reliance on God.
Conclusionand Implications: Based on these findings, programsrking with patients
dealing with food insecurity and chrordonditions should consider reducing the barriers
obtaininghealthy, suitable foodsy addressingheir financial constrainf®bstacles with

transportation, and the physical and psychological burden of comorbidittesnponent of

31



spirituality may bebeneficialbecause it appears this populatiehes ontheir faith in God for

comfort ando experienceontentment.
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INTRODUCTION

Food insecurityFI) anddiabetes mellituarebothindependenthassociated witipoor
health,inadequate omproper nutrient intakeandexertan additionafinancial burden on
individuals dealing witteitherof these issues>"22244546.5§\/henboth issues angresenin an
individual, theysynergisticallyconfound health ancreate additional obstaclés disease
treatmentFood insecurity is a social determinate of health and catebéfied andcategorized
by the6, 10, or 18 item survescreenerslevelopedy theUSDA6 s Economi ¢ Researc
Service?? Diabeteds a chronicmedical conditiorwith tiered criteria to describe severapnd a
leading cause of death in thaited States®® The prevalence rates Bf and diabeteare greater
in minority and economically disadvantaggmups Diabetess an independent risk factor for
food insecurity and food insecurityis associated withreincrease in mortalityi-ood insecurity
anddiabetesare multidimensional issues requiriogmprehensiventerventions andn
interdisciplinary car@approab for these patient8ecause access to nutritefoodsand
healthcare utilization artypically low in these patienfgsheyhave a greater risk afeveloping
comorbidities ane@xperiene substantial barriers appropriatalisease management
behaviors»10:11:4243

In 202Q the prevalence ofdod insecuritywas estimated to effect 10.5% of U.S.
householdsOf thee househols| 6.6% hal low food security and 3.9% had very low food
security? Lowfood securityeduces access to desirable fodulg quantity of food intake is not
severely disrufgd Whereasiouseholds witlvery low food securitgxperience reduced food
intakedue to a lack of money or other resources for fétaliseholdsn the Southgcontaining
children, Black householders, and when the referencerpesanemployed all hae greater food

insecurityprevalence. Food secure households tend to spend 18%asa@ @ercent of total
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income for food than the typical food insecure household of edemiaize andthe latter may
make tradeoffs that reduce their access to healthcare and disease management equipment or
treatment

In 2018 the Centers for Disease Control and Prevention (CDC) estimated that 10.5% of
the U.S. population had diabetasd br adults over thege of 18 years, the prevalence
increases td3.0%2! Rates are highest American Indians, Black, and Hispanic ethnic groups;
counties in the southern and Appalachian regions; individuals over the age of #hihsavdth
obesty (BMI > 30).423Adults who did not completeigh sclool have nearly twice the
incidence rate compared to thagleo compleedhigh schoolRacial differences in diabetes
incidence are likely explained by modifiable biological differences arairdination of
environmental, psychosocial, socioeconomic, and behavioral factors. Biological fiketors
elevated waist circumference, body weight, blood pressure, and dyslipielegnidahe strongest
associatiorwith disease incidenc®ther risk factos include racial and poverty composition of
neighborhood depressive symptoms, educational level, employment and marital status,
difficulty paying forbasic needs, smoking and alcohol,ufietary intak€low intakes of fruits,
vegetables, and whole graiand high intakes of sodium and sugar sweetened beverages)
physicalinactivity.*2

Food insecuritynegativelyaffects both dietary quality and quantiBeople experiencing
FI tend to havdéower intakes of fruits, vegetables, Idat dairy, fiber,vitamin A, vitamin B,
calcium, magnesium, zinc, and higher intakes of 4dtacessed foods***Multiple
international and domestic groups have identified that a Western dietary pattern containing
nutrient poor foods consisting of refined grains, sugar sweetened beverages, and low nutrient

density foods is associated with a significantly great&raigleveloping diabetes than a more
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traditional, cultural, and plasidased diet?#3°%%° These findings explain, in part, wisiironic
diseaseates like diabetesare40% greatelin people with FIBecause poor dietary qualityas
risk for diseaselevelopmentit is not surprising thahese issues amterconnected and
confounding:?1%|f diabetesprecedes Flihe individual experiences significant increases in
health care expenses and the addititinaé burden for disease management. Ttstsco
associated with diabetesay stress already limitdohancial and time resourcésading tothe
di sruptions in oneds ability td*procure suita

Foodpantries soup kitchens, and sheltenr®e the most commamonfederaform of
emergencyutrition supportfor people dealing with food insecuritfhesehungerrelief
charities helpedu or eliminat the barriersassociated witleost and accegss food.These
agenciegvere initially designed to provide temporary assistammsvever many households
utilize these services regulaf§t Through the Feeding American networkete are
approximately 60,000harityagendes that serve customers diredyd 200 food banks which
actas lager distributiorhubsfor the smaller poinbf-access agencié® Although food pantries
do not appeato beeffective at reducing food insecurity, they do seem to decrease the impact
and overall burdesomewhat®® Another notable shortcoming of fd@antries is thpoor
nutritional qualityof theavailablefoods Since most food pantries do not hagé&igeration or
freezer storagdhey often lack theapacity to distribute perishable foMlithout refrigeration
foodmust beshelfstable, sdahelargest perceageof distributeditemsand caloriesre
nonperishablg®®1%

The conundrum food assistance agencies faokasng sufficient calories to reduce the
impact of hunger and low food resouredsile being mindful otheimpactpoordietary quality

hason the health of their custonseFor agencies to offer more nutrtisfoods hey must
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navigateissues with supply and acquisition ahénsatisfytheir clients preferenceandthe
demand for specific food itemd®31%>106yariousinterventionshave been piloted in food
pantries and modest improvementssaopply anccustomeifood selection behavioksere
observedIinterventionprogramsdesigned to improve the dietary qualitiyfood pantry users
mostly utilized someform of nutrition educatiorio affectthe desiredbehaviors Strategies
included more traditional education sessions and broctmutasget a specific nutrient or food
group like sodiun®’ or whole graing® or more novel approachesing a peer mentor
model*% color-coded food quality ranking systef?¥!'? or food samplingéxposures®3108.113
Otherqualitative studies have explortdte generakexperiences dbod pantry customers
and theirbarriers and facilitators to healthy eatiig expand on previousork, our study
investigates the health profile and experiencesmédicallyvulnerablecohort of patients
dealing with food insecurity and uncontrolled diabétesn urbarenvironmentvho were
participating in a fresh produce home delivery prograine aims of this sidy were to
investigatg(1) dietaryprofile andpsychologicatdispositionand @) through semstructured
interviews,explore thgperceptions and decisions made when choosing fobd#enges

obtainingfoods, andexperiencesvith discrimination in healthcare.
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METHODS

Study Design

This crosssectionalmixed-methods study obtained data franmedicallyvulnerable
cohort of patientparticipating in a home delivered fresh produce progizata wasolleced
from multiple short surveys and anrdepth interviewDiet and psychological dispositiomere
assessed using ASA24 hour food recdft* andthroughsurveys assessingelf-efficacy,
disposition, and moott*>!*®*Recordedsemistructurednterviews were usetb explore the
specificbarriers and facilitators of food insecure patients with uncontrolled diaPargisipants
who enrolled in the studgrogram, Project FEED (Feeding Empowerment and Educational
Delivery), wereprovided monthlyn-home nutrition educatioby a FEED teananda montHy
bag offresh produceParticipantgeceived these servicasno cosfor 6 monthsProject FEED
is an interinstitutional collaboration between a medical schooadietetic internshigDlI)
program in the Triangle region of North CarolifEED teamsontaineda first-yearmedical
studentpartneredvith agraduate level dietetic internship studétachFEED team was
responsible for following their assigned patienttfeeduration of thes-monthin home, nutrition
education and produce delivgryogram.
Student Teams Training

Each FEED team had one medical school student and one dietetic student. All teams
were required to attend an initial orientation, two trairéagsionsprovide informedconsent
(Appendix AJ), and complete a surveyhich was used for the analysis of a separate sfiuty
orientation provided an overview of the program, expectationsaaiegpportunity fostudent
participants to ask theesearchers questions. The first training session, taught by a medical

school faculty member, covered basic motivational interviewing techniques. Students met their
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teammate and performed a team buildiogvity. On a separate eveninggtsecond training
session reviewed the nutrition education curriculum and hastablishappropriate goals with
the patient participant. FEED teams were assigned their patient during the second session and
medicalstafp r ovi ded an overview of the patientds he
confounding health, social, or living issues that could make the sessions more challenging.
Nutrition Education Curriculum

The nutrition education curriculum was writterdasrganized by an RDN and designed
by one of the medical research team members. The curriculum was writteri"ajrade
reading level and caainssix units which introduced and reviewtg following topics:
vegetables, fruits, grains, protein, quickais, and snackEducational content was primarily
sourced and adoptéddr om t he Uni ted States Department of
Guidelines for Americans, 20120201!” Additional information was obtained from the Cester
for Disease Conttand Preventionthe National Institute of Diabetes and Digestive and Kidney
Diseases, and the American Diabetes Association. Each unit was specifically designed to address
optimizing dietary strategies to improve blood glucose control and improve adbetat related
outcomes through nutritiohe complete manual is locatedAppendix A2
Participants

Purposive, convenience sampling was useeécauit marticipants from alarge outpatient
universitymedical centeduring theSpring of 2018 Potentialparticipants werscreened using a
multiple pass method to enswak eligibility requirementsvere metThe first screening pass
was conductethternally by clinic staffFood insecurityscre@ing was performedsingthe
Economic Resources and Food Security USBited questionnairé? If patientswerepositive

for food insecuritythey were invitedop ar t i ci p at e -siterfresh praduce pragram.c 6 s o0
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Theclinicd Beshproduce prograrprovides a free bag of fresh fruits and vegetables each week
that could be picked up for personal usem the fresh produce prograratientpool, a second
pass waslone tosortfor the appropriatenedicalcharacteristicsThe eligibility requiremerg
were:two or morecomorbiditiesand at least one wakabetesvith anHbA1:> 8.0. If all

eligibility requirements were met at this point, contact from the outpatient medical staff was
made and an invitation to participate in Project FE#3offered For interested patients willing
to participatethe third pass was done to ensure home suitability and sAfetsit to the

pati ent O6waspertorsneddye ticensed clinical social worker (LCSW) oregjistered
dietitian nutritionist (RIN) to ensure a safe environment for researchers and students. Other
exclusionary criteriavere: lack of stable housing, unable to communicate, unable to consent,

Spanish speaking only.
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Materials and Instruments
Semistructured Interview Guide

Researchers developedemtstructured interview guideith a series obperrended
guestios organized into three differectategorie®xploring facilitators of balthyeating
barriers tohealthyfood, and experieces with discriminationin healthcareThere were eight
requiredquestionswith the option of up to six additional probing questions to explore a positive
responsend obtain more contextom arequired questiorinterviews were recorded using
Olympusdigital voicerecordes. Interviewerscompleted ethics trainingnd received basic
gualitative research methodology education from content area efpartheir respective
universities All interviewers lad experience irfnealth cargtreating patients with food insecurjty
and diabetednterview questionsvere revieved by content area expedasdthen theresearchers
conducted internamock interviewsSome minor edits were matteseveraljuestiongor
clarificationand the order of the questions was charigechprove cohesiveness and flofv
interview.
Other Instuments

During enroliment visits with participants, researchers obtainedrm@Adietary recall
and read aloud and recorded their responses for three short surveys. Dietary recalls were
obtained using the National Cancer Institute, Automated/A#tiinistered 24Hour Dietary

Assessment Tool (ASA24}* The Healthy Days tool or HeatRelated Quality of Life

(HRQOL) is a surveillance tool to assess fan
ment al health over timeo. We used the 4 quest
ismaintained n t he Centers for Disease Control and F

and can be used as a proxy to measure the health component of overall qualifyoftiée.
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Table 2.1 Semistructured Interview Guide for Project FEED Participants

Category Prompts and Questions

Perceptionof Prompttl 6 m going to ask you some qu
Healthy Eating foods you typically eat.

1. Tell me about the foods you eat on a regular basis.
2. What do you eat at hontleat you consider to be a healthy meal?
3. What makes it easy for you to eat healthy?

Barriers to Promptl 6 m going to ask you some qu
Healthy Food eating more challenging.

4. What makes difficult for you to eat healthy?
5. Can you ¢ll meaboutthethings that make it hard to get food.

Probe For example, some people don't hera@sportabnto a
grocery store.

Prompt:Being able to eat and have access to food are really important
health and wellbeing. Other things that are also important include havil
safe place to live and exercise, having supportive relationships, and be
able to get around.

6. Can youlescribenow thesassuesare going for yo@

Probe a)What makes these things difficult?
b) What helps you with meetinfese needs?

Experience with Prompt:l am going to ask you some question about discrimination. If yc
Discrimination are uncomfortable answering any of these questions, feel free to declir
response.

7. Have you ever experienced discrimination or been treated unfairl
because of your vight, what you eat, or how you loskhen
obtaining medical servic@s

Probe a)lf so, can you tell me about the last time thappened?
b) Why do you think it happened?
¢) How does that make you feel?

8. Have you ever experienced discrimination because of your race ¢
gender?

Probe How do you think that affects the healthcare you receive?
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Patient HealthQuestionnarie (PHQ2), 2 question screenawas used tgcreen for depression
in a firststep approach'® Researchers developed three questioassess perception wls
efficacy related to shopping acdoking The lf-efficacy tool was not valited.
Data Collection

Researchers contactessearclparticipants by phone to schedaléme forhome
interviewsand data collectiorResearcher first reexplained the purpose of the study, provided an
overview of Project FEED, expectations for partifs, benefits, potential risks, and then
encouraged questions before obtaining con§ame. esearchefrom the teantonductedhe
interviewand obtained responses to the three surveys t he parti ci pantsdé mai
kitchen.Interviews wergecordedhendownloaded from an audio recording device to a HIPAA
compliant repositoryParticipants were asked rtothave other household members present
during the data collectiopessiorto reduce any bias.af't al t i me spent i n each
ranged from 60 minutes and most recorded, setnuctured interviews took approximatdly
minutes.Surveyswere read to participants and responses were recorded by the research staff
member on behalf of the participafihe multiple pass ASA2dietaryrecallwas alsaead and
recorded by the resear cher Dethnarscallgverecieanedh e par t
and reviewed in detail for missing data. All recalls were inspected for breakoffs, outliers, and
entry duplicationsAll interviews andsurvey data were collected durivay and June of 2018
Data Analysis

Interviewrecordings were transcribeérbatimand timestampedy undergraduate
research assistani$ho were trainé to transcribe audio filesranscriptionsand audio fils were
thenreviewedby a researcher to ensure text and audio nragchio develop the codeboo&ach

participantso6 t mé&iplisat byithe tesearehgeam. Buwringekly segtings
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the team discusslifirst impressionsemeaging themesnotes, and mensoTheinitial
transcriptionreview praess yieldedour coding categories with a total 21 individual codes.
Final edits were made to the codebook including code exclusionary criteria (e.g. when a code is
not appropriate tase for a particular circumstance) and any code definition which shared
overlapping meaning were redefined. Two codes were removed, which left four code categories
and 19 individual codes. Table 2.2 provides a summary of the finabowdteand the full
manual can be founid Appendix A4

Before research assistants could begin assigning codes to the transcriptions, they had to
complete coder training. Coders completed ethics training usingpaselfl module, reviewed
basic qualitative research methodology and theory, and practiced veithuah passage. Coders
were required to assign codes to a passage fr
The code associations were discussed in a group setting and examples were provided on why a
code may be a good or poor fit for differsgenarios. After coders were trained, all transcripts
were reread and coded using codes from the revised coding manual. To increase trustworthiness,
all interviews were coded independently by a lead researcher, registered dietitian, and research
assistantThe researchers continued to meet weekly during the coding process and used
consensus coding to determine appropriate assignment of codes. When consensus was unable to
be reached after group discussions, the lead researcher would make the final decision.

Raw counts, means, and percentages were used to quantify demographic characteristics,
health metrics, food security, sefficacy, health related quality of life, and depression from the
three surveys and screeners. Using a single paBs@4ecall, ve calculated averages for total

energy, macro and micronutrients, saturated fat, added sugars, food groups, sources of foods, and
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beverage consumption patterns. We also looked at number of eating occasions, feeding window,

and eating environment.

Table 2.2 Summary of CodeCategories and Individual Codes from Project FEED Code
Book Spring 2018

Code Category Individual Codes

Dietary Habits Food Decisionghealthy)
Food Decisions (unhealthy)
Food Choice Compromises
Skipping Meals
Ability to Prepare Meals
Nutrition Facts Panel Understanding

Barriers to Healthy Eating Financial
Miscellaneous
Perceived
Environmental

Motivations God
Coping Strategies
Physical Activity
Assistance/Support Structures

Social Determinants of Health Comorbidities
Experience witlCrimeor Violence
Physical Safety
Health Literacy
Discrimination
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RESULTS

Demographid’rofile

A total of 14 participants were enrolladd consented to Project FEED. Baseline data
was obtained for 12 of 14 (86%ihdinterviews werebtainedfor 14 of 14 (100%pf
individuals.Participantscomplied with the request to conduct the interviews in priatit®ugh
duringtwo interviewswe werebriefly interrupted by other household occupartsese slight
interruptions did not appear tlisrupt the candor of the interview procebsio participants
became deceased during thménthnutrition education intervention portion and two more were
lost to follow up so they were unablto complete the nutrition education compon€&he
average age of the participants was 55 year§aldg 23-74 years)11 (79%) were femald,2
were Black (86%)1was White (7%), and 1 identified as Other (7%d) participants were
unemployed or retired arfthd an annual income lafss thar$35,000.0nly 3 21%)lived with a
partner or were marrie@dnd the rst, 9 (79%) were single oresided alone

The mean BMI (body mass index) for the group was 40. All participants had more than

two comorbidities, and the average number of chronic disease diagnoses per person was 4.8

Table 2.3 Project FEED Patient Demographics

Participant Characteristics Number of
Participants (%) *

Total No. 14 (100%)
Age,y

Range 2374

Mean 55
Sex

Male 3 (21%)

Female 11 (79%)
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Table 2.3 Continued

Ethnicity
Black 12 (86%)
White 1 (7%)
Other 1 (7%)
Income
< 25K 11 (92%)
25-35K 1 (8%)
Education
HSsome 4 (33%)
HSyrad 6 (50%)
BS 2 (17%)
Relationship Status
Single 5 (42%)
Partner 1 (8%)
Married 2 (17%)
Widowed 2 (17%)
Separated 2 (17%)
Food SecurityStatus
Food secure 0 (0%)
Marginal food security 1 (8%)
Low food security 5 (42%)
Very low food security 6 (50%)
Health Metrics
BMI 9 (40)*
Chronic Diseases 14 (4.9*
HbA1:% 11 (9.7)*

*Health metric values in parenthesis are calculated means
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(range2-8

was 9.7%Nearly all participantbad a food security status of Low Food Security or Very Low

separate

di agnosi s) .

Al

| parti cdbMmcant s

FoodSecurity, 42% and 50% respectively. Quegson had Marginal Food &eity (8%).

PsychosociaGcreeners

Self-efficacyand confidence iability to eat ehealthydietwereassessed from three

guestiongelated tdood quality, preparing, and obtaining heajtfoods. Thre€27%)

respondents felt they ate healfymo s t

fisometimes, and t

he

o b ,ixt(59%) fett thantbey ate healthy

remai ni

ng

12 (66%) repordfisome or ficompletely confidemtpreparing healthy mealsost, 10 out of

12 (83%) patticipantsfelt at leasfisomewhatonfidenbin their ability to choose healthy foods

from the grocery store.

Table 2.4 Healthy Eating SeHEfficacy Screener

Level of Confidence

Question/ltem Not at all | Not very | Sometimes| Somewhat| Completely
often confident | confident
Ability to eat healthy 1(08%) | 2(17%) | 6 (50%) 3 (25%) 0 (00%)
Preparing healthy meals 1(08%) | 2 (17%) 1 (08%) 5 (42%) 3 (25%)
Choosing health foods 2 (17%) | 0 (00%) 0 (00%) 7 (58%) 3 (25%)

From thefour questionHealth Related Quality of Life Sa{HRQOL), most

respondents, 9 (75%gaid their health waairo or fipooo, 1 ( 8 %)

(17 %)

health was not good mo r e

and only 1

t han

person

¢ h o s @veiithedast80 days,(60%) participants reported that their physical

s. Mentaldhehlthfivasclightlyabetterathah physicehlth for the last
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30days. Fou ( 3 3 %)

dayso

oevernyidag.,ar3 y( 4 2 %)

participants

reported

c h o s 8(25903set vaet r eadl

t hei

Four out of 1333%)participants scored 3 on the PH@2 which suggests a major

depressive disorder is likelWWhenasked about havingw interest or pleasure when doing

thingsonl 'y 3 (25 %)

Asever al dayso,

chose

imor e

t h a n6 (B0&o) choseo f

(42%) reported natver feeling down, depressed, or hopeless; however, 4 (@paeda

negati ve

di sposi,and((B5%p n

fimever ahadahabdf

Table 2.5Health Related Quality of Life Scale(HRQLS) and Patient Health Questionnaire

2 (PHQ-2)
Perceived Physical and Mental Health Over
Time
Question/ltem Notat all | Several > Half Most days
days days
How many days during the past 30 day 1 (08%) | 5 (42%) | 4(33%) 2 (17%)
was your physical health not good?
How many days during the past 30 day 3 (25%) | 5 (42%) | 3 (25%) 1 (08%)
was your mental health not good?
How many days did poor physical or 3(27%) | 4 (36%) 1 (09%) 3 (27%)
mental health prevent usual activities?
Depressed Mood
How often have you had little interest of 3 (25%) | 6 (50%) | 2 (17%) 1 (08%)
pleasure in doing things?
How often have you felt down, 5(42%) | 4 (36%) 3 (25%) 0 (00%)

depressed, or hopeless?

ASA24

Themean energy intake was 13k&l, which is lower than theeference value for

r

fidnaoyt s Oa, t

naod exgkerieBeing |@wbirkeyest orelpas. For disgosition, 5

individuals over the age of 50 years diiber was also notably lower than the recommended
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amount at 11 grams. Fat and protein were consisted with reference amounts and saturated fat was
19 gramsOn averag@articipants consumed approximately 10 teasgeguivalents of added

sugars.

Table 26 Energy and Macronutrient Profile

Dietary Component (Value) | Project FEED Reference Valué | + difference (%)®
[mean] [F > 50 years old]

Energy (kcab 1358 1600 -242 (85%)
Protein (gJroa 60 46 +14 (130%)
Fat (2035% of total E in d) 54 3671 62 0 (100%)
Saturated Fat (§) 19 20 -1 (95%)
Carbohydrates (gpa 160 130 +30 (123%)
Sugar (g) 61

Added Sugdr(t equivalents) 10 12 -2 (83%)
Fiber (gh 11 21 -10 (52%)

%ased on EER (Estimated Energy Requirement) using a reference female that is sedentary, 55 years old,
126 | bs and 640
byalue based on reference weight using 0.8 g/kg/d
‘AMDR (Acceptable Macronutrient Distribution Range)
do4 DV (Daily Value)
®percentags are provided as a reflection of adequacy to the Reference Value

Participants consumed lower than the referefadee for total fruit, total vegetable,
legumestotal grainswhole grainsand dairy. They consumed greater than the reference value
for refined grains, protein, and oil®n average less than a half serving of whole grains were
consumedMost dietary protein came from poult(42%)and other meatgke pork and beef
(31%)Cur ed meats (i .e. processed mferdi%each.il unch

Less than 1%f calories from proteieachcame from seafood, legumes, ang,seghile nuts

accounted foapproximately2% of protein intakemostly from peanut butteFor vegetables,
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more than half of the participanbnly consumegotatoes or other starchy vegetables like peas
or corn. This subset aldacked any intake of red, orange,dark green vegetables nor did they

consume a source of legum@&mly one participant consuma partial serving of legumes.

Table 2.7 Food Group Equivalentsand Intake

Food Gfoempwi)azl Proj ect Referenc(+di ffer &l
[ mean]] [F > 50 'y

Fruit,edptal 0.5 1.5 -1. 0033 %
Veget abl eq, T 1. 35 2 0. 8%
Veget abl ds,q)S 0. 6 0.6 0. 0(0L1 009
LeguMmes) 0.04 0.14 -0.10

Grains,-eqot al 3.7 5 (3 wh -1 .03( 74 %
Grains,(dzgf)i n 3. 4 2 +10@170
Pr ot eezq) 5.25 5 +0. 295 %
Dai(reyq) 0.6 3 -2.04(20Y¥
Fats, Oils (g 13.5 5 (t) +806270"
Fats, Solid ( 26 NA NA

3US Department of Agriculture, Healthy U:Style Eating Pattern for 1,600 calorie level pattern
bpercentages are provided as a reflection of adequacy to the Reference Value

Of the micronutrients, vitamin A, folate, vitamin C, vitamin D, calcium, potassium, and
magnesium werbelow recommended dietary intake levéten, sodium, phosphorus, and

niacin were consumed in amounts greater than reference values. When comparingakesn

to the median values, significant decreases were observed in iron (13 grams to 9 grams), vitamin
A (329 mcg to 223 mcg), vitamin C (55 mg to 33 mg), and vitamin K (88 mcg to 58 mcg).

Nearly twothirds of the participants (64%) reported drinkswgar sweetened beverage fruit-

flavored beverage Only 3(21%)participants consumed any tap waterd 79% consumed only
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Table 28 Mineral and Vitamin Intake

Dietary Compg Project| Referenteg +differ
[ mean]] [F > 50 'y ( %)

CalciuRrBA(mg) 537 1200 -6 63 (¢
CopperRDA(mg) 8 8 90 -2 (9¢
IronRD(Amg) 13 8 +5 (16
Potassium ( mg 1663 4700 3030735 %
Sodiurgl(mg) 2610 1300 +1310 (2
MagnesiFLaJDnQ ( mg 180 320 -140 (
PhospholngAs (m 858 700 +158 (1
SeleniuRrEpA(mcg 8 8 55 +33 (1€
ZincRD(Amg) 8 8 0O (10C
Vi kpaA 329 700 -371 (¢
Thi amirba ( Mmg) 1.2 1.1 +0(109Y%
Ri bof | arvwd n ( m 1.2 1.1 +0.1 (1
Ni aci @pa( mg) 20 14 + 6 (1-
Vi troB 6 1.7 1.5 +0. 2 (
Fol ate, rbot al 257 400 143(64%
Vit Bl@2a( mcg) 2.7 2. 4 +0. 3 (
Vit GoA mg) 55 75 20

Vit Dropemcag) 2 15 -13

Vit Ka(mcg) 8 8 90 -2 (

%ased on EER (Estimated Energy Requirement) using a reference female that is sedentary, 55 years old,
126 | bs and 640
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bottled water. The average total moisture intake from both foods and beverages was 1712 grams.
No one reported any consumption of alcohol.
Semistructured Interview s

Fourteen of 14 (100%) sessiructured interviews were completdtheaverage length of
the interviews ws13.51minutes,and the range w&31-48:52minutes All participants were
askedB questiongrom three categoriesPercetion of Healthy EatingBarriers to Healthy Foqd
andExperience with DiscriminatiarThe Experience with Discriminatiasectioncontairedtwo
closeended questions with follow up probéshe interviewer received positive responséwo
dominantthemes emerged frothis cohort of paentsas they described the burden of living
with uncontrolled diabetes and food insecushd their attempts to reconcpeorhealth and
environmental circumstanceBhe patienexperiencesare described ithe following sectiong)
barriers to healthy behaviors anda2idthankfulnesgor God.
Barriers to Healthy Behaviors

Paticipantsconsistentlydescribedransportation anthoneyas barries that limied
accesdo self-definedhealthy food. Additionally, confoundingpsychological stresssexisted
simultaneouslyParticipants expressed concerns relatédemanagmentburdenof
comorbidites andexperiences witkiolence This corfluence of stressors atdrriess appeared
to challenge theadopton of otherwisehealthy behaviorsausedvorsering health outcomesand
effectivelyreducedheir ability to properly engage in consistent diseasmagenent practices
Transportation

Participants frequentlgitedlimited financial resources as a significampedimento
being able t@fforda convenient mode dfansportatiorio accespreferred foods

Transportation posed a significant barriepteferred grocers or food retailers which they
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described as havirgbetter selection arahigher quality of food. Theefood retailers were

usually further awayso public or private transportatiowas required. Since most participants

did not have accedo a private vehiclehey relied on rides from friends, famifyublic

transportation if they lived in close proximity adus line or hadenough money tpurchase a
nonsharedcommerciatide serviceWhenthe cost of transportatidsecameprohibitive, there

was a greater reliance on local stoseich as Dollafree, Family Dollarpr privatecornerstores.
Participants reported that when they have to relgtoresthat are abse to home theyhave to

accept the tradeff on quality for cmvenienceFood costs were not always cheaper instioees

with a closer proximity to their residence; however, their selection and overall food quality were
described as worse. Participants often had to contend with the dilemma of spending more money
ontransportation to procure desired foods versus obtaining food from local refHilersost of
transportation would therefore reduce the total available funds for food potentially resulting in an

unacceptable quantity.

AWell, my aid takes metothe sto&o,i f she dondét come itds har
there because, uh, 1 f | dondt[jgehave t he mon
there. So, thatdéds hard for me to get there

have the finances to get there or the mondyuiothe food

Some participantstilized asupplementahpproach usingoth public transportation and support
from friends and familyThis individualexpresses hdrustrationof havingto wait for her
daughter to drive her to the store onweekendIf she chooses to take the bus mieek,she

has tomakea 1-hourbustrip to Walmart each wayshe stated her daughter was only available
to transport her on the weekends because she is woStieglescribelsertwo options of

waiting and goingvithout preferred foods versienduring a long tg that ultimately costmore.
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AYeah, it can get aggravating, if it comes to that pdind m , you kikog what,
l et me wait until the weekend. Thatdés what

somethinglreallyr eal | y want to eat and | dondét hav:e
There was also a general perception that healthier fooasaaeedifficult and costlyd access.

filt is harder to get healthy food because of the money. Getting héazdithys

more expensive 0

Money

Althoughmoneywas frequently cited as a common barrietramsportationthey were
not alwaysblendedareas of concern. Moneyill appeared to be andependentinderlying
stressoandfunctioned as anothéarrier tohealthy food access and healthcare utilizafidns
participant immediatelyprecedingthis passage, stated that transportation was nissaa for
her. Shecognitively separates theo andsees monegs an insufficient resource boidge the

gap between otheupplemental resources and aid programs.

ASometi mes money makes it hard for me to ge
stanps and | uh have two grandkids that um | take care of and | uh béengqdrt-time
because |1 6m disabl ed. I get a disability chec
money | have...the money | get from my little part time jdiijsmakeqit] kinda hard

sometime&

This participant found ammnovative stratgy to maximize her moneghe frequents a variety of
different food retailers andevelopedelationshig with many of the store employees and
managersEmployees of the stoseill give her acall, or she will call thento learn if there are

any deals omood items.
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Al let them know | am onlaudget,and | need a little help. Hghe manager]
saidiwe algiwehdlyesl p i f you aski naond slobvie sbaeye ni|l e 1

asking. And thatdésowhat, thatoés what they

The storemanager andorkers are more than willing to assist bgrproviding this information
if she calls the storénother participanemploys a similar strategyShe describda challenging
scenariovhereshe d d mave enough money to afford formula and diapghe concludethat
the babywas at risk of becomingnalnourishedso she pursukassistancérom the store

managersather tharnutilizing federal or state sponsored ritittin support programs.

Alf you got to go in the store, and you don
|l ady, tell the | ady, fdAsay | ooilkoigetdondét hayv
my baby no Pampers, so can camhelpypd, ease help

she going to help you, or either she going to send you somewhere else where you

can get help o

Comorbidities

Comorbidties were common in this cohort of participartaelve of the 14§6%)
participants hadt or morediagnosedonditions All participants had a diagnosis of diabetasd
other common conditions that were desedhvere hdéh issuegnonspecific) lethargy, pain,
and depressioi.hey acknowledgedhe complexities of trying tananagehese chronic
conditionsandthe mental and physicakhaustiorthey experienceas a resultSome participants
admittedto enduringbouts ofiethargythatmade it more difficult to actively manage their
conditionsand engage ihealth promotindpehaviorsHere a participant describkew physical
exhaustion interferes with her motivation to cook aatlhealthier foodso sheesorts to

consuning convenience, highly processkabd items
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Al just don't feel like preparing nothing and maybe even eat thegnstuifi like
the Weenies and stuff, and stuff like that. Just sometimes too tired and just don't

feel like ito

Another participanacknowledges that constant eff@tequired to control and maintain blood

glucose She also mentiortsow critical thetiming of management is and, at times, must be acted

on immediatelyto avoid a dire outcome.

fiCuz blood sugar may want to decide to go high and you gotiagotta fight for

that. You gotta be | ike aight, I know | &m
insulin, then | c¢can relax, or then you gott
like, ugh.0

There is also a sense of concern that current conditions could worsen and negativelgtimepact

conditions ohealthattributes Somereferences were madedpecific biometricsand labeled as

Aunda ear fcantuot. Hee fa@articipamefers to the length of time dealing with a foot

ulcer and its impact on quality afd. There is also the awareness that when blootbgiand

HbA:c are elevatedhis correlates to a poor healing environment for the yéoet the

persistence of the ulcex causng frustration.
iNext week ités going to be four months, th
your blood elevates, is the more the wound staptryg t o heal . Because h
when you bring down the youidevel you will notice how the wound start
h e al i nlbhasgodo when your, yaow, your blood level and it was
elevated, uptoaniné t hink itoéd be, it would bring b

now | feel so depressed with ya know the. fat
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Similarly, this participant understands the importance of exercise to help improetediand
otherillnesses; however, she suffers from chroniapelnichis a citedbarrier to her engaging in

exercise.

Aé tos kinda hard for meumtileeindmtoepaierr ci ses an

most of the time so that kinda makes it hard

This participantommented that the lack ofoney onset of neurological symptoms, and
depressed mood were all reasons why she deddrdsdealtha s i bike dtlers she has
multiple physicians and there appears to be a management burden as theijtiwoek (@
attempt to find a solution for the bouts of verti§he describes the scope of impagigpart of
[her] life.
i money is a main factor and then umm. You
have to base my daysased on my dizzy spills.,S¢henl would like to go to the
pantry or the sheltebut sometimesam not able to because I'm too dizzy to get
out or too dizzy to go for a walk. It's just that part of my lif@&s a main obstacle
in my life. But I'm trying really hard with my primary dor, specialist, and all
the different medicdlpeoplgd and then there is my mental health you know. When
| get in one of my real bad depression epispbest don't want to do anything

and that's not healthy

Spirituality

Faith in God was a consistent theme throughout our interviews. Particilgsetsoed
God as a source of contentmédrdpe,and safetyThere was an awareness of fewerity of
oneds e beaalthstatisamafinancialimitations, however, thig belief in God allowed an

optimisticreframingtoon® f At hi s c darticidantb displaggan att@uale of
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contentmentappeared to find solace that any predicantey were currently facingrould be
temporaryor apredeterminea@hallenge in which they were provided the strength by which to
overcomeln this example, a participant wessponding to a question related to being able to

afford preferred fooddnitially her responses were,
A éyou got to make with what you goandfil can afford what | need to affordo

She descrik®not being able to afford some foods that she desired} biue aame time
suggesting she h&®r minimum needs me$hefinds security andrust in God andthat He will

provide fad for her, so she muke patient

i f | want somet hi ngélagaotGodbnnysidevandl canodt af
heés going to make it happen. He may not m

happenbut he will make it happen right on tirbe

This participan describé suffering withpoor health fothe last20 yeas, and she stated she is a

difficult patient to diagnose and treat because of the complexity of her symptoms and health
conditions.Shespoke appreciatively dfer relationshi@nd the worlka cardiologistperformed to
successfullydiagnose and treat her when simelerwentriple bypassurgery and received

multiple stintsShe believes the cardiologistds wor k an

keeping her aliveShe bekves Godas preserved her life and that she must now helpsother

But |1 d&m not complaining becaulstebsa Good. of p

|l t6s just nobody but,lttymatotomplad | know who

A different participantsimilarly gave context to héinancial concernselated to food access
She admitted to not having enough money forfoad havi ng the #dAright f ooc

because of her lack of available transportat®ire described having limited mobility and having
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to rely on forearm crutches which she explained nmadleility andobtaining fad difficult.
When asked about other aspects of her hestilhexplained thathe relies om relationship with
God for guidancecomfort,and daily support.

filt could be better. You know, |, um, | take it day by day. You kngng to]

improve on things, iy a k now i fGod in[tdeanmdét]of it, kt evaulp

never workdér me Which | gotta keefisod in a relationship for spiritual

guidance and get through my daily process, y@ah
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DISCUSSION

Other qualitative studies have previously investigated the impact of food insecurity on
type 2 diabetes in simila@opulations:®?! however, this is one of the first to take a mixed
methods approach to investigate other stressors and barriers to a healtfiprgtand
transportation were the two maimmonlyreported barriers to obtaining healthy foods while
physical pain, experiences with violence, and relying on others to access goods and medical
services were also mentioned as frequent stresRoesutritional patters we observed were
consistent with manglietaryrisk factors fothe development and progssion of chronic
illnessesManaging and worrying aboubmorbidiies especiallydiabeteswas both a time
burden and stressdvlany ofthe participants reéd on their faith in Godnd had a spiritual
practiceto cope with these stress€rurfindings gpear to be consistent with the work of other
groups and further builds on the literature to understand the characteristics and behaviors of this
medically vulnerable population dealing with food insecurity and type 2 diabetes.
Barriers to Healthy Food

Money is clearlylinked to ood insecuty and food insecurity is associated with higher
rates ofdiabetesother comorbiditiesand worse health outcomes ovef&lf.Even though
money was expressed as a barfaeracquiring food, it was not apparent that the participants saw
their economic position as a potentialise fotheir current health statuSince this line of
guestioning was no teardthigassocation way presentiorendiohdyi t 6 s un
was notdescribed as a barrier for larger purchases or expenses like rent or mortgage payments,
utilities, medical bills, or debt, bubére was a heightened sense of monetary awareness around

the costof smallerpurchasesExact costs for certain products and services were often cited and
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mentioned. Participants performedhny micro decisionfr smaller expensemndcalculated
coskto stay within the confines of their budget.

A commonly described barrie t hat money presented was acc:
participantscould bedefined asuitablegrocer locationand desirednode of transportatiari-or
the participant to have full access to preferred foods, they had to have sufficient moneyto affor
both the cost of the food and the transportation necessary to travel to the food retailer.
Oftentimesthe preferred grocer was further awthgreby increasing the cost for transportation
and causing eedistributionof food-fundsfor travel expensegonversely grocers withamore
ideal proximitywere reported to havessfood variety and lower qualitproducts Other
gualitative analysis of persons dually experiencing food insecurity while managing diabetes also
found transportation as a major bartie food access, the ability to mgahn, andobtaining
preferred foodd!®'2! Our study cohort used a varietymiblic and privatéransportation
methods to gain access to food. No one blamed their health on or suggested that owning a private
vehicle would result in an improvement in their health. Relying on public transportation and
others such as friends and family membexsemed commonplace. Food access related to
limitations in transportation were exacerbated because the participamtsdasiknown food
desert trars 122

People experiencing food insecurity tend to have a lower overall dietary difalitbich
is an outcome we also observ&erall, theirconsumption patternsould be described as pro
hypertensive oa pro-oxidative stress diet. The average diet was characterized by high intakes of
saturated fat, sodium, sugar, and sugar sweetened beverages, while calcium, potassium,
magnesium, whole grains, fiber, and ptaased sources of protein were low. Comiyion

consumedoodswere refined grains from white bread, hush puppies, and pasta; from protein
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ground beef, chicken, and lunch meats; the most common vegetables were white potatoes, green
beans, corn, and cabbage; very little fruit was consumed; and snack foods likelpipstace
cream, crackers, and pork rinds were abundant. No one consumed sufficienioateneals
that were consumed came from prepared or convenience foods. Participants reported feeling
confident in their ability to coakHowever, in this samplingiookingwas almost never
performed other than warming ggnned or frozefood in the microwave asn thestovetop.
Spirituality

Resiliencevasan emergenthemein other studiesontainingsimilar participant
demographicsvhowerealso experiencing conbination offood insecurity diabetesor mental
health issue$®1?! Although resilience was not an independent amdidant themen our
study, it was presetrand intertwined hr oughout t he part idewhippant soé f
was a majotheme This phenomenon has beeescrileda s firGeol di Relying@n Godn
this contextallows emotional stresses to $fgared or fulljtransferre to an external entity
alleviating some oall theworry.122 Spirituality mayprovidethe capacityto transcendvhat may
beotherwise perceived d@eak circumstancesich agpooror worseninghealthconditionsand
limited financialresourcesWalker et alexploredpotential intervention programs for food
insecure, African Americans living in the inner city with diabetes. They found that faith in God
and religion were important facilitators, and participants relied on these beliefs as plausible
coping mechanisms.Peadoxi cally, negative health outcome
p | a¥which we similarly observed. Some participants appeared noobe tharaccepting of
their health and economic situation and may even hold a theological determinigtanp®his
position of accepting what is and what is to come threatens personal responsibility and the will to

make executive changelhey alsaeportedthat participants desired interventions that had a
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peerrelational component, access to community weses, and stress manageméhiTwo
participantsfrom our cohort sufferethassive heaffailure anddescribed being thankful foeir
healthandtheblessingof life which they attributdt 0 Go d 6 s me The gbilitatalte gr ac e .
resilient, appear®tbe the result of consciously remaining in a state of contentment. Suffering
andenduring hardshiparecommon themg&found throughout many religious doctrines
including the Bible. This phenomenon is likely tiedhe spiritual practiceof actively trying to
emulateor endure similaexperience$eld by theprimary deityof a particular religion
Resiliencemay emanate frorspirituality, and spirituality is acommon coping mechanism in
African Americans dealing with financiatress and illess.Spirituality is usedo cope with the
stress of famjl pressures, parenting, and daily psychological distréd&>124
Another similar studgonductedy Myers, et al investigated the coping strategies of
African Americangdiagnosed with a mental illness agxperiening food insecurityWhen
asked about their relationship with foakle researchers learned that participargse loney and
isolated.During moments of stress or sadness, participants reported either eatirdustore
boredom, or lesbecause thefelt preparing food for one was too burdensdii&Ve observed
the potential for these effects also. Most of our participants lived atmhata meals isolation
Al | interviews wer e c o nsduingtagtiche hoursOtirnesearphars t i c i p
reported that windows were covefggblinds or curtains to restrict natural lighnd televisions
were often left on without anyomweatching.Nearly allparticipants reported eatingth the
television on. Myers, et akoncluded thaa strong social theme related to food and mental
healthexists in this populatiariThe desire to eat communallyastied intoaspects ofamilial,
socid bonding and evemostalgia Even though this group was economiigaisadvantaged,

there was a strong desiredloareresourcesvith otherst!® Our findings confirmed the outcomes
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described in the |literature that external s
health may have a greater place of importance than money alone. These factors should be
considered and incorporated into any thoughtful programmatic desigwlzen proposing
policy to help this population. Faibased features may increase relatability, improve relational
development, and increase acceptance. A biopsychosspaifial approach may be needed to
improve desired behavioral and health outcaties
Limitations

Although we did not intentionally seek out African American participants, our multiple
pass screening criteria yielded a patient cohort that was predominately African American (86%
and 93% nonWhife This did not impact any procedurestioé study design but does reflect the
local population for the specific geographical andeerewe recruited. One of our main
objectives was to explore barriers to healthy eating. We did not explicitly survey how well
utilized or knowledgeable they weréfederal or state sponsored nutrition support services.
SNAP was mentioned by two participants, but we did not explore the benefit amount or if the
benefitswere consistently sl

Instead of obtaining 3 separatel2dur recalls from each participant, it is moren
line with a higher level brigor, we only obtained one 2dour recall from each participant. It
usually took multiple attempts to schedule an appointment and cancellations, rescheduling close
to the appointment time, and no shows were comiReasibly it would have been very difficult
to obtain two additional passes for each participant and potentially subject them to

unnecessary burden.
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CONCLUSIONS

In this cohort of individualexperiencingood insecurity and uncontrolled diabetes
money and transportation were consistently expressed as significantstiamirealthy diet and
preferred foods-utureprograms attempting to impro¥eod accesshould address these two
barriers while als@onsideringncorporating components &dith-based practicet® enhance
acceptance and connect wittese individuals at a spiritual lev#lfaith-based practices are not
feasible or acceptable, using commymr family mayimprovesocial bonding and reduce
isolation.Although pain was not a dominant theme, it was noted dsergrainterviews
Future studies may consider exploring meditation in the forprayfer or other biofeedback
techniques to help rede pain associated with chronic illnessl other etiologies not explored
here.If addressed hedeterminantslescribed in this studyayyield an improvement in quality

of life by improving overalhealthfrom a biopsychsociatspiritual perspective.
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CHAPTER 3: INTERPROFESSIONAL EDUCATION BETWEEN DIETETIC INTERNS
AND MEDICAL STUDENTS IMPROVES CONFIDENCE IN NUTRITION
EDUCATION DELIVERY SKILLS
ABSTRACT
Research Question/Aims
Does participation with an interprofessional education program between students enrolled in two
different medical specializations increase confidence in delivering nutrition education and
improve willingness to collaborate with other healthcare providers?
Methodology
Graduate students froadieteticinternship (DI) program and first year medical students were
partnered together in teams of two. Each student team was assigned a patlednebeived a
positive screening for food insecurity and uncomgbdiabetes from a local clinic. For 6
months, student teams delivered fresh produce to their patient and provided monthly nutrition
education in the patientdéds home. The nutritio
information such as servingsis, food groups, label reading, and how to improve blood glucose
control. The students completg@re- and posiparticipationsurveys to selssess their
knowledge and skills gained from participatinghe program.
Results
St ud €hmangs id Perceive@onfidenceafter the émonth program compared to baseline
demonstrated significant{mlue < 0.05) increases in confidence for 7 of the 9 items.
Confidence increased in studentsd ability to
referral, and thautritional management of common chronic diseases.

Conclusion/Importance
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Healthcare training programs should consider utilizing interprofessional educational
opportunities to increase confidence, learning, and the ability to collaborate within tthedreal

interdisciplinary team, which may improve overall patient care and health outcomes.
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INTRODUCTION

Interprofessionagducation (IPE) is thought toe a precursor tproductive and effective
interprofessional collaboratisifIPC), especially in health care delivel3f. The World Health
OrganizatiofWHO) definesIPE asoccurringwhen students from two or more professions learn
about, from and with each other to enable effective collaboration and improve health
outcomes$?’ In acomprehensivepdateof a largemetaanalysisthe Institute of Medicingfound
thatIPE was associated with stronger competency specific knowledge, improvements in
perceptiorand attitudes, and changes in skille.a lesser degresome studies observed
changes to the delivery of patient carel improvements in clinical outcom&8A logical
progression is thdPE will lead to more IP@vhich will lead tobetter patient outcomes and
satisfaction for both healthcare workers and patiéhtsviders engaged interprofessional
collaborativepracticesshould know how to work in an interprofessional teanth health
workers from different professional backgroumaisl competentlgommunicate witim the team
to patients, families, and commueisi!?’

Models that have been uskxl IPE often featuralesignated coursegth specific
learning outcometargeting IPE. They often involM&inging together studen¢presentatives
from avariety of medical and allied health specializasidn diveiseteams they will engage in
collaborativepatientcentered caresvidencebased practice, communicati@and/orquality
improvementssignments and projectst?®Possible barrierfor academic programs adopting an
IPE frameworlkare curriculacoordination angblanning andnterpersonal relationship
developmentStudents from different disciplines often arratespecificprofessional training
degres with different levels of knowledg and this can lead to lower levels of appreciation

towards a profession thatay have less rigorowimittance standard®
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METHODS

During Fall 20B in the Triangle region of North Carolirse part of an interinstitutional
collaborationgraduate students from a dietetic interngBip) program andirst yearmedical
schoolstudentgarticipated in a fresh produce home delivery and nutrition education program.
Studens from each institutionwere partnered with student from the other pnagn and these
student teams werassigned a patiefdr whom they were responsible for deliveg fresh
produce and monthly nutrition education in the pafienst h o me .
Student Recruitment

Both cohors of students were recruited throughh e i r p r erigntichleatnsg e x p
competencies that were aligned withn academidraining courseStudenfparticipationin the
programthrough the course@as mandatoryhowever, students had to d@ptto the study and
complete informed caentfound inAppendix Al Informationsessions ereheld separately for
eachgroup of students and thegspectivecourse instruct@to explain the program, study
design expectations for participation, and answer any preliminary queslicaisingwas held
over the course dfvo eveningsEachtraining sessiotaughtmotivational interviewing skills
heldteambuilding exercisg, andan opportunityto review and practethe delivery of the
nutrition educatiorcurriculum Trainingwasprovided by a medical doctor and registered
dietitianand the topicsvere Engaging Hardto-Reach PatientsTips for Effective Nutrition
Education andMotivational Interviewing
Nutrition Education Curriculum

The nutrition education curriculum was written and organized by an RDN and designed
by one of the medical research team members. The curriculum was writteri"ajradeé

reading level and consisted of six units which intrcetl and reviewed vegetables, fruits, grains,
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protein, quick meals, and snackrriculum workbook contenwas adopted frorpublicly
availablenutrition information from the USDACDC, ADA, and NIDDK.Each unit was
specifically designed to address optimgdietary strategies to improved blood glucose control
and improve other diabetes related outcomes through nutfit@nworkbook isdcated in
Appendix A2
Patient Recruitment

Patients wereecruited from a large outpatient university medical center during the
Spring of 208. Patients alreadg ar t i ci p at i ongiteifresh groduee pcobravvere ¢ 6 s
usedfor the sampling podbecause they already metiaitial screeningriterionfor food
insecurity The fresh produce program provided eligiblégraswith a free bag of fresh fruits
and vegetables each week that they could pick up for person&baskinsecurity was
identified by the Economic Resources and Food SgduSDA 6-item screener by one of the
clinicodos °hraditionalaligibilisyreguirdmentsncludedadiagnoss of two or more
comorbiditieswith at least onéeingdiabetesand anHbA: > 8.0. For interested patients willing
to participate, &acial worker or registered dietitian conductekaame visit to ensurasafe
environment for researchers and studdstslusionary criteria were lack of stable housing,
unable to communicate, unable to consent, Spanish speaking only.
Proceduresand Outcomes Measured

Student teamsontacted thie assigned patient and schedliéeconvenientime to deliver
the fresh produce and conduct the Rlamng nutrition education. This procedure was repeated for
6 months. Using the curriculum, students wouldhsenthly dietary goalfor the patientand
follow up with achievement of each at the subsequent @si¢. DI and one medical student

werepaired and assigned a patienthat they wouldsisit togetherand provide nutrition
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education monthly foa total d 6 monthsPatient evaluations were conducssgbaratelyasa
part of a larger study, and will not be reviewed here.

Students were asked to fill out a sund®scribing their skills and confidence for various
topics related to diabetes management ame(éppendix BJ). The first survey was
administered at the beginning of the initial training sesaibich all students were required to
attend.The follow up survey was adminisgerat a6-monthwrap-up sessionSkills and
confidence were selissessed by each studesing a 5point Likert scaled responseaired ¥

Tests were used ttheck for significancel{= 0.06) between group means.
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RESULTS

Fourteen dietetic internship studentsre matched with 4 first-year medical students

All 28 students (100%) completed thaseline survey and 20 of 2BL%)completed thé-

month follow up survewfter their participation with the home delivered nuiriteducation

program.Thesurvey investigated items related to clinical skibigerall patient careanddisease

specific nutrition management knowleddée first categry included clinical skills and overall

patient care. Ofhe 5 items assessed in th&gegory all were significant excepihe perceived

importanceo refer to a nutrition professiondalhemean score of the post grofgw this itemstill

Table 3.1 Studentso
an Interprofessional Education Program

Change in

Perceived

Question Baselipe Mean 6—M0_ Mean o-value
(variance) (variance)

Clinical Skills
Obtain Diet Hx 3.20 (1.12) 4.00(0.74) 0.002
Counsel Patients 3.25 (1.57) 3.80 (0.69) 0.024
MI Skills 3.15 (0.66) 3.85 (0.56) 0.005
Referral (Teammate) 2.80 (1.22) 3.75(1.88) 0.002
Referral (Other Nut. Prof.) 1.35 (0.45) 2.05 (3.10) 0.100%

Nutritional Management of Disease
LDL 3.20 (1.75) 3.60 (1.20) 0.057S
Renal 2.60 (1.94) 3.50 (1.11) 0.000
T2DM 3.10(1.88) 4.00 (1.05) 0.001
Celiac 3.10 (2.52) 3.65 (2.03) 0.030

NS = Not Significant

Ski

observed an increase (0.70) although it did not meet significance (0.100). This was likely do to

confusion in the participant responses since it was the only item with a high variance value

(3.10). For knowledge related to nutritional management of diseidsee of the four items were

significant. The only item that did not reach significancedjue = 0.057ywas management of
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LDL cholesterol although the mean value for that item did improve (@dRicipants were also
asked wher¢hey gained most oheir relevant knowledge on nutrition during thedtucatiorl
training Most students chogeaditional lectures followed by case studdglnot receiving any
relevant trainingat all. The graph below demonstrates thienat and distribution of receiving

relevant nutrition education to help patients treat disaaseg nutrition

Types of Nutrition Training

No relevant training

18%
Lecture

Other 43%
11%

Experiential

Learning and Case Assignments
Studies and Exam Prep
18% 10%

Figure 3.1 Type of training where most nutrition knowledge was obtained
by medical students and dietetic interns
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DISCUSSION

This study was one of the first to use IPE and IPC with students from a dietetic internship
program and a medical school to provide nutrition educétioa medically vulnerablpatientin
t he p &dme.&ach giuslent was able to learn more aboeidiheational requirements and
professi onal s khedlthHcaeraessiohahaeei&ach gaieng also eeceivalde
experiencef working with a patient for honths Using a teanibased collaboratiomethod
likely decreasgthe anxiety and r@®nsibility compared tavorking with a patient alone.

When medical students are exposed to nutrition im trening curriculung, they report
an increase in knowledge, confidence, and both a willingness to provide nutrition education and
refer to nutriton professionalé'-3?Since nutrition is such an important factor for the
development of noncommunicable diseases such as diabetes, heart disease, obesity, cancer, and
hypertension, earlier preventative nutrition education and counseling could reduce and prevent
the onset andorsening of these conditiorBoor dietary habits are associated with the greatest
reduction of disabilityadjusted life years. After tobacco, which is second, elevated BMI, blood
pressure, and fasting plasma glucose are the third through the fifthigmifstant contributors
to lifespan reduction, and they are all modifiable lifestyle factors that are strongly tiedf§ diet.
If physicians appreciate the role diet and lifestyle have in preveihtsg chroniconditiors,
they may be more willing toefer their patients to registered dietitian nutritionist or address these
issues themselveg?7131.132

Our findingsdiddemonstraga n i ncrease i n medical student
other healthcare professionals and a stronger understasfdhmg nutrition specific factors
effecting chronic and autoimmune ilinesses. These benefits were also obse¢hexd in

improvements irtonfidencdevelsto deliver nutritioneducationprovidenutrition counseling,
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andunderstanding aherole of nutriion in diseasananagementlthough this was not an
evaluation metric, the student pairings appeared to enyc h  cdmpaayraddsformed

strong bonds during the experience. We did not receive any negative feedback from either
student group during tHest year of the program. The program is now in its fifth year and both
institutions are satisfied with the success of the progranthewvdork performed by the
respectivestudents.

The dynamic nature of health systems requires more intentional éffoeisucators and
curriculum planners to continually coordinate redesign efforts to ensure training is aligned with
practices. Student healthcare training programs are rarely reformed in real time after a health
system undergoes a redestdgtBothcoha t s of students were recruit
experiential learning competencies that were aligned with an academic training course
Professional &althcare training courses should consider utilizing these experiences to expose
students to industrstandards and common practices. An added benefit could also be early
practiceand interactionsvith actual patientdUtilizing an interprofessional education approach,
collaboration of resources betweather medical training progranesuld enhance knowledge
and confidencef entry levelclinical skillsfor their graduates

Most medical educatiotends to take &raditional approach, which igss holistidn
nature and more emphasis is givendisease pathogenesisd symptom managemefthe
traditional approacheties onpharmacologicaherapies t@ddressinfavorablesymptomsand
out-of-range biometricsPrevetion and salutogenesis are rariyght andareunderutilizedn
the traditional medical modéf?® Salutogenesis is the process through which health and well
being aresustainedand it highlightshe behavioral patterns associated with the ability to

maintain orgenerag optimalhealth. Graduate medical education (GME) is limited in
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competencies targeting disease prevention and healttoppanzation It has been well
documented that most students in GME training programs in the U.S. do not rece@vihan
approximately 25 hours of nutrition educatidri®13313Since most chronic diseases and many
acute illnesssareaffectedby poor nutrition, it is important for physicians to hatdeast dasic
working knowledge of how an optimal diet can improve the health of their patients. A 2013
survey assessed the degree to which U.S. medical schools were providing the minimum
recommendation of 25 hours of nutrition education. Only 29% of schoold$ d2f anstitutions
were meeting the minimum requirement. Thisiy percent of the schools were Beenmeeting
half of the requiremengEfforts have been made to ensure nutrition education is covered in GME
curriculums, and although some improvementseHhasen noted, there is still a shortfall in
content hourd®® This is a consistenfinding observedn medical schools Europe androm

other continent$*®13¥"Traditionalmedicaltraining does not equip physicians with the skills
needed tdnelp paients contented withealworld nutritionchallengesaind optimizing an

i ndi vi du ddalthsvelldesseand heatirh Interprofessional educational programs
appear to increase the perceived value obtherpartnering professiomhisshould lead to

more intentional collaborations and foster a robust interdisciplinary team for comprehensive

patient care.
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CONCLUSION
Increasing partnershipgith interprofessional educational experienbesveen
healthcare training programs is an dka# way to satisfy experiential learning competencies.
Having early exposure to IPE may improve willingness to engage in IPC, particularly when
treating complex patients as a part of a healthcare @anfindings suggest that an IPE
experience also imeases treatment knowledge, professional referral competence, and may

improve offerings of preventative services.
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CHAPTER 4: EFFECTS OF SHORT-INTERVAL, HIGH INTENSITY EXERCISE ON
POSTPRANDIAL GLUCOSE
ABSTRACT

Aim: To examine theffects of short bouts of high intensity interval training (HIIT) before
meals on postprandial blood glucose.
Methods: Fourteen healthy adults participated in this randomized, crossover study. The trial
lasted for 1 weekday O-day 6) Onday Q a daily, repeatable menu wiaslividualized
continuous glucose monitor fitted, and anthropometric measurements were obtairmeentihe
planwas repeatedrodays 1, 2, 4, and Bleals were consumed at the same time eachldane
arm of the study, &minuteHIIT workout videowas performedbefore each meal atays 1 &
2. All activity was restricted fodays3-5. The other arm restricted activity days 3 and
performed the exercise @lays 4 & 5.Day 3 was a washoir both groupsnd diet was
liberdized. The primary outcomavestigated washange in postprandial blood glucose
assessed at 120 minutes after each meal by the difference from baselinergkasisements
Results Postprandial blood glucose was lovier 4 (29%) participants on exese days
compared to nonexercised dalarticipant levelignificance was determined by at least 2 of 3
aggregatedneal groupingseaching a level of significance which was determined by a p value <
0.05 Total significant meal groupings were 12 of 42 (29%) for F£:20 minutes and 16 of 42
(38%) for T = 30120 minutes.
Conclusion In healthy, young adult$ilIT before meals did not significantheduice PPBG for

mostparticipants
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INTRODUCTION

In 2018, there were 34.1 million U.S. adu(ts3.0%)living with diabetes’* Another29.6
million more adults are estimated to be undiagnosed. The prevalence of diagnosed and
undiagnosea@vhencombinedmayaccount for more thamne quarter of th&).S. adult
population!” Diabetes was thé™Meading cause of death in the U.S in 204 with the addition
of Covid-19 in 2020, idropped taB™" with over 100,000 deaths and a yeaeryear increase of
almost 179438139

Diabetes mellitus is a group of chronic diseases characterized by a reduction in the
capability ofcells to uptakglucoseto use for normal metabolic proces$e$ype 2 diabetes
mellitus (T2DM) account for 95% of all diagnosed cases. Type 2 diabetesimarily
characterized by insulin resistanghich is a condition thalecreasgtissue sensitivity and
responsiveness to insuliasulting in an increase in the concentration of blood gluddest
individuals with T2DM arelsoobesewhich itself @auses some degree of insulin resistance.
Other commonisk factors for developing T2DM are low physical actiyippor dietary quality,
or having a prioor existingdiagnosis of gestational diabetasprediabete*3>

Physical inactivity is novidentified as a leading risk factor for global mortality.
Physically active individuals have less chronic disease risk, reduced depressive symptoms and
anxiety, sleep better, report improvements in mood, and better overall health and function.
Physical aavity is bodily movement requiring energy expenditure to support the contractions of
skeletal muscles. This includes working, playing, performing chores, and engaging in
recreational pursuits. Exercise is a subset of physical activity and describednasl ptdaysical
movement performed with the intent to improve or maintain one or more components of physical

fitness®’ ThePhysical Activity Guidelines for Americareacommends that adults should
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perform a minimum of 15300 minutes of moderaiatensityphysical activity while also
performing resistance exercises on two or more days each week. In 2015, almost a third of
Americans were considered Ainactiveandor had |
anotherl 9 % had i ns u’lntotaliowenhalf obat Aniencantagulbs are not
meeting the minimum activity level dose of 150 mins per wdéth the onset of Covid 9,
almost a third ofdults in the U.S. and in other countries further reduced physical activity levels.
Physical actiity levels declinedecause ofocial distancing measures; school, work and
business closures; and concerns of contracting the ¥ftfs.

Sedentary behavior is characterized by an energy expenditdre ®METs
(metabolic equivalents). Moderaitgensity is defined as roughly@METs and vigorous
intensity as > 6 MET®’ One metabolic equivalent (MET) is the amount of oxygen consumed
while sitting at rest and is equal to 3.5 mlg@r kg body weight x mif® A noteworthy
amendment in the 2018 Scientific Report is the omission of the minimum bout requiréments.
In the 2008 report, the duration of an exercise bout was set at aumrofilO0 minutes® The
2018 committee concluded that bouts of any length can accumulate and contribute to the overall
health benefits of physical activitfhis amendment to the definition of exercise could result in
different strategies and approachesulfilling physicalactivity requirements. Individuals may
have more flexibility in how, where, and when they exercise to reap the positive health benefits
of being activeAny dose of physical activity appears to confer some bebéfit, is still
unclear what the optimal duration, intensity, frequency, and timing of exercise shoAkl be
exercise prescription should, at a minimum, have the appropriate intensity tiorated t

i ndi vidual 6s s pWrenifdividualizireg\phedical activityf dortsideeatoss.
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should be made to ensure suitability for differagé groups, races, atypbe ofillnessto
optimally prevent or managehronic diseasand improve overallvell-being®®

For clinicians, they must consider the metabolic effects of exercise and its potential to
improve serum postprandial carbohydrate and lipid metabéfité€The 6épost prandi al
phenomenond suggests t ha teahdirglycarides contiblutestoi on o f
the development and progression of diabetes and atherog@mdtimugh blood is an excellent
transporter of nutrients to peripheral tissues, it should nlieel on as aeservoir for excesses
because of the unfarable healtltonsequences mentioned abdveme small trials have
investigated the effegbf variousexercisedoses and protocols eaducingpostprandial blood
glucose and lipid$2143152 Hypertriglyceridemia combined with high levels of bloodagise
impairs metabolic flexibility and likely induces insulin resistafic@Metabolic flexibility is an
individual 6s ability to effecti veclusonaanydi ze b
movement produced by the contraction of skéletascles has been shown to improve glycemic
control in carbohydrate intolerant subjects and those TADM. Many studies have utilized
aerobic activity in doses 30 minutes; however, there are beginning to be more trials that
incorporate shorter duratis, varying intensities, and protocols thaimpare the effects of short
bouts to longer duratiort§>147:150.15L1885 The current study attempts to explore a simple,
calisthenicsbased HIIT workout that could be performed quickly without @nyipment to
reduce postprandial blood glucosore work has been done into poseal activity, so there is
some novelty in exploring the effects of pneal activity.Exercising lefore eatingnay also be
an advantageowspproachf completing exerciserstwill mitigateor lessen theerceived time

restrictive barrierto exercise.
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METHODS

This premeal exercideial recruited healthy individuals durir§pring 202Xfrom the
Triangle region in North Carolindghis study was funded in part by D e Beachirsy
Fellowship GrantThe multi-institutionalsiteresearch took plada the Department of Human
Sciences, North Carolina Central UniversityDurham, NC and the Departmentradod,
BioprocessingandNutritional Sciences at North Carolina State UniversgityRaleigh, NC
Participants and Eligibility Requirements

Participants> 18 years oldvere recruitedhrough research marketing flig&ppendix
C1), student list servs, social media, and word of mdatierested participants were contacted
byaresearchernd descri bed t he cipants veete dequiresl xofnavedcadsi on s .
to food, ke willing to eat the same daily menu four days, exercise before meals, wear a
continuous glucose monitoring devit@ve access t® compatible smart phonand check
blood glucose via finger stick a minimum of four times per &xglusionary criteria insulin-
dependent, dual pharmacotherapy for glucose managenmantpatible smart phonBMI < 23
or > 40, known physical activity restrictions or ambulatory disabilities, pregnancy, or < 18 years
old. An honorarium wasfteredto all individuals thatompleted th&-daytrial.

A total of 22 participants were recruited and met the demographic and-tedatéd
inclusionary criteria. During the initial enrtr
were deemed to be incompatible with the C@pplication. Eighteen were randomized and 9
were place in each exercise arm. Four participants dropped out (2 from each arm) for frequent
device synching errof®=2) or withdrew (n=2). Participants unable to adhere to the protocol,

disclosed this to the researchers and voluntarily withdrewa summary, see Figure 4.1.
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Trial Design

Participants ame to one ofheuniversity sites on Sundagdy 0) to enroll. Enrollment
sessionsook approximately 90 minutes e@mpleteinformed consentAppendix C3, download
and synch smartphone application tiee continuous glucose monitor (CGM)btain
anthropometric measurements, provide glucontedaring and supplie€OneTouchVerio®,
Lifescan, Inc., Milpitas, CA, USA)and fit CGM to abdomen or back of arm (Guaréian

Connect CGMMedtronic,Minneapolis, MN,USA). Research assistants trained in

[ Assessed for eligibility (n=22)

| Excluded (n=4)
s Incompatible device

[ Randomized (n=18)

‘ Exercise Mon/Tue Exercise Thur/Fri (n=9)

(n=9)

Removed
» e Technological errors (n=2)
e Noncompliance (n=2)

{ Analyzed (n=14) ‘

Figure 4.1 CONSORT diagram of subjects in analysicohort
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nutrition helpedparticipantsplanadaily menu that would be repeated days 1, 24, and 5. Day

3 was a washout day where participants were not required to consume the standand inacl

to restrict activity Repeated meal plans contair®theals and 1 snack. Mealsd snackvere
consumed within the same hour during each ofdbetrial days.All meals and snacks

contained a minimum of 30 grams of carbohydrakefmod record was kept during the entire

trial. Participants received instructions on how to appropriately record food, drinks, and the time
on their meal recordAbstinence from alcohol was requirdfdoughouthe duration of thdrial.

Onday 6the CGM was removed, supplies returned, and final sareegnpletedParticipants

were divided into two groups: exercise before mealdays 1 and 2 (n=9) or exercise before

meals ordays 4 and 5 (n=9}igure 4.2 shows an overview of the crossover trial design and
protocol orderA series of three high intsity interval training (HIIT) routines using only body
weight were designed by an exercise physiologist. Exercise routines were recorded and posted
online to make viewing@ccessibl@ndto standardize the dose aftivity (Appendix C3. Each

video targeted a separate lower and upper body muscle group. There were four exercises for each
routine which were repeated twice each. Exercises were performed for 20 seconds followed by a
10 seond rest for a total of 4 minutes with a 60 second warm up. Each session lasted 5 minutes
for a total of 15 minutes dfigh-intensity eercise during each exercise day. TB&ideo series

was repeated on the second exercise Blasticipants were instruad to maintain vigorous

intensity while performing the exercise repetitions during2beeconavork period.Exercise

was not permitted on nonexercised days or during the washaudtteer nstructons included
avoidng strenuous or demanding physieairk andkeep walking consistent on all days.
Participants were provided with an instructional packet to reference the protocol at haane and

contact mmberwas providedf any questions oconceris aros€Appendix C4.
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. BMI, EF%, traiming on
= Day 0 CGM Inserted glucometer, meal plan,
= and exercise
o
\ ) Arm 1 Arm 2
— n=9 =9
E
) Exercise . Both groups ate
: I
1
% Day 3 [ Washout ]
E
Day 4-3 - Exercise Both groups ate
o
'g Day 6 CGM Removed
3]
]

Figure 4.2 Overview of Trial Design

Measurements

Weight, heightBMI (kg/m?), and body fat percemts i ng an Omr on HBF
bioelectrical impedandaody fat analyzer (Omron Healthcare, Inc; Lake Forestwire
obtairedonday Q Blood glucose was recorded every 5 minutes by the CGM for the entire wear
period(day G6). The glucometer was used to obtain fdaily capillary blood glucose

measurement® calibrate the CGM. Capillary blood glucaseasurementsere entered it
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the smart phone application four times per day. Dietary composition was calculated using
Cronometer (Cronometer Software Inc., Revelstoke, B.C., Canada).
Statistical Analysis

Primary outcome werethedifferences in glucosexcursionsn intervention dgs
compared to control days. We usgzhghetti plots to graph and visually inspect differences in
thematchedoreakfast, lunch, and dinnereals per persoifheplottedmeasurements afs30-
minutepostprandial blood glucose measurementgeretime 0 is considered thbaselineblood
glucose measurement for that meal. Time 0 began at the first bite of sAndeablematched
day overlay approach was used to complaeeduplicatedntervention meal$o the duplicated
control mealsTo control for carbohydratietake participants not meeting the acceptable
macronutrient distribution range of 45% warbitrarily labelecashavingmoderatentake.
Those consuming 45% of calories from carbohydrateere labeled ahigh.

T-tests were used to statistically evaluate the postprandial effects using@arins
and time 36120 mins. The PPBG difference from baseline betwe#arvention days 1 and 2
werecompared to the average PPBG difference fromlinaseetween control days 1 and 2, for
each meal, for each individual. The inflated Type | error rate stemming from multiple
comparisonsvasadjusted for by using the Bonferroni teRarticipant level significance was
determined by at least 2 of 3 aggregbhmeal groupings achieving a level of significance which
was determined by a p value < 0.66llow upsurveys verealsoadministered at the completion
of the trialon day 6 Questions evaluatdhow well the subject was able to execute the protocol
andthe degree to which this protocol deviatemin their typicaldietary and physical activity

regimensThe pre and post survey questionsfatendin Appendix C5

87



RESULTS

A summary of prticipant charactesticsis shownin Table4.1. The mean body mass

index and body fat % between treatment arm groups was similar however mean body weight

differed. Age, sex, ethnicity, academic rank, employment staeekly working hours, and

Table 4.1 Research Subjects

Participant Characteristics

Treatment Arm 1

Treatment Arm 2

Total No.

7

7

Mean Baseline Anthropometrics
Height (inches)

71.14 (+ 4.95)

67.86 (+/ 4.30)

Weight (Ibs) 191.86(+/- 44.31)  178.4 (+/- 36.78)
BMI 26.32 (+/ 3.36) 27.11 (+ 4.47)
Body Fat (%) 23.50 (+# 7.33) 22.14 (+4 11.30)
Age, years
1820 1 (14.29%) 0 (00.00%%)
21-23 0 (00.00%) 1(14.29%)
24-29 2 (28.57%) 2 (28.57%)
30-39 2 (28.57%) 1(14.29%)
40-49 2 (28.57%) 2 (28.57%)
50+ 0 (00.00%) 0 (00.00%0)
Sex
Male 5 (71.43%) 3(42.86%)
Female 2 (28.57%) 3 (42.86%)
Ethnicity
American Indian 0 (00.00%) 0 (00.0(0)
Asian 0 (00.00%) 1(14.29%)
Black 0 (00.00%) 0 (00.00%0)
Hispanic 2 (28.57%) 1(14.29%)
White 5 (71.43%) 3(42.86%)
Other 0 (00.00%) 1(14.29%)

Typical Exercise Frequency
Never
1-2/month
1-2/week
3-4/week
5-6/week
7/lweek

1 (14.29%)
2 (28.57%)
0 (00.00%)
2 (28.57%)
0 (00.00%)
1 (14.29%)

0 (00.00%)
0 (00.00%)
2 (28.57%)
2 (28.57%)
2 (28.57%)
0 (00.00%)
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Table 4.1 continued

Collegiate Status
1Styear
2" year
3dyear
4" year
5t year
2"YBA/BS degree
Graduate school
Not a student

0 (00.00%)
0 (00.00%)
1 (14.29%)
1 (14.29%)
0 (00.00%)
1 (14.29%)
2 (28.57%)
2 (28.57%)

0 (00.00%)
0 (00.00%)
1 (14.29%)
0 (00.00%)
0 (00.00%)
1 (14.29%)
3 (42.86%)
1 (14.29%)

Employment
Unemployed
On campus
Not on campus

2 (28.57%)
2 (28.57%)
3 (42.86%)

3 (42.86%)
0 (00.00%)
3 (42.86%)

Working Hours

0-10 0 (00.00%) 0 (00.00%)

11-20 1 (14.29%) 2 (28.57%)

3140 3 (42.86%) 1 (14.29%)

40+ 1 (14.29%) 0 (00.000)
Living Conditions

On campus 0 (00.00%) 0 (00.00%)

Apartment 1 (14.29%) 2 (28.57%)

Lives w/family
Single-family residence

3 (42.86%)
1 (14.29%)

1 (14.29%)
0 (0%)

living environment were all reported but did not contribute to the final analysis.

Analysis of Blood Glucose

Spaghetti plots overlaying 2 intervention mgaési) matched to 2 control mea(slack)

can be foundan Appendix C6 There arghree separat@mealtimeplotsper participantith four

total meak overlayed on each oneThe measurements in the plots 48®minutepostprandial

blood glucose measuremebisginning at tim& minutes which is considered thmmselineblood
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Table 4.2 Summary of Postprandial Blood Glucose Spaghetti Plot Observations

Subject Breakfast Lunch Dinner
Arm 1
2 Greatedifference for One controhad a Very different patterns
one of the intervention | different pdtern compared tdreakfast ano
days initially and then a | otherwise noa significant| lunch. Controldd i d n 6
large plummet. Both difference in shape or return to baseline until
control curves similar return to baseline after 3 hoursControls and
intervention days have
later peakwith slow drop
3 Interventions have highg Intervention and control | Intervention and control
peaks and controls drop| have similar pattern* have similar pattern*
significantly below
baseline after 1 hr
4 Intervention peaks are | Intervention peaks are | Multiple peaks for control
higher and take longer t¢ slightly higher* and interventions, higher
return to baseline peaks for interventions*
52 Similar curves, Intervention peaks are | Similar curves and
intervention peaks delayed compared to pattern*
slightly greater* control, slightly greater,
and returrto baseline
slower*
62 One normal curve and | Overall, curves are fairly | Shape of curves are
two atypical ones similar and all eventually | similar; however, one
suggesting a steep initia| drop below baseline. intervention day spikes
drop” significantly while the
other three drop similarly
to the breakfast and lunct
patterns
12 All curves dip below Both control peaks are | One control curvdad a
baseline. Intervention more greatethan significantspikeand
curves are more negativ| intervention peaks remained elevated for
almost 3 hours. The othe!
curves are similar at time
100 then intervention
curves begin to rebound
around 2 hours
17 Similar curves; no Similar curves; no Similar curves; slightly

differences

differences

greater intervention peak:
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Table 4.2 continued

Arm 2

7 Onecontrol is Intervention responses aif All curves have multiple
significantly greater, and muted; whereas one peaks of varying
other 3 are similar. control spike and the oth¢ intensities

plummet S
with a greater intensity

17 Controls curves drop Threecurves follow a Similar overall.
further below baseline | normal pattern. One Intervention has greatest
than matched control has a wide initial | peak and both fall further
interventions peak and the other one | below baseline

drops below baseline.

11 All curves tightly For 1 set of matched meg One controland
controlled around intervention peak is lowel intervention remain
baseline. Slightly lwer | One control remains at | slightly under baseline.
drop from intervention. | baseline.” The other control has 2

distinct peaks.®

13 All curves tend to drop | Curves dropping below | Curves dropping below
below baeline, no baseline” baseline®
distinguishable
differences.

14 Delayed peaks for all Delayed peaks for 3 of 4 | Controls and one
curves” curves; irregular shape | intervention curve are

similar. One intervention
is drastically different
from the othes.

15 Similar curves Moderately similar curveg Controls stay relatively
flat and interventions pea
around 2 hours

16 Interventions are lower | Most values are below | No consistent pattern

than matched controls.
Three are similar.

baseline although one
intervention has a
significant peak after 1
hour

*missing a control meal
Amissing an intervention meal
gigh carbohydrate meab(45% total kcal from carbohydrates)
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glucose measurement for that meal. Time 0 is the first bite of a Alle42 individual mealtime
groupings were plotted, and 13 (7 control and 6 intervention meals) were missing one of the four
meask. Eight percent of the individual meal data is missing. All but one (12 of 13) of the missing
meals occurred during the end of the wear period. Since participants had some freedom in
choosing the type and amount of carbohydrates they would consume atezdcive added a
carbamount descriptor to indicate carbohydrate intake raf@gbohydrate intake per meal was
categorized as either moderatei(@4%) or high (>45%) based on a percent of calories from
carbohydrate compared to the average daily totatiea consumed. Table 4.2 shows thized

mixed results found from the visual inspection of the spaghetti plots. Overall, there was a
significant amount of variation in meal blood glucose patterns. The visual inspections yielded
observations of potentigllO comparisons where PPBG was lower for intervention meals and 4
where it was greater. Sixteen had normal shaped curves (i.e. a positive peak ardd@d 50
minutes followed by a return to baseline by 180 minutes), 11 had negative peaks or plotted
primarily below baseline blood glucose, 3 had multiple peaks, and 8 were highly irregular and
did not have a discernable pattern.

A statistical representation of the spaghetti plots ustegtswas performed from two
separate baseline measurements to 120 nsirithe results test whether the average PPBG
difference from baseline is lower for intervention days than control days for each meal grouping
per individual.In Table 4.3we tested the peridiime 0-120 minuteswith atotal postprandial
time of 120 minutesAs a cohort4 of 14 (%) subjects demonstratadeduction in PPBG
compared to contraheals To satisfy our definition of significant, two of the three mealtime
values must showlavel of significantreductionfrom the intervention mealBer meal

grouping, 12 of 42 (29%) were significgptvalue < 0.05)The distribution of significant
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findings between treatment arms 1 and 2 was similar. Each arm had 2 sigp#idarnpants and
significant meals were evenlystributed (breakfast, lunch, and dinner all had 4 significant
results).Table 4.4represents the period of T=30 to T=120 with a total postprandial time of 90
minutes. Here walsofound 4 of 14 (29%) of the subjects demonstrated significant redaation
the PPBG compared to the controls. Per meal grouthiege was a greater level of significance,

16 of 42 (38%)Across the two arms the significant meals were again very even. There were

Table 4.3 Postprandial Blood Glucose from Time © 120 mins.

SUBJECT | BREAKFAST LUNCH DINNER Total # Meals

Significant
2 0.00L (1.37) | 0.023e” (2.00) | 0059 (0.83) 2
3 0.256 (1.28) | (ome’ (1.26) | 1000 (0.43) 1
4 1.000 (2.99) | 1.000 (1.95) | 1.000 (5.41) 0
5 0.097 (3.01) | 0201 (3.24) | 1.000 (2.33) 0
6 0.008¢ (4.81) | 1000 (1.43) | 0.609 (251) 1
12 1.000 (2.50) | 1.000 (1.31) | o0.0a (2.52) 1
17 0477 (141) | 00078 (1.60) | 0039 (1.99) 2
7 1.000 (1.58) | 0.395 (1.94) | 0.651 (2.51) 0
10 1.000 (1.84) | 1.000 (1.44) | 1.000 (1.37) 0
11 0.0216° (0.62) | 1000 (195) | 1.000 (1.35) 1
13 0.03e° (1.01) | 1000 (0.91) | oo07e (1.26) 2
14 1000 (0.89) | 0004 (3.28) | 000 (2.08) 2
15 0011 (2.28) | 1.000 (3.06) | 1.000 (1.99) 0
16 1.000 (2.74) | 1000 (1.60) | 1.000 (2.18) 0
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Table 4.4 Postprandial Blood Glucose from Time 30 120 mins.

SUBJECT | BREAKFAST LUNCH DINNER Tgtig'nﬁizﬂaft"s
2 0.009 (1.77) | 0004 (255) | 00m6°(1.07) 3
3 1000 (157) | 1000 (1.47) | o0.o0a (0.41) 1
4 1000 (389 | 00176 (2.02) | 1000 (5.35) 1
5 1.000 (3.89 | 1000 (4.15) | 0.222 (2.94) 0
6 0296 (5.22) | 1.000 (1.81) | 1.000 (2.90) 0
12 0.007¢ (2.72) | 0.0Q (157) | 00196 (2.98) 3
17 1.000 (1.77) | 0210 (1.98) | 1.000 (2.48) 0
7 0.0366°(1.75) | 1000 (229 1.000 (3.15) 1
10 1.000 (2.30) | 1.000 (1.69) | 1.000 (1.74) 0
11 0.0316 (0.56) | 1000 (2.06) | 0.002 (1.48) 2
13 0.0156 (0.63) | 0.008¢ (1.06) | 1.000 (1.33 2
14 1.000 (1.08) | 0727 (4.02) | 0.001 (2.46) 1
15 0.121 (2.38) | (0496 (1.24) | 1000 (2.20) 1
16 0.001 (3.27) 1.000(1.74) 1.000 (1.45) 1

6 significant meals for breakfast and 5 for both lunch and dinner.
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DISCUSSION

In this study involving healthy, nondiabetic participants, a before maaingte high
intensity exercise routine did not significantly reduce postprandial blood glucose compared to
matched nonexercised days. This exercise prescription was designed to meet the current physical
activity guidelines, and it relied on the assumption that ppatnts would be more willing to
perform and better tolerate high intensity physical activity before eating rather thaBatfter.
arms of the trial had healthactive participant&/ho were under the age of 50 years old.

Participantmeal plars werenot standardizeghowever there werespecificguidelines
they had to followeat 3 meals a day (plus a shack if desired), have a contributing source of
carbohydrates in each meal, aeglicate the daily meals consumed and time of consumption
during thefour trial days.The consistency in timing and mealngposition helped toontrol
variationwithin anindividual. Themeal guidelines did not control for variatianross
individuals in the study because there wasafos et me a l pl anoedtinhhist every
regard, our assumption was that individuals would be more compliant eating the same daily meal
plan iftheywereconsumingoods they were accustomed to and could chodbés also
simulateimor e of a #fAfree | i vi ngodharoproviding & stahdardized | d 6 d
meal to all participantdlo monitor compliance, a daily food log was recorded that contained
type, amount, antime whenfood was consumedérrom a posevaluation survey, 11 (79%) of
participants reported never deviatiingm the meal plan, and only 3 (21%) reported deviating 1
2 times over the trial week.

At least o systematic reviewlsave explored the effects of exercise timing on
postprandial blood glucos@®nereviewexaminedoostmeal exercisand concluded that the

most consistent benefits from exercise were seen indargfion & 45 minutes) of moderate
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intensity aerobic exercisé® Theotherreviewincluded methodologies using either or bpte-
and posimeal exerciseand they found that poegteal exercise produced a greater improvement
in PPBG!"Walking as a form of lowintensity exercise hagenerally beeshown to produce
favorable glycemic responses.30-minute 1 time per day walking regimen was less effectv
reducing incremental area under the curve (IAUC) when compared to 10 minutes, 3 times per
day after each me&t! Another smilarly designectrossovestudy included 64 participants with
T2DM and ung a longettrial lengthof 60 daysand walking deation of45-minutecompared
the samd. time per dayoutagainst three Tiinute bouts after meals. Thalsofound a
greater reduction in HbA (-0.9%)andin theirfive-pointglucose profilgp value <0.001j*®
Another study using three different negens found that replacing long sitting periods veitime
standing(2.5 hours)andshort bouts of lowntensity walking(2.2 hours)vassignificantly more
effectiveat reducingAUC, time in hyperglycemia, and insulin resistaticen al-time lengthier
bout of moderaténtensity activity(i.e. cycling).}*” With equivalent total dailyctivity, it appears
more advantageous tlistributemovementespecially lowintensity exercisghrougloutthe day
in proportionalintervalsrather than bunahg activity into one concentrated time. This effect
may be explained by excess pesgércise oxygen consumption (EPOC) #meimetabolic shifts
in macronutrient utilization occurring duritige fed phase of metabolisms a result of physical
activity. Thefed phase lasts approximately 3 hours afteotisetof a mealand isprimarily
characterizedby theincrease innsulinan anabolic hormone

Althoughbasic,low-intensity walking has been shown to be a sufficteivter to reduce
plasma blood glucose participants with T2DM, ar study was the first to testultiple, short
bouts ofpremeal highntensity interval training oRPPBGin healtly individuals Si nce #fAl ack o

timeo is often reported as a barrier to exerc
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perception of this barrieA 2015 metaanalysiscompared the effects of HIIT to a contgrbup

or other forms of exercis@ heyfoundHIIT improved insulin resistancéetter tharother forms

of exercisedecreasefasting glucosand HbAcin those with T2DMdecreasetiody weight
significantlycompared to controls but not other forms of exercisejraptbved

cardiorespiratory fitnes$® Otherstudies found similar favorable metabolic outcomes from-high
intensity training, and the benefits were greatest if participants were sedentary or untrained, had a
diagnosis of T2DMmetabolic syndrome, or were obé&g:*>15515Controlled trials als found
HIIT improved intrahepatic triglyceridegsceral lipidst*® suppressed blood pressure for a
longer period of timé*¢ and everreducedmusculoskeletgbain when untrained participants
began an exercise progrdfiOne of themost favorabléenefits of HIIT, and exercise in
generalis itsrole in preventing the metabolic disorders and symptomisatends to

improve®! During our trial, we werenable to observe significargductionsn PPBG.Since

our participants were youngealthyadultsand more active than those found in other stydies
theylikely already hadavorableglucose metabolismAs a group, they hadptimalblood

glucose measuremts, and their cumulative;day average blood glucose was 96.53 mg/dL
(range 84.93 112.90 mg/dL). Only 3 participants had an average BG > 100 m@/dldid not
measure serum insulin; however, other trials were able to observe a déectiaagkn even

though they were unable totdet a significant effect on blood glucd$é%2Gay et al, only
observed significant blood glucose reducing effects if premeal blood glucose was > 93Thg/dL.
High-intensity exercise increases heart rate and requiB@s65% of VQmaxor > 6.0

METs 58:144.1%8y/jgorous physical activity can increase muscle glycogenolysis, GLUT4 activity,
and catecholamine levels. Collectivetlyjese metabolic effect could increase the rate of blood

glucose uptake in muscle.
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Limitations

Eight percent of the mealtime data wastldue to sensor failures towards the end of the
wear period. Sensors coming dislodged was the most common,redleeved by low battery
and the sensor losing communication to the smart phonéaggarticipants lost more than 1 of
the 4groupedrial meals. Controls and intervention meals were lost evenly because of the
crossover design. Carbohydrate intake varied between participants. The average daily
carbohydrate intake was 248 g (ranged82g), and the average percent of calories from
carbohydrate was 46% (range 266%). Eight 67%) consumed less than the AMDR for
carbohydrates of 45%. This more | ikely resemb
compliance, prticipants were permitted to choose foods of their likihgg possible reals may
have been recorded but noteggand food may have been consumed but not recplaedever,

in the postevaluation survey, nearly all participants reported a high degree of compliance.
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CONCLUSION
In healthy, young adults performing multiple daily bouts of high intensity interval
training before meals, we were unable to detect a reduction in postprandial blood glucose
measurements by a continuous glucose moriitis exercise protocol was not pakesl as
burdensome, so it may be feasible to reevaluate with participants who have impaired fasting

glucose or impaired glucose tolerance.
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CHAPTER 5: CONNECTING DIABETES MANAGEMENT THEORY TO PRACTICE:

INTEGRATING RESEARH IN AN UNDERGRADUATE DIETETICS COURSE

ABSTRACT

Background/Aim
Dietetic students often report feeling disconnected from course material and the application of
theoretical concepts to actual practices and skills of an-eaey Registered Dietitian
Nutritionist (RDN). This study aims to determine if assisting witluman intervention trial
integrated in an undergraduate course will increase knowledge, understanding, and confidence of
common diabetes mellitus management practices in undergraduate dietetic students.
Methodology
Students from a Spring 2021 nutrition tadgolism course were required to assist a minimum of 5
hours on a human blood glucassd exercis@ntervention trial. The learning outcomes were
modified to integrate research assistant work in the course. Students who agreed to participate in
this studyprovided informed consent (n=19) and completed a pre (week 2) andgrtisipation
survey (week 15) administered through Qualtrics. The survey contained a total of 17 items
grouped in 4 separate categories.
Results
Fourteen of the 17 (82%) surveyed itedemonstrated a statistically significant improvement in
t he four <cat egor i eassessex geheval knowlgdges tindedstandingsand s e | f

confidence of blood glucose, diabetes, exercise, and clinical research.
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Conclusion/Importance

Our findngs suggest that when students assist in research related to course learning outcomes,
they report greater understanding and confidence of diabetes and blood glucose management

practices that would be expected of an etgmnel RDN.
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INTRODUCTION

The primary goal of a didactic program in diete{io®D) is to preparestudentswith the
knowledge needed to begin a supervised practice pro@ralactic program in dietetics are
typically found at the undergraduate level, require speaificsework precede supervised
practice,and expose learners toandatedcompetenciekKnowledge and understanding of key
nutrition and dietetics concepts should be learned during the DPD portion while skills and
practice competence are obtained during stiged practice in a postgraduate setfitig®*to
train and prepare for a career as a registered dietitian nutritionists (RB&jore knowledge
competencieset forth by ACEND, the international accreditation agency for RDN educational
programs, rguires all core knowledge to be assessed by the training institériatthough
DPDs do not have standardized educational intervenstudentshould l2 assessaasing a
variety of learning activitief2rograms may choose to utilize experientiatiea) techniquedo
improve the learners experience and help connect the theoretical knowledge to applied skills.
Many forms of experiential learning exedare used in dietetics undergraduate educatiah
as interprofessionaducationflipped or tambased leaningargeted training sessions, cultural
immersion, service learning, worksh@imulated practicegnd researcH®'’2 Dietetics
educations, not unlike other healthcare worker training programs, should effectively be
graduating students ready for enkeyel practice capable of treating a diverse range of patient
conditions and backgroundstudents often report feeling derprepared after completing the
DPD training portion and intimidated by the rigor and skills needed to perform at a high level
during supervised practi¢é>1"3

Similar to dietetics, otherdalthcare training progranagsofollow a stepwisepath from

classroombasedheory and knowledgenen progressintp practicebased worlskills to develop
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readnessfor entry-level, professionalvork for that disciplineSkill-based training is typically
preceded by knowledge acquisition from within the classroatimgebut here appears to be a
progressive movement and an appreciationnt@grating and exposing students to praetice
based work earlign the training proceshirough experiential learning activitid3ietetics
educators are under substantial punesso find balance in their relationships with and between
students, stakeholders, preceptors, accreditors, and the associated uffgersity.

A commonly utilized experiential activity is simulatiéff.Simulation activities may
include hypothetical oreal case studies, role play, standardized patiantslifelike medical
manikins (also known as mannequif8)’21741"nny activity or combination of approaches
has demonstrated increases in student learning and confidence i¥$Kkiisse beneficial
teaching methodattempt to simulate the patieptovider experience; however, it is extremely
difficult to fully replicatethe dynamic, unpredictable, and potentially stressful encounters
working with actual patientdt is clear that stuehts benefit from early patient encounters during
their training!’’ There is even evidence that patients may benefit from student encdtfhters.
Organizational structur@dequate resourcesjrricular, accreditor requirements, and
geographical locatn are all potential barriers limiting studergspecially undergraduates,
access to patientShere is a current push in healthcare for service providers to prpatieat
centerectare!’® A patientcentered approagbositions thepatientat thefocal pointof the
treatment plan and provides imdividualized service with greater patient agency, education, and
involvement in their own care proce’$88Training and resources should be available to
students to experience this provision of caremslthe patient is the expert in their own lives and
conditions.Dietetic students are interested in relevant experiences, collaborating with other

universities and organizations, and opportunities to develop dietetics competencies through
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practice.Our stidy aims to measure the perceived learning and confidence of undergraduate
students participating on a research based experiential learning activity. This study may be useful

in informing futureeducationapractices
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METHODS

Undergraduatautrition and dieteticstgdents from a Spring 2021 nutrition metabolism
course were required to assist on a blood gluesseciserial. Prior to the trial, all student
research assistants received training for the participant orientation activitesta®oin
activities were discussed, practiced, and reviewed during the course lecture time and small
assignments were assigned to reinforce concdits.trial recruited healthy participants to
perform high intensity exercise bouts at prescribed timeswoe a standardized menu, record
daily food intake, and check blood glucose four times per day while wearing a continuous
glucose monitoring (CGM) device. The trial periadted for7 days,and recruitment and
enrollmentwerecontinuous from Jarary thraughMay. If a potentialparticipantmet all
eligibility requirements andonsented to complete the tridiey were assigned an enrollment
orientation. Trial enrollment took approximately 90 minutes. Duriegettiroliment orientation,
participantsvere fited witha CGM sensomndreceived instructions how to use the integrated
smart phone Bluetooth applicatidBtudent research assistants were responsibidfairing
anthropometrieneasurementdeight, weight, BMI, and body fat perceriglping partigpants
plan an individualized menu meeting carbohydrate requirenmotading glucometer training,
and revieving the trial and exercise protosoDietetics students assston all aspects of the
research for a minimum of 5 hours except inserting the Gé&hdorAlthough students were
required to assist with the tried satisfy thecourse requirementhey werenot required to
consent and participate with teducational evaluation portion thfe study.Students were also
informed that they were able to withdraw from the study at any time without penalty to course

standing or grade.
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Twenty-five students were enrolled in the coyrmed 19 completed both tipee (week 2)
and posfparticipation(week 15)survey. One student dropped the cogr2 did not complete the
pre survey, 2 did not complete the post survey, and 1 declined to cBseetyswere
completed througQualtrics(AppendixD1). Unique icntifiers wee provided to match surveys
while maintainng anonymity.Perceived learning and confidence were measured using a seven
point Likert scal€1-Strongly Agreda 7 Strongly Disagree)ver17 items grouped to 4
separate categoriegeneral glucose controlxercise, assessment skills, and clinical research
Paired ttestsand Wilcoxon signed rank testgere used to evaluate significance using an alpha

of < 0.01.
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RESULTS

Normality via quartilequartile plots was first checked, and although there was 4d sligh

deviation from the fitted line, the assumption of normality was valid. Each survey contained 17

unique items which tested for significance usingwvaljoie of < 0.01. These results an@wn in
Table 5.1 Studens perceivecknowledgeand confidence improvddr 16 of 17 measured items
and reached significance for 14 of 17 (82%@ms were grouped across four categaaies the
aggregate mean differencepividedin parenthesifollowing each category titlel. Diabetes
and Glucos€ontrol (0.93) Il. Exercise and Diabet€6.72) Ill. Treating Individuals with
Diabeteq1.20) andIV. Clinical Researci(0.83) Twelve itemsrom categories |, 1, and IV
primarily assessed change in knowledge and five ifeons category lllassessedonfidence in
performing basic clinical dietetics skilislated to diabetes carehe greatest categorical change
was inconfidence followed by glucose regulation knowledgpeercise had the lowest level of
improvement followed by clinical research. Stotderesponded that they already had a good
understanding and awareness of the benefits and uses of each before participating on the
researchPretest measurements of the perceivederstanding@f the mechanisms by which
exercise can improve health outcane persons with diabetasd the value of clinical research
to improve the human condition were both very high. Although both items improved after
participation, neither reached significantle only item that did notacha significant level of
improvement p=0.03)anddid not have a high initidevel of understanding @onfidence was
student 6s percei ved crecomirendatiandar patientywitimbakeites. g
The «ills includedfrom this item werexercise prescription, meal timing, meal composition,

and sleep.
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Table 5.1 Studentso6 Perceived Learning and
Mean (SD) n=19
Mean P-
Category and Item Pre Post diff. value?
I. Diabetes and Glucose Control
1. I am knowledgeable about diabetes. 2.74 (0.87) 2.11(0.57) 0.63 <0.01
2. | am knowledgeable about glucose 3.74(0.99) 2.32(1.29) 1.42 <0.001
diagnostic devices.
3. I am knowledgeable about insulin. 2.84 (0.90) 2.11(0.66) 0.73 <0.001
4.1 understand how glucose metabolism is 3.58 (1.17) 2.26 (1.05) 1.32 <0.001
regulated in the human diabetic model.
5. Diagnostic medical devices are importa 2.00 (0.94) 1.47 (0.77) 0.53 <0.01
tools for managing glucose in persons
with diabetes.
II. Exercise and Diabetes
6. | understand how exercise imprave 2.00 (1.05) 1.68(0.82) 0.32 0.04
health outcomes in diabetes.
7. Exercise can significantly lower blood 2.32 (0.95) 1.79(1.09) 0.53 0.01
glucose.
8. I understand the metabolic changes tha 3.63 (1.40) 2.31(0.95) 1.32 <0.001
occurafterexercise.
[ll. Treating Individuals with Diabetes
9. I am confidenbbtairing anthropometric  4.26 (2.00) 2.95(1.61) 1.31 <0.01
measurements.
10. I would feel comfortable planniray 4.10 (1.73) 2.98(1.00) 112 <0.01
diabetic menu
11. I am comfortable assessing diets using 3.21 (1.72) 2.32(0.82) 0.89 <0.001
food records.
12. | feel comfortable making lifestyle (i.,e.  3.79 (1.81) 3.05(1.47) 0.74 0.03
exercise, meal timing, meal compositior
sleep) recommendations for patients wi
diabetes
13. I have experience using diagnostic 5.26 (1.66) 3.31(1.67) 195 <0.001
medical devices, interpreting reports, ar
making therapeutic recommendations.
IV. Clinical Research
14.1 am aware how to conduct human 4.63(1.83) 2.74(1.48) 1.89 <0.001

clinical research.
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Table 5.1 continued

15.1 am aware of ethical consideration in 2.79 (1.58) 2.05(1.03) 0.74 0.01
human research.

16. | am aware of privacy issues for researc 2.47 (1.31) 1.79 (0.85) 0.68 0.01
participants.

17.1think clinical research is important to 1.31(0.48) 1.32(0.75) -0.01 0.5
helpunderstand ways to improve advers
human conditions.

The mean difference of the average total survey score comparing pre and post surveys
was 16.21 with a standard error of 3.19. The pattedttresulted in a-palue of < 0.001. These
results were confirmed when using the Wilcoxon sigraedt test. The Wilcoxon statistic was
W* = 162.5, which resulted in ayalue of < 0.001. This provides evidence that thespireey
score population shifted abovetheppsti r vey score popul ation, indi

assessed understanding lué topics increased after participating on the trial.
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DISCUSSION

To our knowledge, ik is one of the first studiesploring the benefits of incorporating
researclassistantwvork into an undergraduate dietetics cowase form of experiential learny.
We found that when students assiBin a human researafitervention trialthey improvedheir
perceivedknowledge of a disease statiedself-assessedonfidenceperformingclinical skills
commonto the dietetics profession. Experiential learninthiform of research assistamnbrk
mayalso increasentry-level competencenappreciation for the importance of substantiating
evidencebasedpractice, an@xecuting researgbrojectsto advance the professiéft.Very little
research has been dome the perceived readiness of edyel dietitians. In an Australian
review of almost 70 papers associated with types of dietetics workforce preparation and
preparedness methods, the researchers found only 1 paper focusing on development using the
area dresearch or research skiféAs t he profession grows, ités |
specific research is conducted to explore novel approaches that improve patient outcomes and
satisfaction.

In our study, studenmesearch assistanigere able to interact, educate, aomectice
communication skills with the research participants. Many of the technigufesrpedare the
same skills that entrlevel dietitians will use wheconducing athoroughpatient assessment.
Students are often only trained in the classroom saititgught treatment theorgutthey are
rarelygiven the opportunity to practice actualpeople or patientsutside the classroann the
context of this trial, there was an opportunity to practiese skills on lowisk individuals in a
less intimidating environmenS&ince this participant cohort was not being treated for any
condition nor did they require any management of disease, they were not exposed to any

appreciable risk interacting andvking with the undergraduate research assistBigsetic
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students tend to have positive attitudes towards teaching and experiential methods that they
perceive will benefit their ability to effectively communicate with and treat patf&twdthough
these research participants were aitialpatients, all the training and clinical procedures
performed by studemesearch assistardasedirectly transferable skills that can be used véth
wide range opatiens and patient conditions.

Although we didnot directly measure communication comfortability, four of the assessed
items requird direct communication with the servicser.All otherknowledge areas assessed
require effective communication during nutrition education and nutrition counseling.
Communication is a foundational skill necessary to bridge the gap from traditionalgéaiate
healthcare service utilization to patier@ntered carel he patierdcentered approach has been
endorsed by thimstitute of Medicine and thé/orld Health Organiz#on and appears to be an
approach that is preferred by patients receiving healthcare serifit€Students and dietetics
professionals alike mgyossesshe technical knowledge to treat patients, but there is often a
disconnect or lack of follow tbugh from patient education to actual, measurable behavior
changeExperiential learningn various formsan help improve the application of knowledge to
the practice setting by increasing skittenfidence and engagemeht®172174177A theoretical
framework is provided in Figure 5.1 demonstrating the learning synergy that can occur when
multiple pedgogical methods are utilized to reinforce key concégisre are many drivers
involved with a patient 6s .¥&henthayfegl supporteddnd ect i v
their problems understdpthey are more likely to change. The patieemtered are approach
helps reduce the effects of some behavioral change barriers by improving the ¢atigan
relationshipusing appropriate communication methods, and allowing the patient to be the

primary driver for their own care.
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Students

K"DWIque Different learning styles Skills
Understanding Confidence
Classroom Experiential
Theoretical concepts Assisting with research
Modified objectives Synergistic Practice and application

Reinforced Learning

Figure 5.1 Conceptual Model Using Research as arkExperiential Learning Activity

The primary limitation of this studig the inabilityto suggest the adoption of this model
for other programg the research participant cohort differs. Since participant research lsort
was mostly healthy, young adults without any significant health problrasffectively
reduced the risks during interactions and no therapeutic recommendations or decisions were
required of the studentalthough likely a valuablexperience, wrking with medically
compromised participants could pose a greater risk from the student interactions and education.
Under these parameters, additional faculty supervision of students would be needed, more
external training, and greater reitnoent and screening effortg participant¢o ensure no harm

is done on a more vulneralgepulation
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CONCLUSION
Integrating research assistant work into an undergraduate dietetics course demonstrated
an increase is t u d gerceivedknowledge arabnfidence for dietetics related concepts and
skills used irdirectpatient care. These findings suggest that undergraduate stodemsrform
some of théasicskills that would be expected of an entry level RIESlier patient or
participant practicen healthcareriiningprogramsmayimprove practitioner comfortability,

communication skills, and ability to provide patiesintered care.
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Appendix Al Student Participant Consent Form

v
DUKE UNIVERSITY HEALTH SYSTEM

Consent to Parucipate Iin a Researcn study

ADULT

Evaluation of a Home Visiting Nutrition Education Program with Food Delivery on Patient
Fruit and Vegetable Consumption and Student Learning

CONCISE SUMMARY

The purpose of this research study is to determine the effectiveness of an interdisciplinary sty
run nutrition education program on improving student knowledge of and comfort engaging in
nutrition counseling. Duke Outpatient Clinic patients will beolad in a program where graduate
l evel medi cal and nutrition students wil|l
nutrition education over the course of six months. Each visit will take betwdrodrs. Students
will engage in motivationahterviewing, SMART goal, and curriculum preparation orientations.
Participants will be asked to complete surveys before the program starts, after the program e
six months after their last nutrition education session. They will also completdedaeflections
on a monthly basis during their monthly food drop off. Information from the electronic medica
record will also be collected including height, weight, HbAlc, blood pressure, cholesterol, ang
changes in medications. Total study duratiorbisud 6 and ordalf months.

The greatest risk of this study is the loss of confidentiality.

You are being asked to take part in this research study because you are a MD/PA student or
dietetic intern interested in participating in conducting hdrasechutrition education. Research
studies are voluntary and include only people who choose to take part. Refusal to participate in
this study involves no penalty or loss of benefits. Please read this consent form carefully and take
your time making your decisin. As your study doctor or study staff discusses this consent form
with you, please ask him/her to explain any words or information that you do not clearly
understand. We encourage you to talk with your family and friends before you decide to take
part in this research study. The nature of the study, risks, inconveniences, discomforts, and other
important information about the study are listed below.

Please tell the study doctor or study staff if you are taking part in another research study.

Dr. Larry Greenblatt willconduct the study and itfended by the Schweitzer Fellowship.
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WHO WILL BE MY DOCTOR ON THIS STUDY?

If you decide to participate, Dr. Greenblatt will be your doctor for the study and will be in
contact with your regular health car@pider throughout the time that you are in the study and
afterwards, if needed.

WHY IS THIS STUDY BEING DONE?
The purpose of this study is to determine
1. The effectiveness of a home based nutrition program in increasing fruit and vegetable
consumption in patients with diabetes and other chronic diet related illness who are also
experiencing food insecurity
2. The effectiveness of an interdisciplinary student nutrition education program on
improving student knowledge of and comfort engagmgutrition counseling.

HOW MANY PEOPLE WILL TAKE PART IN THIS STUDY?
Approximately 28 students will take part in this study at Duke School of Medicine and NCCU.

WHAT IS INVOLVED IN THE STUDY?

If you agree to be in this study, you will be asked ta sigd date this consent form. You will be
paired with a medical student or dietetic intern who will partner with you to conduct home visits.
You and your partner will be paired with a Duke Outpatient Clinic patient to conduct home visits
on a monthly basito deliver food and provide nutrition education. You will also work with the
patient to create health related goals and you will follow up with the patient on a weekly basis
via test, call, or email. You will be asked to complete surveys and recordedents. Surveys

will be completed before your begin the program, shortly after you complete the program, and
six months after your last session. Recorded interviews will be completed on a monthly basis
during your monthly food bag drop off. These survayd interviews can be completed over the
phone if we are unable to complete them in person. The interview conversation will be audio
recorded, and later will be transcribed, though names and identifiers will be removed.

HOW LONG WILL | BE IN THIS STUDY?
If you choose to be a part of this study, you will actively be engaged in the program for six
months. A followup survey will be conducted six months after your last session.

You can choose to stop participating at any time without penalty or loss béagfits to which
you are entitled. However, if you decide to stop participating in the study, we encourage you to
talk to the PI, Dr. Greenblatt, first.

WHAT ARE THE RISKS OF THE STUDY?

There are no physical risks associated with this study. Thdrewsver, the potential risk of

loss of confidentiality. Every effort will be made to keep your information confidential;

however, this can not be guaranteed. Some of the questions we will ask you as part of this study
may make you feel uncomfortable. Ymay refuse to answer any of the questions and you may
take a break at any time during the study. You may stop your participation in this study at any
time. During the interview, if you would like us to turn off audezording you may request to
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do that we will then ask you if you would like to continue the conversation with the research
team, unrecorded. You may choose not to.

ARE THERE BENEFITS TO TAKING PART IN THE STUDY?

If you agree to take part in this study, there may be direct benefit t&/gauwill have the
opportunity to engage in an additional educational experience. We hope that in the future the
information learned from this study will benefit other students in your position.

WILL MY INFORMATION BE KEPT CONFIDENTIAL?

Participation irresearch involves some loss of privacy. We will do our best to make sure that
information about you is kept confidential, but we cannot guarantee total confidentiality. Your
personal information may be viewed by individuals involved in this research anbenszen by
people including those collaborating, funding, and regulating the study. We will share only the
minimum necessary information in order to conduct the research.

While the information and data resulting from this study may be presentedrdifisareeetings

or published in a scientific journal, your name or other personal information will not be revealed.
To maintain confidentiality, you will be assigned a unique code number, and the key to the code
will be kept securely. All the informationencollect from you will be kept in locked files and
encrypted, secured computer servers.

WHAT ARE THE COSTS TO YOU?

Costs will include travel expenses and time spent participating in nutrition education and
completing surveys.

WHAT ABOUT COMPENSATION?
There is no compensation for participation in this study.

WHAT ABOUT RESEARCH RELATED INJURIES?

Immediate necessary medical care is available at Duke University Medical Center in the event
that you are injured as a result of your participation in this research study. However, there is no
commitment by Duke University, Duke University Health System,,lor your Duke physicians

to provide monetary compensation or free medical care to you in the event of-aetaibeky

injury.

For questions about the study or reseagthted injury, contact Dr. Larry Greenblatt(insert

Pl 6 s numb eareadode)dwingwegulahbusiness hoursanddt ns er thouPl 6s 24
number here with area codagfter hours and on weekends and holidays.

WHAT ABOUT MY RIGHTS TO DECLINE PARTICIPATION OR WITHDRAW
FROM THE STUDY?

You may choose not to be in the study, oyoifl agree to be in the study, you may withdraw
from the study at any time. If you withdraw from the study, no new data about you will be
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collected for study purposes other than data needed to keep track of your withdrawal. All data
that have already beenltected for study purposes will be sent to the study sponsor.

Your decision not to participate or to withdraw from the study will not involve any penalty or
loss of benefits to which you are entitled, and will not affect your access to health cakeat D

If you do decide to withdraw, we ask that you contact Dr. Greenblatt and let him know that you
are withdrawing from the study. His emailasry.greenblatt@duke.edu

Your data may be stored anuased for future research without additional informed consent if
identifiable private information, such as your name and medical record number, are removed. If
your identifying information is removed from your samples or data, we will no longer be able to
identify and destroy them.

WHOM DO | CALL IF I HAVE QUESTIONS OR PROBLEMS?
For questions about the study or a reseaetdted injury, or if you have problems, concerns,
guestions or suggestions about the research, contact Dr. Larry Greenblatt

For quesbns about your rights as a research participant, or to discuss problems, concerns or
suggestions related to the research, or to obtain information or offer input about the research,
contact the Duke University Health System Institutional Review Board)(@Rfice at (919)
6685111.

STATEMENT OF CONSENT

"The purpose of this study, procedures to be followed, risks and benefits have been explained to
me. | have been allowed to ask questions, and my questions have been answered to my
satisfaction. | have beeald whom to contact if | have questiorie discuss problems, concerns,

or suggestions related to the research, or to obtain information or offer input about the .résearch
have read this consent form and agree to be in this study, with the undegstaatimmay

withdraw at any time. | have been told that | will be given a signed and dated copy of this
consent form."

Signature of Subject Date Time

Signature of Person Obtaining Consent Date Time

(Optional)

Signature of Principal Investigator Date Time

(If applicable, add or substitute any of the following:)
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Signature of Legal Representative Date Time

Relationship to Subject
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Appendix A2 Project FEED Nutrition Education Curriculum

NUTRITION EDUCATION CURICULUM

EEENEEEETEEEEEEpETEEEES
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All of the content in this book is adopted from other sources. This booklet
is used solely for the purpose of providing education to patients. This bock
is not being distributed for profit.

The information was adapted from the following sources:

USDA
USFDA
CDC

National Institute of Diabetes and Digestive and Kidney Diseases - patient
Tesources

American Diabetse Association - patient resources
Medline plus - How to Read Food Labels
Diabetes Forecast - Diabetes Healthy Plate
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AN e e
UNIT 1. VEGETABLES

Today we will learn about why vegetables

are good for you and how many vegetables
should be included in a healthy meal

Learning goals for today's lesson:
L. Understand that there are different types of vegetables.

2. Know which vegetables increase your blood sugar and which
do not.

3, Strategize ways to increase your vegetable intake,
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I
H
What Foods are in the Vegetable Group?

y vegetable or 100% vegetable juice counts as a member
[ the Vegelable Group. Vegelables may be raw or cooked;
resh, frozen, canned, or dried. They may be whole, cut-up, or

Bascd on their nutrient content vegetables are organized into
ive calegories:

I. dark-green vegetables

2. starchy vegetables

3. red and orange vegelables

4. beans and peas

Can you sort the vegetables in your produce pack int

calegories?

PRO TIP:
E Make sure to eat different types of vegetables. Each
vegetable has different nutrients that make you healthy ]
L Try to make plates that are extra colorful! Try cating
E more green, red, and orange vegetables. Many Ameri- 3
: cans do not get enough of those in their diet. '
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Fating a lot of vegetables is gnod for you! We should always be
trying to incorporate more vegetables into our dict, especially
the big lealy greens. Experls recommend thal men and women
eat at LEAST 2 3 cups per day.

DAILY VEGETABLE TABLE

Daily recommendation

31-50 years old 2 1/2 cups

WOMEN
51+ years old 2 cups

31-50 years old 3 cups

51+ years old 2 1/2 cups

cups of vegetables a day

My goal is to eat cups of vegetables a day.

My goal is to eat cups of vegetable a weck.
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What counts as a serving of vegetables?

o

T R I N A A

% cup of black brans (zecked) counts
a3 Y% cup in the
Group (Beans end “eas subgroup”)

Y cup of broccoli counts as ¥ cup-
Grou:

L
(Dark-Green iungmup)

¥ cup of grean beans (coolw] :ounts
as the
Gr.w (Ot!m Vunthlu subgroup)

1 cup of baby car'ots coums as 1 cup-
equivalent in the Vogetable Group (Red
and Orarge subgroup)

% cup of cauliflower counts as % cup-
aquivalent in the Vaget. Group
(Other Vegetables subgroup)

% r.up of kidney beans |caoko¢) counts

1 cup of Icobuq l.uu... counts n R

as % ocup 1in th
Group (Bunw and Paag wbuvoup |

Grou
" (Other Vogclsblu subgroup)

" cup of corn counts as "4 cup-
gquivalent in the W getable Group
(Starchy subgroup)

a8 % cup-eq in the Veg
s and Peas subgroup’|
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1 medium baked or boiled potato

(2%-3" diamater) counts aa 1 cup-

equivalent In the Vegeotable Group
(Starchy subgroup)

1 large baked sweet potato (24"

1 cup of baby spinach (raw) counts as
% gup equivalent In the Vegetable
Group (Dark-Groan subgroup)

s

- 297 v

%% cup of 100% tomato juice {4 fluid

) counts as 1 cup-eq ) counts as % cup-eq in
in the Vegetable Group {Red and the Vegetable Group [Red and Orange
Orange subgroup) subgroup)

% cup of tomatoes (raw) counts as %

% cup of zucchini courts as % cup-

cup-aquivalent in tha Veg, Group

{Rec and Orange subgroup)

in the Group
(Othar Vagetabies sebgroup)

1 cup of romaine fettuce counts as %
cup-egrivalent in the Vegetable Group
(Dark-Graen subgroup|

2 slices of onion {raw) count as % cup-
aguivalent in the etable Group
{Other Vegetables subgroup)

s cup of mushrooms counts as ' cup-
equivalent in the Vegotable Group
{Othar Vagetablas subgroup)

How many servings of vegetables are in your produce pack?
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Why s it bles?

Most vegetables are naturally low in fat and calories and NONE have cho-
lesterol

Vegetables are important sources of many nutrients:

Potassium and diets rich in potassium help maintain healthy blood

pressure

Fiber in vegetables help reduce blood cholesteral and may lower risk of

heart disease. it can also help regulate your bowel function. Fiber helps

you feel full with less caloties

Vitamin A keeps eyes and skin healthy and helps to protect again infec-
=9 tion -

Sl Vitamin C makes sure your body can recover from cuts and wounds
sl and it keeps teeth and gums heal

glAs your kidneys slow down, you may need to eat foods
at are lower in potassinm. Your healthcare provider
use lab tests to watch those values. If you think this
applies to you, there is more information on eating with |
CKD in the back of this book!
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Quick Tip:

Substitute beans and
i meats to reduce costl

L_- —

_fBeans and peas include kidney beans, pinto beans, black beans, lima
beans, black-eyed peas, garbanzo beans, split peas, and lentils

fThese food are excellent sources of PROTEIN. They also provide other
e nutrients such as iron and zinc. Therefore, they are similar to meats, poul-
_ iy, and fish. They are considered part of the “protein foods goup” Many
- “fpeople consider beans and peas as vegetarian alternatives for meat.

BB ccause they are alse part of the plant group, they are also excellent sourc-
o [es of dietary fiber and nutrients such as folate and potassium.

sen peas, lima beans, and green (string) beans are not considered to be
| Sgpart of the beans and peas subgroup.
% | een. Peas and Lima beans are in the starchy vegetables subgroup
reen beans are grouped with other vegetables such as onions, lettuce,
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Starchy Vegetables and Diabetes

Remermnber, starchy vegetables include potatoes, corn, lima beans,
butter beans, and green peas. These vegetables are different from oth-
er kinds of vegetables because they contain a lot of starch. Starch isa
long chain of sugars. When you eat starch it gives you energy. Howev-
er, it can also raise your blood sugar.

Other foods that raise your blood sugar include grains and beans.
Refer to the plate method for more info about how to eat healthy with
diabetes. (You can try carb counting if you are up for the challenge!}
Both are at the back of the book.

‘The big picture with starchy vegetables is that they are good in moxder-
ation, They contain vitamins, minerals, and fiber. They give you ener-
EY-

However, choose starchy vegetables that are prepared in a more
healthy way. For example, limit starchy vegetables with lots of added
salt or fat, things like French fries and creamed potatoes.

Also, pay attention to your portions of starchy foods. Tty to choose
just one portion of starch at each meal. Instead of having corn, pota-
toes, and bread all at once, just chaoose ane, and have a moderate por-
tion.

And remember that non starchy vegetables (like the vegetables in the

orange and red vegetable group and the green vegetable group) do not
raise your blood sugar. You can enjoy those in larger amounts.
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USDA

Unihod Biwios Dopartment of Agrivulum

L 7
* Mmes S,

Add more vegetables to your day

‘s aszy to est mors vagetablsal Eating vegetables Ia Imporiant becauss they provide vitamine and
minarals and moat ara kow In cakoroa. Ta it more vagetablos In yaur day, try tham e shacks and add them

o your meals.

Discover fast ways to cook

Cacatrl gy oF friszen wegedables In tvs nalcrowew

for & quick-and-caey dish 1 add to any rioal. Stoam
groen boans, caurobs, of bok chay In 4 bowt with o small
aPOLINT of Walbar I e MbGrOWAVS oI @ GUICH Shdo G

Be ahead of the gama

Cart up & batch of boll pappers,

cauliionsr, of brocooll. Pri-package
Hvorn 4 umer yehen time e Bmisd, Enjoy tem -
n @ casserol, slir-fry, or oe @ svack whh bummoe

Biighton your plaio with wogotaibles tret are rod,

arange, o dark e, They e Tull oF vilir i
urd minorale. Try scam squash, chermy omatooe, swool
polaioos, or collard groons. They not only isele groat but
uru good for you, foo.

Check the freezer aisle

Frozsn vegsisblss arw quick and saxy to ves and

e |usl sa nutrilous ax freeh vegg . Try adding
froren vegeishiss, such sm com, psss, adamams, or spinach,

Ip your fevorls dish. Look for frosen vegets blas

without sddad mucss, gravies, bulter, or cream. ’
Stock up on veggies
Camad vegeisbles ars n. grest addBon o any meal,
= kaap on hand enned iomeioss, kidnay bsam,

gebanrc beans, mushroams, and beatn. Sslsat thowe
Imbalad as "reducsd sodum,” "low xod|um,” or "o el acded "

Buigivien your sakad by using colorul vegetables such

as Black boans or avecsdos, slcad rod bell poppars o
onlons, shraddesd radishes o camts, and chopped rd
CalDERGN: OF WAbAGroms, Tour salad Wil rwt only koo good
But tasto goad, b,

Heet tt and oet It Try tomato, butemut squash, or

gaxrdan vogoiablo woup. Look for reducad- o k-
ol soups. Miks your G scups with & kne-sadium
Brod and your avorks vegetubios,

7 Sip on sume vegetable soup

While you're out
IF elirive b sowrary from Horrie, na nead & woiry. When
ordering. aek For an axdre side of yvogoiables or a side

waled insioad of the typical fried dide dish. Ask for oppings

nd dressinge on the side.

lowsr cost. Chack your local supsmmarkst spacials. for the
bast in-seamon buys. Or visl your local farmans markast.

Chooss a new vegelsbis that you've newer

1 Vary your veggiss
trind blore.

155



A
UNIT 2. FRUIT

Today we will learn about fruits and
we will introduce food nutrition labels

Learning goals for today's lesson:
1. Understand that fruit can be a healthy treat

2. Understand that fruit has sugar, and you should be especially
cautious with fruit juice

3. Know where to find serving size on a nutrition label and
how to use serving size to make healthy decisions

But first, lets review from last month...
1. Name one vegetable that increases blood sugar.
2. Name one vegetable that does not increase blood sugar.

3, Name one trick you can use to add more vegetables to your diet,
(Please share if you have practiced anything this past month!)
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Why is it important to eat fruits?

muitpmvides health benefits — peaple who eat more fruits and |
vegetables as part of an overall healthy diet are likely to have a reduced
of some chronic diseases. Fruits provide nutrients vital for health
maintenance of your body:

fHealth benefits
- Most fruits are naturally low in fat, sodium, and calories. None have
kcholesterol.
» Fruits contain essential mtrients that many Americans don’t get .
ough of, including potassium, dietary fiber, vitamin C, and folate (folic |5
d}. T
=Eating vegetables and fruits may reduce risk for heart disease, including |*
fheart attack and stroke and certain types of cancers. Ry
bDiets rich in foods containing fiber, such as some vegetables and fruits, |5
ay reduce the risk of heart disease, obesity, and type 2 diabetes.
Eating vegetables and fruits rich in potassium as part of an overall
ealthydletmaylowerbluodpressure,mdmaynlmreducethenskof
ing kidney stones and help to decrease bone loss.
Eaﬂngfoodssuchasﬁ'uitsthatarelowtrlncaloﬂespercupimbeadaf
some other higher-calorie food may be useful in he 'tolmvermlone

foods are in the Fruit Grouap? Y
fruit or 100% fruit juice counts as part of the Fruit Group. Fruits may =
fresh, canned, frozen, or dried, and may be whole, cut-up, or pureed.

Dally Fryit Table

Age Group Daily Amount Recom-
mended
Women 31+ years ald 1.5 cups
Men 31+ vears old 2 cups
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Avoid sugar sweetened beverages!

Drink (12-ounce serving) f Teaspoons of Sugar

Sottlad Water 0 teaspoons 2
Dict Cola U teaspoons J
sugar Free Orink Mix U teaspoons J
Sugar Free Lemonxde 0 teaspoon: 9
Unsweetened Tea D feaspenns )
Sparts Drink 2 leaspoons ,/ 75

| rannned I 64 twaszuns /’/’/’/’f 105

Qrange Juie Toteasoons PLLLTT 160
Swieet Tea B leacian f,’/‘////f 120
Pawdered Drink Mix twith sugarl  Qtesspoons PR LRPP P2 P 145
Cola Wateaspons LLLLINITE T 150
Fruit Punch wswapoons SLLLELEEL T 195
Reot Beer 14 1exspoors f/'f/'/f/f/,, 170
Grape uice 2epoors FALIIITTET Y
Grangesoce swespoos  [P7II7NTI T

In general it’s recommended that people with diabe-
tes have no more than four ounces of fruit juice per
day. It's recommended to choose whole fruit instead of
juice, because fruit contains fiber. The fiber helps fill
» up your belly and also reduces how high your blood
s sugar goes up after you eat fruit.
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Frult Image Sallery

u

1 smal appin 2K" dismatsr) counts
65 1 cup-equhalent in the Frult Group

1 largs banana (8-9" long) counts ac 1
cup-equivalent in the Frult Group

| T

58,8 & 8 3. 60 @

o

% eup of fruk cocktall courts ws X% ¥ medum grapefrult (4" diameter}
cup-aquivalent in the Fruk Group counts sa % cup-equivalant In the

1 medium bunch of grapes {about 50 1 medium mango counts e 1 cup-
grapes) cauntx ax 1% cup-aquivalants aquivalant In tha Frult Group
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-
1 sl orenge {apprme. 296" ¥ cup of 100% arangs julce (4 fluld
diamater] counts a5 % cup-equivalent ounces) courts a3 % cup-cquivalent In
- o9

¥ large peach (2" diameter) caunts 2 large plums {24" diameter each]

m X cup-squivalent In the Frult count as 1 cup-squhalent in the Frult
¥ cup of raldns counts a1 ¥ cup- X qup of stroswberries counts a5 %
edquivalett In the Fruit Group cup-squivalant In tha Frult Group

How many servings of fruits are in your produce package?
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Fruits and Diabetes

Wondering it you can cat fruit? Yes! Fruits are loaded with vitamins,
minerals and liber just like vegetables.

Fruit contains carbohydrate so you need to count it as part of your meal
plan. Having a piece of fresh fruit or fruit salad for dessert is a great way
to satisfy your sweet tooth and get the extra nutrition you're looking for.

The best choices of fruit are any that are fresh, frozen or canned without
added sugars.

Choose canned fruits in juice ot light syrup
Dried fruit and 100% fruit juice are also nutritious choices, but the por-
lion sizes are small so they may not be as [illing as other choices.

Try to replace your candy craving with
some sweet fruit for extra nutrients!

Refer to the Plate Method for more info on how to
cat healthy with diabetes. (You can try carb count-
ing if you are up for the challenge!) Both are in the

back of the book.
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Intro to reading Nutrition Facts Labels

Notice the size of the soft drink container and the number of servings in
the container. Many containers have more than one serving, even though
they are s0ld to look like single-serving containers. The container shown
on this slide lists the serving size as the entire bottle, but that is not always

the case.
'The sugar content is listed in grams. Evety 4 grams is equal to approxi-
mately 1 teaspoon.
PO RO OPESOIOENOPOPENSDN S0 0S8 0QG00OPFOPRBOGIOES
» L] [ ] ]
L ] L] e L J
® How meny gramscfsugardoyon ® @ °
tertmirn i i v ool
. your drinks? o s .
:.II...............: :.........I.......:
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INEEEEEEE N EEE A e e NS
UNIT 3. GRAINS

Today we will learn about grains and
the importance of hydration.

Learning goals for today’s lesson:

1. Understand that some grains have more nutrients than
others

2. Understand that grains can increase blood sugar and the
limit of grains to include in your diet.

3. Know how much water you need a day to be healthy

But first, lets review from last month...

1. Name a fruit that you like to eat as a healthy treat. How
many of that fruit would be healthy to eat in one day?

2. We recommend having whole fruit over fruit juices. If you
have diabetes, you should have no more than ounces
of fruit juice per day.

3. Find a drink and lock at the Nutrition Label. Where can you
find serving size? How many servings are in the bottle?

163



y food made from wheat, rice, oats, corn- |

eal, barley or another cereal grain is a

ain product. Bread, pasta, oatmeal, break-
L ffast cereals, tortillas, and grits are examples

R gram products

TG T HNRARTERR

s X ~ s R £y
e Grains - Whole grains con-  [Refined Grains fined grains k

g ain the entire grain kerel (the bran, peca railled, a process that removes
germ, and endosperm). Examples of fthe bran and germ._ Thisis doneto | = &
frh e grains include: give grains a finer texture and im-  |**
prove their shelflife, but it also re- | ..
XA - Whole-wheat flour moves dietary fiber, iroo? and many ';‘
B . . : js
- Bulgur (cracked wheat) ’tmmmmm‘m}" refined
- Oameal - White flour
- Whole cornmeal - De-germinated cornmeal
“Rranzics - White bread
- White rice
Try to eat whole grains instead of refined grains for
more dietary fiber, iron, and B vitamins.
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man servin‘g.s;of grains do [ need a day?

Men

31-50 years old

7 servings

50+ years old

6 servings

7 saltine cracken

.. "‘-, )
4 "‘A J )

g/ /

1 amall quesadill (wezniogs

Lot ave sold Jarger}

31-50 years old

6 servings

5 servings

50+ years old
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Examples of what would count as 2 servings

1 emall {2 inch by 2 inch) plece
of cornbread

A baggel can be about 6 servings of grain! -

y eat whole grains instead of refinec
prains

fheartdmease.Consummgﬁmdsmntammgﬁber,suchnswhnle
grains, as part of a healthy diet, may reduce constipation.

Eating whole graing may help with weight management.

s: iron, magnesium, and selenjum

etary fiber from whole grains or other foods, may help reduce blood
lestcml]gvelsandmaylowerﬁskofhnndisme, obesity, divertic-
osis and type 2 diabetes.
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Asening sze —
tells ycu haw
much of a feed
eraliqueigin

1 zarving

Thi3 numzer-~_
tells you how
MENY Qrama {g)
c*fibar are in

1 garving.

Grains are an important source of fiber.

Nutrition Facts
- Serdrg Size V3 cup {13C35)

Serarg Per San 574

Lamosnt Por Serulng

Caolories 140 Calorias from Fat O

How much ﬁber &hd Ieat

MEN

“% Dally Unkia®
Total Fat 059 1%
[aurated Fat Oy 0%
Trens Fat 0o
Cholesterol Om3 0%
Sadium 510g
Total Carbohydrates 283
"~ ~Diezary =ber 6
Sugare 1g

18-50 years old | 50+ years old

38 grams

WOMEN

Protein €q
\itamin A 2% = MiamnCO0%
Celor 4% . lren 10%

*Rooam Do by Wlues 0w baznd en 02,599
caleoe Cwel. Your Lary vakes may e highe-
©r nwee dopercing on your calorks reeds

18-50 years old

25 grams

eave the processed white flour-based products, es-
eciallytheones with added sugar, on the shelves or
se them only for special occasion treats. ‘
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% . Tlavored sparkling water

Staying hydrated!

You should be drinking 90-125 ounces of
water a day!

(or about 3 L of water a day - so imagine a 2L bottle of
soda and drink one and a half of those of water!)

_} s >

There are many calorie-(ree allernalives lo plain, noncarbonated wa-
‘ter. Some examples:
. Carbonated water: scltzer, club soda

. Hot herbal tea

o . UNSWELETENED Iced tea

§ 4
ﬂ. Coffee .z

*_ «  “Spawater” water inflised with herbs, cucumbers, citrus fruits a.d a_E )

« —~—— v ’
SIPENTIIPENTIRRTTIPENTBD

. s Letstake alook at the cup or water bottle you

- : “"‘wvv : .‘
'oo:“bQ-‘o o‘o&

: PRO TTP: N nsually drink from.

X # Based on the size of your bottle or cup, leta see ¢

o Put an slarm to remind your- oS :fweunﬁgmmthawmnyumywhawmo
S self to hydrate! ﬁnhhgﬁ;llmpufwam'tomeetmmgml.

PFaSPE
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EEENEEEES S NEENEEEENEEEEEEET
UNIT 4. PROTEIN

Today we will learn about how much
protein we should be eating and what
are healthy plant based protein sources

Learning goals for today’s lesson:

1. Learn how to identify healthy animal and plant based
protein sources.

2. Undetstand that some proteins can be bad for your heart
health,

But first, lets review from last month...

1. Can you name an example of a grain that is more nutritious
than refined grains?

2. What portion of your plate should grains cover?

3. Do you remembet how much watet you should be drinking
to be most healthy?
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part of the Protein Foods Group. Beans
peas are also part of the Vegetable

\  Why areDrotelne. healthy for me?

nliry, fish, dry bean pmmm supply many nutrients, Lhe: m—‘

mnﬁmmmmmm.mnmmmm -

Proteins function as building blocke for bones, muscles, cartilage, ekin, and blood, They are
: blocks for enzymes, harmones, and vitamine. Proteins are one of three mitrients

» building
hat provide caloriea (the others are fat and carbalrydrates). \

B vitnmins found in this food group serve a variety of functions in the body. They help the .
body relense energy, play  vital role in the function of the servous system, aid in the formation
of red blood calls, and help build tissues.

Tron {s used to carry oxygen in the blood. May teenage girls and women in their child-bear-
ng yeare have iron-deficlency anemia. They shouald eat fooda high in heme-iron {meats} or eat
pther non-heme iron containing foods along with a food rich in vitamin C, which can improve

jon of non-heme iron. -
Magnesium is used in building bones and in releasing energy from muscles.

Zing is necessary for blochemical reactions and helps the immune system function propedy.

EPA snd DHA are omege-3 fatty acida found in varying amounts in seafood. Eating B onnces
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How many serwngs of protein doIneeda day?

Men 31-50 years old 6 servings
/ 50+ years old 5.5 servings
Women 31+ years old 5 servings

—
=

general, 1 serving = 1 ounce of meat, poultry or fish, % cup cooked
eans, 1 egg, 1 tablespoon of peanut butter, or % ounce of nuts or

'h can be considered as 1 ounce-equivalent.
L ]'ﬂ
O 7 ‘3
& e = P
' a2 il o '_:'/ _—
1 outice of tats = 2 aetvings of || 1/2 cop aFbeans — 2 servings of (il 6 thiz slices of lunch meat =2

M& - e ©)

‘io‘/ ,

‘2mo€¢m-zm 1 syl chicken beesst = 3 Sammufmk-smny E
of protetn tetvings of protadn \

Whmitcomestomeatandﬁsh,numbaof!

i ouncesequals number of servings

a
fAAtdd sttt bPARARARRRGARESSSSNSFIFPARARARAAM
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Watch out for proteins that are high

in saturated fats!

eblood. The ""bad" cholestemlismlled LDL ﬂuw—density]ipnpm-
2in) cholesterol. High LDL cholesterol increases the risk for coronary
heart disease,

A high intake of fats also makes it difficult to avold consuming mare
alories than are needed.

o 'The following proteing are high in saturated fat:

Fatty cuts of beef, pork, and lamb

Regular (75% to 85% lean) ground beef

Regular sausages, hot dogs, and bacon

Some luncheon meats such as regular bologna and salam
Some poultry such as duck.

0 help keep blood cholesterol levels healthy, limit the amount of these |
; odsynum.

But what about turkey sausage?! Turkey sausage and turkey bacon are
lower in saturated fat but contain just as much- and sometimes more-
salt. In genernlljmiﬂngthepmcessedmeatsisagoodidm

ot Ac®
iy AT }$¥'ﬁ"

.‘..
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Ve etarian protein options

L - T ) v
anngpeanutsandcerlmntreenuts i.e., walnuts, al-
monds, and pistachios) may reduce the risk of heart
©_|disease when consumed as part of a diet that is nutri-
i Honally adequate and within calorie needs. Because
“winuts and seeds are high in calories, eat them in small
4 portions and use them to replace other protein foods, r X4
ke some meat or poultry, rather than adding them to S o
' hat you already eat. In addition, choose unsalted nuts |02

“nd seeds to help reduce sodium intakes. F .}‘ ‘
r'—- - - = i —

EROWFN PIO 1 o this youpas DILF A8 1he va-
“ ’ andamountsoffondsselectedmndequate Protein sources “l.,
-

i

e N

om the Protein Foods Group for vegetarians include:

Eggs (for ovo- vegetarians) A ‘
Milk and cheese (for lacto-vegetarians) '
“*L Nuts and nut butters

Soy products (tofu, tempeh, veggie burgers)

Nutrients that vegetarians may need to focus on inchude protein,
, calcium, zinc, and vitamin B12.

Y

A Fmtein g
lnntprotemsneedtobe combmedtogetnllofﬂlebuﬂdmgblochthnt

budjrneeds Formorehpsuneaunghkeawgetanan,refertuthc
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y is protein important for people wi
CKD?
‘When you body uses protein it produces waste. This waste is re-

moved by the kidneys. Took much protein can make the kidneys
work harder, so people with CKD may need to eat less protein,

How do I eat the right amount of protein?

A dietitian will tell you what amount and types of protein are right
for you. Here is some general information about protein types and
serving sizes.

Eat smaller portions of meat and dairy. This will help you also lower
the amount of phosphorus in your diet because phophorus ig found
in meat and diary.

- Meat, pouliry, and fish: a cooked portion should be about 2-3
ounces or about the size of a deck of cards

- Dairy foods: a portion is 1/2 cup of milk or yogurt or one slice of
cheese

Plant proteins should make up the rest of the protein that you eat. A
serving is:

- 1/2 a cup of cooked beans

- 1/4 a cup of nuts

- a slice of bread

- 1/2 a cup of cocked rice or noodles
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(L B L L ]
UNIT 5. FATS

Today we will learn about fats, meal
planning, and shopping

Learning goals for today’s lesson:
1. Understand that there are healthy and unhealthy fats
2. Learn ways to decrease unhealthy fats in your diet

3. Pick up some new tricks regarding meal planning and
food shopping

But first, lets review from last month...
1. Name one example of 2 healthy animal based protein?

2. Name one example of a healthy plant based protein?
3. What i3 an example of a protein high in saturated fats?
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Most food contain several different kinds of fat. Some are better for
your health than others. It is wise to choose healthier types of fat,
and enjoy them in moderation. Keep in mind that even healthier
fats contain calories and should be used sparingly for weight man-
agement. Here is some information about healthy and harmful di-

etary fats.

For major types of fats are:
1. Monounsaturated fats

2. Polyunsaturated fats

3. Saturated fats

Monounsaturated and polyunsaturated fats are known as “healthy
fats” becanse they are good for your heat, chalesterol levels, and over-
all health. These fats tend to be *liquid” at room tempetatutre. Con-
sider trying beneficial polyunsaturated fats containing Omega-3 fatty
acids found in fatty fish, flaxseed, and walnuts,

Olive oil Soybean oil

Canola oil Corn oil

Sunflower oil Safflower oil

Peanut oil Walnuts

Olives Sunflower, sesame, and pumpkin seeds;
flaxseed

Nuts {almonds, peanuts, hazelnuts, Fatty fish (salmon, tuna, mackerel, herring,

macadamia nuts, pecans, cashews) trout, anchovies, sardines, and eel)

Avocados Soymilk

Peanut butter Tofu

Tips for increasing healthy fats in your diet:
1, Cook with olive oil
2. Plan snacks of nuts or olives

3 Eat more avocados
4, Dress you own salads instead of using commercial dressings
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Saturated fats and trans fats are known as the “harmful fats”
They increase your risk of disease and elevate cholesterol. Satu-
rated fats tend to be salid at room temperature, but they are also
found in liquid tropical oils (palm and coconut). Trans fats (par-

tially hydrogenated or hydrogenated fats) are oils that have been
modified for a longer shelf life. Trans fats are very bad for you.

No amount of trans fats is healthy.

High-fat cuts of meat (beef, lamb, pork) Commercially baked pastries, cookies,
doughnuts, muffins, cakes, pizza dough,

‘ pie crusts
Chicken with the skin Packaged snack foods (crackers, microwave
popcor, chips)
 Whole-fat dairy products (cream/milk) Stick margarine
Butter Vegetable shortening
Palm and coconut oil (snack foods, non- Fried foods (French fries, fried chicken,
| daliry creamers, whipped toppings) chicken nuggets, breaded fish)
Ice cream Candy bars
‘ Cheese Pre-mixed products (cake mix, pancake
; mix, chocolate drink mix)

 Lard

Tips for decreasing harmful fats in your diet:

1. Read food labels and avoid trans fats and hydrogenated/partially
hydrogenated oils

2. Avoid fried products

3. Avoid fast food

4, When eating out, ask that food be prepared with olive oil

177



Try to limit daily oil/fat to 5-6 teaspoons
Heart Health Oils

Use this charl (o help you choose products wilh less saluraled
fat. Look for the heart to find the healthier choice.

Percent of Saturated Fat

Canola il W 74 EIN
Sofflower Gil 4 10% HEN
sesame Cil @ 109 I
Sunflower Oil P 129 M.
Corn Gl QP 139 I
Olive Cil 4 159 HE—
Saybean Oil P 15% I
Margarine (tub) 4 17% EE—
Peanut Oil 4P 199 IE—N
Margarine (stick) 20% I
Cottonsead il 27%
Chicken Fat 309 NN
Lard 43%
43% I
Bacon Grees 50% I
PalmGil 519 I
Butter  63%
Coconut Cil

-
-,

Choose More Often

Cheose Less Olten
H
by
=
i
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Meal Planning and Shopping

1. Plan Meals
« Avoid stress at mealtime by planning a weekly menu and posting it
in a location for everyone to see, like a chalkboard in the kitchen.
= Vary your vegetables.

2. Prep Ahead
« Have ingredients for the week ready. After you shop, cut vegetables
and measure ingredients in advance (or easier meals.
« Use herbs and spices.

3. Make Mealtime a Priority
« Make time for family meals when planning your houschold’s
schedule each week. Try o cook, eal up, and clean up logether!
» Know how much to eat.

4. Think Beyond Dinner
« If evenings are too hectic at your house, consider other meals for
family time such as a weckend brunch or even afternoon snack time.
« Drink plenty of water and often.

5. Keep Meals Fun and Focused

« Keep the family table a media- and stress-free zone, Use your
valuable family time to “unplug,” interact, and focus on cach other.

« Make ealing a social evenl.

179



5 S shopping tips:

1. Celebrate the season

Use freah vegetables and froits that are in
season. They are eany to get, have more fa-
vor, and are nmally less expensive. Your local
farmer’s market is 2 great source of scasonel
produce,

2. Doa't pay full price

Get the best price, check the Incal newspaper,
online, and at the store fior sales, conpons, and

can get more for less by visiting larger grocery
stores (discotnt grocets if svallable).

3. Stick to your let

Plan, plan, plan out your meals shead of time
and make a grocery list. You will save money

by buying oaly what you need. Doxit shop

il wheh you'te bungry. Shopping aftet eating will
make it easler to paes on the tempting saxck
foada, You'll have more of your food budget

for vegetables and fruite
4  Try canned or frozen

Compare the price end the mumber of sere-
ings firom fresh, canned, snd frozen forme of
the sane vegale or frult, Canned and frozen
{tema may he leas expenaive than fresh. For
canned Htema, choose fruit canned in 100%
fruit juice and vegetahles with "low sodium”
or “no salt added” on the label

5.  Buy amall ameunis frequently

Soms fresh vegetablas and frudte don't last
long. Buy small amommis more often to ensmre
you can eat the foods without throwing any

away.

6. Buyin bulk when lizms are on sale
TFor fresh vegetables or froits you use often,

* alarge size bag is the better boy. Canned or

frozen froits or vegetables can be bought in

o large quantities when they are on sale, since

they Iast tuch longer.
7. Uhilize store brands

Choose store brands when possible. Yo will

pet the same or similar product for a cheap-
r price. Hyour grocery store has » member-

8. Keeptt simple

Buy wegetables and frults in their gmplagt
form. Pre-cut, pre-washed, ready-to-eat, and
processed Inods are convenient, but often
cost much more than when purchased in
their basic forins,

5. Plant your owis

Start 4 garden—in the yard or 4 pot on the
deck—for fresh, inexpenatve, flavorfal addi-
tiona to meals. Herba, cocumbers, peppen,

J or tomatnes are good options for beginners.

Brewse through a local Hhraey or enline for
more infirmation on starting a garden,
10. Plan ard cook amart

Bewuare of the “comvenismce cost”. Cosrve-
fruits and vegetables and take-out meals cost
more than the hotne preparad verslons.

2 Prepare and freeze vegetable soups, stews, or

ather dighes in 3dwynre, This srves time and
money. Add lefiover vegetables to casseroles
or blend them to make soup. Owerripe fruit
is great for smoothies of baking,
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I NSNS SN NEEENEEEEENED
UNIT 6. SNACKS AND SODIUM

Today we will learn about sodium and
snacking

Learning goals for today's lesson:
1. Understand which foods have a lot of sodium

2. Learn about seasoning alternatives to salt,

3. Learn ways to be a healthy snacker.

But first, lets review from last month...
1. What is an example of a healthy fat?
2, What i3 an example of an unhealthy fat?

3. What is one way you can decrease unhealthy fats in your
diet?

4, What is one thing you found useful around meal planning
and food shopping?
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What is sodium?

'Lhe body needs a small amount of sodium Lo [unction, but most

Americans consume too much sodium. ITigh sodium consump-

tion can raise blood pressure, and high blood pressure is a major
_risk factor for heart disease and stroke. Heart disease and stroke
arc the nation’s first and fifth leading causes of death.

- How does sodium affect your heart health 2

S ore

it pulls water into the blood vessels, increasing
ﬂ]lhe tolal amount (volume) of blood inside your
blood vessels. With more blood flowing through
‘your blood vessels, blood pressure increases. This
uts an extra burden on your heart and blood ves-
Is. In some people, this may lead to or raisc high
lood pressure. Having less sodium in your diel

A 'may help you lower or avoid high blood pressure.
] ' . .
.,@Pcoplc with high blood pressure are more likely to
<% s
- develop hearl disease or have a slroke.

182



What is the daily allowance for sodium

The American Heart Association recommends no more than 2,300 mil-
ligrams (mgs) a day and an ideal limit of no more than 1,500 mg per

day for most adults, especially for those with high bload pressure. Even
cutting back by 1,000 mg a day can improve blood pressure and heart
health, "The average daily sodium intake [or Americans 2 years old or old-
‘er is more than 3,400 mg which is way too much.

/ VE ol .

¢ Salt vs. Sodium cquivalents

4

Sodium chloride or lable sall is approximalely 40 percent sodium.
- [ts important to understand just how much sodium is in salt so you
' can take measures to control your intake. These amounts are ap-
3 proximate,

g1/4 teaspoon salt = 575 mg sodium
1/2 teaspoon salt = 1,150 mg sodium

13/4 teaspoon salt = 1,725 mg sodium
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Where is sodium found?
The Salty Six

Caueus & vl

 CURED MEATS

Mot of the sodium Americany eat comes from packaged, processed, store-bought, and
Testaurant foode. Only a emall amount comes from salt added during cooking or at the
table. In fact, moat Americans already get more daily sodinm than recommended before
they ever pick up 4 salt shaker. Many Americans have acquired 4 taste for a high salt diet.
One way to cut back is to akip the table salt. Eating these foods less often can help reduce
your sodium intake, lower your blood pressure aned/or prevent high blood pressure (HEP
or hypertension) from developing in the firet place.
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Seasoning Alternatives to Sodium

How do I cook with less sodium and more flavor?

1. Avoid adding table salt to foods

2. Havor foods with herbs, spices, lemon, lime, vinegar, or salt-free
seasoning blends (see table below)

3. Use fresh pouliry, fish, and lean meat, rather than canned,
smoked, or processed types

4, Choose unsalted nuts and low-sodium canned foods. Cook dried
peas and beans

5. Use products made without added salt

6. Try low sodium bouillon and soups and unsalted broth

7. Rinse canned vegetables and beans to reduce sodium.

Here are some seasonings to add some variety

——

EN -
Cinnamon Onion powder (not
onion salt)

Curry powder

Paprika
Dill
Parsley
Bay lcaves Carlic (not garlic salt)
Rosemary

Caraway seeds Ginger

Chives Lemon juice

Mustard (dry)

Cider vinegar
Turmeric
Nulmeg
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