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Defining Health Literacy
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Numeracy

* A component of overall literacy

 “The ability to understand and use numbers and math skills in
daily life”

» Calculations, deduction/logic, interpretation of graphs/labels,
time, probability, etc.

Rothman et al, J Health Comm, 2009
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Numeracy vs Literacy

Highly correlated with literacy, but not perfect
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Calvin and Hobbs, Bill Watterson, Universal Press Syndicate, Released on: Friday, Oct 10th 1986.
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Health Literacy/Numeracy and Health Knowledge

* Over 90% of patients struggle to understand food labels
* Over 2/3 of patients have poor estimation of portion sizes

« Parent struggle to understand OTC cold and cough
medicines

« Parents struggle to understand growth charts, mixing
formula, and other parenting activities.
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Labeling: Nutritional Information Leaves Many

Uninformed

By ERIC HAGOLURNEY
Publizhed: September 26, 2006

Mutrition labels contain a wealth of information for people watching

their weight or keeping an eve on other health issues.

But a new study has found that the
messages are not getting through to
many people who lack the reading or
math skills needed to decipher them.
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“Many patients were confused by the complexity of the

nutrition label and could not find the proper information,”

said the study, which appears in The American Journal of

Preventive Medicine.
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Nutrition Facts

Serving Size ¥ cup (114g)
Servings Per Container 4

Amount Per Serving
Calories 90 Calories from Fat 3C
R T T S

Total Fat 3g 5%

Saturated Fat 0g 0

Cholesterol 0mg 0%

Sodium 300mg 13%

Total Carbohydrate 129 &%

9:26a €7 Dietary Fiber 3g 12%
vt G B M Sugars 39
Protein 3g

' Vitamin A 80% Witamin C 60%

! Calcium 4% Iron 4%

Calories

s * Percent Daily Values are based on a 2,000
calone diet. Your daily values may be higher
o lower depending on your calone needs:

Total Fal Less than
Sat Fat Less than

Calories per

Qraem:
Fat @ » Carbohydrate 4 - Protein 4
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Health Numeracy Linked to Worse Diabetes
Knowledge and Control

e Difficulties performing many literacy and numeracy
related diabetes tasks:
— Over 25% of patients could not interpret glucose meter
— Over 40% could not calculate carbohydrate intake
— Over 30% could not dose insulin correctly

e Self-care skills linked to underlying numeracy.

e Diabetes numeracy skills associated with self-
management, self-efficacy, and A1C.

VANDERBILT §/ UNIVERSITY Huizinga et al, BMC Health Services Res, 2008
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Lesson #1

e Literacy is a complex social determinant

* Can measure reading/writing skills, but literacy is often more
complex/applied than that

» Subject heuristics/beliefs and approach to health can override
“literacy skills”

 Measuring literacy is often a surrogate for multiple social
factors
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Literacy Interventions
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Initial Diabetes Intervention

6 Month 1 Year
Baseline Follow-Up Follow-Up
Initial

105 — 99 95
Control Control Control
Pharmacist
Session 98
Interv.

217

Patients
with T2DM
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Significant Clinical Improvements at 12 months

Variable Control Intervention Difference

(n=95) (n=98)

A1C (%) -1.2% -2.1% (O(.)E.B?‘(I)/T)O)
SBP (mmHg) +2.3 6.9 9.2 (2.3,16.1)
DBP (mmHg) +1.2 3.6 4.8 (1.1,8.6)
ASA (mmHg) +6% +47%  41% (25-55)
T. Chol. (mg/dL) 12 -27 15 (-4, 35)

VANDERBILT &7 UNIVERSITY
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Literacy was an Important Factor
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Diabetes and Numeracy RCT
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DLNET Toolk

FART 2

TESTING YOUR
BLOOD SUGAR

Test Your Blood Sugar Every Day

Why should | test my blood sugar?
* To know if your blood sugar is too high or too low
* So your doctor or nurse will know how your
digbetes is doing to help control your diabetes

s,
3

v 0 A

L 00

What does my blood sugar test result mean?

If Blood Sugar 1=

Ovar 300eenanss This is vary high. Call your doctor or rursa at|
it stays this high for 2-2 days,

181-300snawnsns This i toe high. Call your doctar or rurse

if it stays high for over a week
121-180cas sseasThis i5 a litle high before meak.

70-1200 se s ssas This is perfect before meals.

Below 70 ssss =« This is too low: Eat 3-4 glucoss tablets

ar

Callyour doctar or nurse at
if you have more than lowws ma waek

If you are worried that your blood sugar is too
high or too low, call your doctor or nurse at

Wolff K et al. The Diab Educ 2009

It

Text at 5" grade reading level
Color coding
Pictures for key concepts

Step-by-step instructions

Simplified medication instructions

Practice skills worksheets



Study Demonstrates Value of
Addressing Health Literacy/Numeracy

o R
-1.63%*
*P=0.03
-1.5 4
S -0.97*
<
-0.5 -
0 _ 1
Intervention Control
3-Months

*Adjusting for age, gender, race, type of diabetes, income level, site of intervention and baseline DNT score and Hbalc levels

VANDERBILT §/ UNIVERSITY
MEDICAL CENTER

Cavanaugh KL et al. Diabetes Care 2009



Chart1

		Intervention

		Control



3-months

3-Months

A1c

-1.63*

-0.97*

-1.63

-0.97



Sheet1

		

						High Numeracy		Low Numeracy

				Plate Method		0.9		0.75

				Carb Counting		0.8		0.3

				Control		0.2		0.35

				CDE		0.85		0.55

				A1c		3-months

				Intervention		-1.63

				Control		-0.97





Sheet1

		



3-months

3-Months

A1c



Sheet2

		





Sheet3

		






Diabetes Nutrition Education Study (DINES)

Usual Care with PCP & 3

150 pts

T2DM
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Carb Counting vs Plate Method

Practice One Serving Size : : Use this part of
For Lunch And Dinner You Should F:!t:l:‘i;-; _wl :-f";-ur yetar plate far
Divide Your Plate Into 3 Parts B il Pratein Foudi
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i . . Ataly dwints
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Ly
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Use the label below: about the size of your palm

Bewra e 0 peli

Howe marnry carbohydrate grams are in 2ach serving! [ fer omn

If vou eat cne serving you will get, grams of carb. il
Nutrition Facts | |7 .cingsis crackers T
Seerving Siag 2 crackes (14 g ES Green e
Servings Per Gontannr Abaul 21 T F ey

v Add ) AL b i
Calories B0 Calones fram Fat 15 grams of carb from | serving = =
% Dally Value' .

Total Fat 1,59 2% +  gramsof carb from | serving

SawvaledFatOp 0%
_Trans Fal Og — - [ wTa zou Fem |
Gholestarol Omp o __ grams of carb from 2 servings T a—
Sodium T0mg 3% o |
Total Carbohydrate 10g 3% . ere ol el ar 7

Digtary Fiber Less than 19 3% l2servingis ___ orackers | ol |
_S‘llgnrs !]g 11
Protain 2g |

grams of carb from | sarving
Vitarnin A 0% * Vitamin G 0%
Caicium 0% * o 2% o
* Pencers Dby Values ane basea en 2 3,000 divided b}" 1
£MEGR G Eur ARlpuALIS mg Da NS
0 oo e 1 G0 PRUT EEI e Peads
(defan:  FO00 2.0 .
Tolaifx  Lmnmen (o 8% = grams of carb from 1/2 serving
SalFal  Losethan Fhg Pha
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Results Demonstrate Value of
Simpler Diabetes Education

[
1

®m High Numeracy

® [ow Numeracy

0.5 -

6 Month A1C Decrease from Baseline

Plate Method Carb Counting Control CDE
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New Standards for Diabetes Education

National Standards for Diabetes
Self-Management Education and

Supporit

Linpa Haas, puc, RN, CDE (CHaIr)'
MeLinDA MARYNIUK, MED, RD, CDE l.flill-mm}1
Jomi BECK, PHARMD, CDE, BC-ADM

Caria E. Cox, PHD, RD, CDE, CSsD” .
PauLiNa DUKER, MPH, RN, BC-ADM, CDE~
Lavra EpwARDS, RN, Mea”

Epwmn B. FisHER, PHD"

LemiTa HaNSON, MD, CDE, FACE, FACE®
DaniEL KENT, PHARMD, BS, CDE

Lesue KOLE, BN, BSN, mea'”

Sue McLauGHLIN, BS, RD, CDE, cer)

Eric ORZECK, MD, FACE, CDE >

Joun D. PieTTE, PHD

ANDREW 5. RHINEHART, MD, FACP, CDE

RusselL ROTHMAN, MD, MPP

SARA SKLAROFF©

Diomma TOMEY, MSN, RN, C-NF, CDE, FAADE

GRETCHEN YOUSSEF, MS, RD, cpE™®

ON BEHALF OF THE 2012 STANDARDS
Revision Task ForcE

14

17

nonaccredited and nonrecognized provid-
ers and programs.

Because of the dynamic nature of
health care and diabetes-related research,
the Standards are reviewed and revised
approximately every 5 years by key stake-
holders and experts within the diabetes
education community. In the fall of
2011, a Task Force was jointly convened
by the American Association of Diabetes
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Lesson #2

* Addressing health literacy/numeracy often involves addressing
broader issues of health communication

— Shared goal setting; shared decision making
— Patient-Centered Communication
— Cross-cultural communication

— Beliefs/Heuristics

VANDERBILT ©F UNIVERSITY
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PRIDE Study @

PaRtnering to Improve Diabetes Education PRID

DIABETES EDUCATIDN

Goal to address health communication issues to
improve diabetes care in middle TN

Collaboration between TN Dept. of Health,
Vanderbilt, and Meharry

5 year NIDDK R18 study - i S
Cluster RCT with 10 Clinics and
400 diabetes patients

Develop a sustainable model

Mid-Cumberland Region

for improved diabetes care PRIDE Clnics
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PRIDE RESULTS

10 -|-e~ NDEP
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.
95 —
o
L.
9 -
8.5
i | | | ] i | | |
0 3 6 9 12 15 18 21 24
Time (months)
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Lesson

* Health Literacy/Numeracy and
Health Communication are just
one social determinant of health

e Successful interventions often
need to consider the broader
socioecological context and
other barriers/facilitators to care

VANDERBILT E? UNIVERSITY
MEDICAL CENTER

Public Policy (laws,
regulations)

Community (organizations,
culture, environment, population)

Organizational

(Organizations, Social
Institutions

Interpersonal

(Friends, Family, Social Networks)

Individual

(Characteristics, OMICS,
Behaviors, Knowledge,
Attitudes, Beliefs)




Greenlight Study ‘

e Design: Cluster Randomized Trial of Literacy Sensitive
Obesity Prevention intervention vs Active Control
(Injury Prevention)

e Setting: 4 academic primary care resident clinics
(Vanderbilt, NYU, UNC, and U Miami)

* Participants:
— Over 400 pediatric residents at the 4 sites

— 865 English and Spanish speaking families with children enrolled at 2
months of age and followed until 2 years of age

— Children with weight/length z score >3% (WHO Criteria) G‘{”:E"‘il‘.’,, ‘:‘3
without significant chronic health issues or FTT or , “-
history of prematurity (<35 weeks)

2 other
tttttttttt
R A
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* |ntervention

Study Design

— Training of residents in effective health communication
— Provision of Greenlight Toolkit to use at well child visits (2,4,6,9,12, 15/18, 24 months)

e Active Control

— Training of residents in injury prevention

— Use of AAP Training in Injury Prevention Program (TIPPs) to use at well child visits

VANDERBILT &7 UNIVERSITY
MEDICAL CENTER

Keep Your ¥ \
2Monthold '/« s
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So you give
the right amount -
not too much and

et G <
not too little! ' Breast milk

T = or formula
is best.
Your baby does not |
Put your baby need juice or ]
on her tummy solid foods.
to play Roges>)
every day.
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baby growing strong!
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2 Month Core Booklet - English

Keep Your
4 Month Old
Growing Healthy!
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how your baby
shows you he's
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So you give
the right amount -
not too much and
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solid foods. pagesas
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are not ready until
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Keep Your
6 Month oOld
Growing Healthy!

Start
solid foods
the right way.

Give healthy foods -
and the right amount
- from the start! Breast milk
/

DA 2 Ths or formula

are the only drinks
your baby needs. |
Your baby does 5
Be active with not need juice.
your baby. ~ pages&10
Put her on a blanket
on the floor
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6 Month Core Booklet - English
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Keep Your
9 Month Old
Growing Healthy!

Give
your baby
small amounts
of healthy, soft
“finger foods.”
Your baby is learning
to feed himselfl Breast milk,

- pages2:6 formula
and water
are best.
Join Your babyl
does not need juice or
your baby other sugary drinks,
on the floor for pages7-10
active play time. —
TV time g
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GREENLIGHT
MAIN
RESULTS

Pediatrics, 2021

VANDERBILT §/ UNIVERSITY
MEDICAL CENTER

Adjusted Odds Ratio
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¢ Greenlight

Greenlight Plus: A
Multi-Site RCT

The Greenlight Program for
Early Childhood Obesity Prevention

UNIVERSITY OF MIAMI
. . N MILLER SCHOOL
VANDERBILT §/ UNIVERSITY i UNC | scrootor Qll]] Duke University NYU School of Medicine  of MEDICINE

MEDICINE
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Intervention Content

* The “Greenlight” group received health behavior
counseling delivered by pediatric primary care
clinicians.

* It was a health communication intervention
designed to support pediatric primary care
providers in delivering anticipatory guidance around
health behaviors to parents of children from birth
to age 2 years with the goal of obesity prevention.

* The materials included eight core booklets.

Your baby is
6 months old!
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Intervention Content

The Greenlight Plus” group included the health behavior counseling plus two digital

intervention strategies: an interactive, responsive text messaging intervention and a web-based
dashboard.

The text messaging portion of the intervention used behavior change techniques such as
facilitated goal-setting, self-monitoring, and tailored feedback around developmentally
appropriate health behaviors known to support healthy child growth

Goals were organized into two-week cycles, where a goal was set on the first day of the cycle,
followed by five automated check-in messages over two weeks. Parents were asked to self-rate
their goal progress.

A fully-automated system then provided immediate adaptive feedback, tips, and
encouragement based on goal progress. After the first six months, the content of goal cycles
was tailored based on a parent’s response to a survey every three months that assessed
readiness to change and self-efficacy for specific health behaviors B



Digital Intervention Content

Keep your 10 month old healthy
This Week's Goal

Mot give my baby any juice leven Purzantite
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Multi-Site RCT (N=900) to compare the

effectiveness of Greeni

¢ Greenlight

First steps to growing healthy

HEALTHY EATING

Page 4
HEALTHY DRINKS
Page 13

ACTIVE PLAY
Page 17

15-18

Choose healthy foods and give the right
amount.
Let your cl decide how much she needs to eat.

Milk and water are best.
Your child does not need juice or other sugary drinks.

Be active with your child — without screens.
Screen time is not active time.

Greenlight: Everyone Gets Booklets
Resident Training

Greenlight+

Track Your Child’s Growth

Weight for length Weight for age

Weight

21 pounds,
5 ounces

3
c
as

4

3

Length

28.5 inches

LENGTH fnches)
Last Moasuroment June 1,2021

Length for age

Percentile

SENREREREERERESE

pounds /inches. kilograms / centimeters.

How Your Child is Growing

@ Top red means your child s gaining too much weight.

Yellow means your child may be gaining too much

weight.

Y

Goals

\z

Growth

Get Help.

ght vs Greenlight Plus

Greenlight+

Keep your 4 month old healthy
This Week's Goal

Not use a schedule to decide when
to feed my baby.

Itis best to let your baby show you when he or she needs
to eat. This means your baby may not eat at the same time
every day. Your baby knows how much he or she needs to
eat to be healthy — even at this age.

How | am Doing Compared to My Goal

Atthis age, itis best to feed your baby when he or she shows
you he or she is hungry. That means that your baby may not eat
on a schedule, at the same time every day. This will help your
baby eat just the right amount ~ not too much and not too litle.

Did you use a schedule or the time on the clock to
decide when to feed your baby?

. [N

Learn More.

Feed your baby when your baby shows you he or she is hungry.
When your baby is hungry, your baby may:

= Smack or lick the lips, or suck a lot on his or her hands.

« Open the mouth and tur toward the breast or bottle.
« Crya hungry cry. Try to calm your baby down before feeding.

Stop feeding your baby when your baby shows he or she is full
When your baby is full, your baby may:

e ity Y s s « Tum his or her head away from the breast or bottie.
« Push the bottle away.
« Spit out the mik

* Start to fall asleep.

Booklets t Ho Growt Booklets

Greenlight Plus: Get Greenlight plus Text
messages and mobile dashboard

H Greenlight



Outcomes and Analysis

The primary outcome was child weight-for-length (kg/m) trajectory over two years.
Secondary Outcomes

* Weight-for-length z-score trajectory,

* BMI z-score,

* the percent of children at the 24-month follow-up overweight and/or obesity (both CDC
and WHO curves).

Nested linear mixed effects models (random intercepts and slopes for clinics and participants
within clinics).

Models adjusted for prespecified baseline variables to enhance precision: child birthweight
and biological sex, parent reported race and ethnicity, health literacy, preferred language,
education level, annual household income and household food insecurity

Pre-specified heterogeneity of intervention effect analyses



Lesson #4

 Health Communication is an iterative process

* Relies on communication between patients, families,
providers, social media, and other sources of information

 Need to consider the role of digital media and “asynchronous”
communication

* Focus on communication that promotes knowledge, trust, and
behavior change

VANDERBILT ©F UNIVERSITY
MEDICAL CENTER



Summary

Health Literacy is a complex skills

Health Literacy is one component of the larger socioecological
andscape

nterventions need to consider muti-modal and iterative forms of
communication
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