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Numeracy #

An evolving concept



What 1s NUMERACY?

Understanding how math is used
in the real world and being able
to apply it to make the best

possible decisions.

https://www.nationalnumeracy.org.uk/what-numeracy
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What 1s NUMERACY?

Interpret data, Understand and
charts, and explain solutions

diagrams

Make decisions
based on logical
thinking and
reasoning

Process
information

problems

https://www.nationalnumeracy.org.uk/what-numeracy
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The Organisation for Economic
Co-operation and Development
(OECD)

Programme for the International Assessment of
Adult Competencies (PIAAC) study

http://www.piaac.ca/
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What 1s NUMERACY ?

The ability to access, use, interpret and
communicate mathematical information and
ideas in order to engage in and manage the

mathematical demands of a range of situations
in adult life.

OECD, OECD Skills Outlook 2013: First Results From the Survey of Adult Skills (Paris: OECD, 2013), 59.


http://skills.oecd.org/documents/OECD_Skills_Outlook_2013.pdf
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A person should have at least level 3 numeracy

to function well in Canadian society.

Employment and Social Development Canada, Learning—Adult Numeracy.

Below Level 1
0-175

Level 1
176 - 225

Level 2
226 - 275

Level 3
276 - 325

Level 4
326-375

Level 5
376 -500

https://www.conferenceboard.ca/hcp/provincial/education/adlt-lownum.aspx

http://www.piaac.ca/docs/PIAACTableaux/Numeracy%20table.pdf
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Just over half of Canadians have adequate numeracy.
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Level 4 or 5 Below Level 1
12.9% 5.9%
Level 1
16.8%
45.6%
Adequate
0
Numeracy 54.4%
Inadequate
Lyl B - Numeracy
32.7%
Numeracy Levels 31.7%

Adults Age 16-65

(2012) https://www.statcan.gc.ca/eng/start
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Is NUMBER SENSE the same concept as NUMERACY?
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NUMBER SENSE

“Fluidity and flexibility with numbers, a sense
of what numbers mean, and an ability to use
mental mathematics to negotiate the world
and make comparisons.”

Keith Devlin Mathematician; Executive Director, H-STAR Institute, Stanford; Author, Finding Fibonacci
https://www.edge.org/response-detail/27097
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NUMBER SENSE

[Students with number sense] “can think and reason
flexibly with numbers, use numbers to solve
problems, spot unreasonable answers, understand
how numbers can be taken apart and put together in
different ways, see connections among operations,
figure mentally, and make reasonable estimates.”

Burns, Marilyn. (2000). About teaching mathematics: a K-8 resource.
Sausalito, CA: Math Solutions Publications
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Numeracy involves the use of number sense and
arithmetic to solve problems involving quantities
of objects, and/or frequencies of events.

Taras Gula & Miroslav Lovric

http://healthnumeracyproject.com/rationale/
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Health
Literacy

An evolving concept



What 1s HEALTH LITERACY?

The degree to which individuals have the
capacity to obtain, process, and understand
basic health information and services needed
to make appropriate health decisions.

Kutner, M., Greenberg, E., Jin, Y., & Paulsen, C. (2006). The health literacy of America’s adults: Results from
the 2003 National Assessment of Adult Literacy (NCES 2006—483). U.S. Department of Education. Washington,
DC: National Center for Education Statistics.



What 1s HEALTH LITERACY?

The ability to access, understand, evaluate
and communicate information as a way to

promote, maintain and improve health in a
variety of settings across the life course.

Rootman, Irving and Deborah Gordon-EI-Bihbety. A Vision for a Health Literate Canada: Report of the Expert
Panel on Health Literacy (Ottawa: Canadian Public Health Association, 2008).



According to the Canadian Council on Learning,
Health Literacy in Canada: Initial results from the
International Adult Literacy and Skills Survey, __ %
of adults in Canada lack the capacity to obtain,
understand and act upon health information and
services and to make appropriate health decisions
on their own.
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Proportion with Level 2 or below

Proportion of population with low literacy levels,
by literacy type, ages 16 and older
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Source: International Adult Literacy and Skills Survey, 2003
Health Literacy in Canada: A Healthy Understanding 2008 (Ottawa: 2008).
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Health
Numeracy

An evolving concept



What 1s HEALTH NUMERACY?

The degree to which individuals have the capacity
to access, process, interpret, communicate, and act
on numerical, quantitative, graphical,
biostatistical, and probabilistic health information
needed to make effective health decisions.

Golbeck, A.L., Ahlers-Schmidt, C.R., Paschal, A.M., Dismuke, S.E. (2005). A definition and operational
framework for health numeracy. American Journal of Preventive Medicine, 29. 375-376.



What are some
ways that patients
must use numeracy

skills 1n health
care?
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Dosing medication
Monitoring weight
Checking temperature
Using nutrition labels
Understanding lab work
Managing diabetes
Monitoring blood pressure
Interpreting risk



Hierarchy of Numerical Expressions and Operations

Probability and risk

Inference, estimation, proportions

Simple manipulation of numbers

Identifying numbers

Golbeck et al., 2005, p. 375
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Infant caregivers with diverse demographics, 99% had
adequate literacy skills but only 17% had greater than 9"

grade numeracy skills.

__% could not read a digital thermometer to determine if
a baby has a temperature of 100.4° or greater.

--D

Kumar, D., Sanders, L., Perrin, E. M., Lokker, N., Patterson, B., Gunn, V., ... Rothman, R. L. (2010).
Parental understanding of infant health information: health literacy, numeracy, and the Parental Health
Literacy Activities Test (PHLAT). Academic Pediatrics, 10(5). 309-316. doi: 10.1016/j.acap.2010.06.007.
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31% could not read a digital thermometer to
determine if a baby has a temperature of 100.4°
or greater.

.
\_,ﬂ
= —

Kumar et al., 2010
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__% could not interpret an Acetaminophen
dosage chart to determine how much
medicine to give based on the weight of the

child.

Kumar et al., 2010
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47% could not interpret an Acetaminophen
dosage chart to determine how much
medicine to give based on the weight of the

child.

Kumar et al., 2010
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: : Nutrition Facts
In a StUdy of dlabethS, all Serving Size 1/2 oup (1425 mL)
ervings Per Container
completing at least high school, mouriTor oo by veve
__9% of the Type 2 diabetics and e IT o
. . +Trans O g
__% of the Type 1 diabetics were Cholesterol 30 mg
.. Sodium 55 mg 2%
unable to use a nutrition label to Carbohydrate 309 10%
Fibre Og 0 %
calculate carbohydrate grams ET R
rotein 4 g
based upon serving size. Gk (B4 Uomina 0%
Garrison, E., Graves, C., Gregory, R., Rothman, R., Slaughter, J., Fletcher, -pirf;::e Daily Va,uez a,ersa:ed prap—— -
F., & Bennett, K. A. (2012). Numeracy and literacy in pregnant women with | Calorie diet. Your daily values may be higher or
pregestational diabetes. American Journal of Obstetrics and Gynecology, | '©*e" 4Pending on your Galorie needs.

206(1). S123. doi:10.1016/j.ajog.2011.10.269
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71% of the Type 2 diabetics and
41% of the Type 1 diabetics were
unable to use a nutrition label to
calculate carbohydrate grams

based upon serving size.

Garrison et al., 2012

37

Nutrition Facts

Serving Size 1/2 cup (125 mL)
Servings Per Container 4

Amount Per Serving % Daily Value*

Calories 250

Fat 13 g 20 %
Sy e

Cholesterol 30 mg

Sodium 55 mg 2 %

Carbohydrate 30 g 10 %
Fibre O g 0 %
Sugars 23 g

Protein 4 g

Vitamin A 10% VitaminC 0%

Calcium 15 % Iron 4 %

* Percentage Daily Values are based on a 2,000
Calorie diet. Your daily values may be higher or
lower depending on your Calorie needs.
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Study of Highly Educated Sample

88% of sample had college education or higher

e _ % could not report accurately the likelihood

of a fair, six-sided cube coming up even. ..
e ® 4
® _ % were unable to determine which risk was Y 4

greatest 1:10, 1:100, 1:1000.

Lipkus, I.M., Samsa, G., Rimer, B.K. (2011). General performance on a numeracy
scale among highly educated samples. Medical Decision Making, 21(1). 37—44.
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e 49% could not report accurately the
likelihood of a fair, six-sided cube coming
up even.

e 20% were unable to determine which risk
was greatest 1:10, 1:100, 1:1000.

Lipkus et al., 2001
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Statistics Concepts 1n Medicine

Level of statistical mastery of terms
in journal articles

Introductory
Doctorate 13.4%
29.5%
Undergraduate
22.3%
Master's Narayanan, R., Nugent, R., & Nugent, K.
(2015). An investigation of the variety and
34.8% complexity of statistical methods used in

current internal medicine literature. Southern
Medical Journal, 108(10), 629-634.



Clinician Numeracy

Health professionals often lack the biostatistical
knowledge needed to practice evidence-based medicine.?

Clinician numeracy could affect health decision-making as
well as risk communication to patients.>?

'Anderson, B. L., Williams, S., & Schulkin, J. (2013). Statistical literacy of obstetrics-gynecology residents. Journal of
Graduate Medical Education, 5(2), 272-275. ?Ghazal, S., Cokely, E. T., & Garcia-Retamero, R. (2014). Predicting biases in
very highly educated samples: Numeracy and metacognition. Judgment and Decision Making, 9(1), 15-34. 3Caverly, T. J.,
Prochazka, A., Binswanger, |., Kutner, J. S., & Matlock, D. (2012). Physician innumeracy is associated with more enthusiasm
for cancer screening. Abstract from The 34th Annual Meeting of the Society for Medical Decision Making.
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Addressing Health Numeracy i1s
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Best
Practices

to address health numeracy

and for effective risk
communication



Improve Numeracy Skills
of the Population

Image: Andrew Francis Wallace/Toronto Star/Getstock



Strands of
Mathematical
Proficiency

National Academies of Sciences,
Engineering, and Medicine. (2018).
How People Learn II: Learners,
Contexts, and Cultures. Washington,
DC: The National Academies Press.

https://doi.org/10.17226/24783.

Conceptual

Understanding
Strategic Productive
Competence Disposition
Adaptive Procedural
Reasoning Fluency
\ n /



https://doi.org/10.17226/24783

(14

Students who learn mathematics and statistics in
context, with emphasis on logic, reasoning, and
critical thinking, are more adept mathematical

thinkers, and more able to apply mathematics to

solve problems during their everyday lives.

https://www.whitehouse.gov/wp-content/uploads/2018/12/STEM-Education-Strategic-Plan-2018.pdf



Improve Numeracy Skills
of Healthcare Professionals

Image:
https://scopeblog.stanford.edu/2018/10/17/stumped-by-medical-school-a-ga-with-a-learning-specialist/
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(14

... moving beyond basic statistical concepts to a more
comprehensive understanding of statistical methods
is an important component of clinicians' ability to
effectively read and use the medical research.

Arnold, L. D., Braganza, M., Salih, R., & Colditz, G. A. (2013). Statistical trends in the Journal of the American Medical
Association and implications for training across the continuum of medical education. PloS one, 8(10), e77301.



Improve Communication with Patients

Image: Health.mil



Health Literacy Best Practices

e Reduce the amount of information shared as much as
possible.

e Present the mostimportant information first and by itself.

e Use Plain Language - clear communication your audience
can understand the first time they hear or read it.

e Use Teach-Back to confirm understanding.



Health Numeracy Best Practices

o Simplify the numerical concept.

e Do not require the patient to make calculations
if information can be presented simpler.

e Use whole numbers when possible.

Apter, A. J., Paasche-Orlow, M. K., Remillard, J. T., Bennett, I. M., Ben-Joseph, E. P., Batista, R. M.,
... Rudd, R. E. (2008). Numeracy and communication with patients: They are counting on us.
Journal of General Internal Medicine, 23(12). 2117-2124. doi: 10.1007/s11606-008-0803-x



Recommend a 124 kg patient 0 4

lose 25 kg rather than
20% of their body weight.




Health Numeracy Best Practices

e Use visual aids when possible.
e Use SIMPLE graphical displays.

e Add icon arrays to numerical presentations
of risks/benefits.

Reyna, V.F., & Brainerd, C.J. (2008). Numeracy, ratio bias, and denominator neglect in
judgments of risk and probability. Learning and Individual Differences, 18(1). 89-107.



Health Numeracy Best Practices

e Single-event probability (0.05)

e Percentages (5%)

e Frequency (5in 100 or 5 out of 100)

Burkell, J. (2004). What are the chances? Evaluating risk and benefit information in
consumer health materials. Journal of the Medical Library Association, 92(2). 200-208.



"

25% 1 out of 4




Health Numeracy Best Practices

Keep denominators constant for comparisons™.
e 10in13 OR9In1l?

(10/13 = 77%, 9/11 =~ 82%)
e 5/10 OR 3/67°

"Fischhoff, B., Brewer, N. T., & Downs, J. S. (2011). Communicating risks and benefits: An
evidence-based user’s guide. Silver Spring, MD: U.S. Department of Health and Human
Services, Food and Drug Administration. ?Reyna & Brainerd, 2008



Cancer-Free Survival, By Treatment Option

Surgery Surgery
N ’ ” i I
. e
’ 3 out of 4 people are cancer free after 10 years 3 out of 5 people are cancer free after 10 years
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Cancer-Free Survival, By Treatment Option

K1l

i 3 out of 4 people are cancer free after 10

X1l

3 out of 5 people are cancer free after 10 years

http://www.iconarray.com/



Cancer-Free Survival, By Treatment Option

Surgery Surgery
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i 15 out of 20 people are cancer free after 10 years @ 12 out of 20 people are cancer free after 10 years
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LABOR CONTRACTIONS

(Los dolores de parto)

®
1cm 2c:m 4cm 6cm

Dilate the Cervix
(dilatan el cuello uterino)

Miller, M. B. (2013). A visual aid designed to teach cervical dilation.
International Journal of Childbirth Education, 28(4). 34-38.



LABOR CONTRACTIONS

(Los dolores de parto)

o ‘ )&"

Tem 2cm 4cm 6cm 8cm 10cm

Dilate the Cervix
(dilatan el cuello uterino)

Miller, 2013



LABOR CONTRACTIONS

(Los dolores de parto)

. 00@ @

1em 2cm 4cm 6cm 10cm

Dilate the Cervix
(dilatan el cuello uterino)

Miller, 2013



Percent of Saturated Fat

Choose More Often

Choose Less Often

A

\l

Canola Oil
Safflower Oil
Sesame Oil
Sunflower Oil
Corn Oil

Olive Oil
Soybean Oil
Margarine (tub)
Peanut Oil
Margarine (stick)
Cottonseed Oil
Chicken Fat
Lard

Beef Tallow
Bacon Grease
Palm Oil

Butter

Coconut Oil

¥ 7%
¥i0%
¥ 10%
¥ 12%
¥i13%
¥i5%
¥i15%
¥17%
¥ 19%
20%
27%
30%
43%
48%
50%
51%
68%
91%

Use this chart to help you
choose products with less
saturated fat. Look for the 4
to find the healthier choice.

http://www.nhlbi.nih.gov/health/public/heart/obesity/wecan/downloads/tip-fats-and-oils.pdf
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https://www.empr.com/drug/enablex/

Medicines for Treating Urgency Incontinence

Benefits
About 1out of 10 women improved their symptoms using this medicine.

MMM

Side Effects
About 2 out of 10 women had dry mouth using this medicine.

i AR

(Enablex”) _
About 1 out of 10 women had constipation using this medicine.

MMMMM

Less than 1 out of 10 women had an upset stomach using
this medicine.

MMM

http://lwww.effectivehealthcare.ahrq.gov/ehc/products/169/1030/ui_cons_fin_to_post.pdf



Health Numeracy Best Practices

e Provide numeric likelihood of risks and benefits.

e Explainin both qualitative and quantitative terms.

Fischhoff et al., 2011



A4 4 4 4 4 d 4 d
A4 4 2 2 4 Jd 4 d
A d 4 4 44 d d J
A d 4 4 44 d 4 J
A d 4 4 3 4 4
A d 4 4 4 4 J 4 J
A d 2 2 4 4 d 4 Jd
A 4 4 2 4 4 4 4 Jd
A 4 4 2 4 4 Jd d d
2 4 2 2 4 4 d 4 Jd 4

Your risk of having a
heart attack in the next
45 days is very low,

2 out of 100.

Graphic from:

Pierce, M. A., Hess, E. P., Kline, J. A., Shah, N. D.,
Breslin, M., Branda, M. E., ... & Stiell, I. G. (2010).
The Chest Pain Choice trial: a pilot randomized trial
of a decision aid for patients with chest pain in the
emergency department. Trials, 11(1), 57.



Health Numeracy Best Practices

e Make the difference between baseline and treatment
risks and benefits clear.t

e Example: Postmenopausal women taking Tamoxifen
have an increased risk of hot flashes. In one study, 64%
of women on Tamoxifen had hot flashes.?

'Fischhoff et al., 2011. 2Reyna & Brainerd, 2008



Postmenopausal Women with Hot Flashes

0000000000000
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® 48 out of 100 women

NOT on Tamoxifen have hot flashes

2 16 more out of 100 women

on Tamoxifen have hot flashes

http://www.iconarray.com/



VISUALIZING

http://www.vizhealth.org/

About Visualizing Health



http://www.vizhealth.org/
https://youtu.be/aaer0Q5mGQA
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Questions?

tina.d.moore@arkansas.gov

“Education then, beyond all other
devices of human origin, is the great
equalizer of the conditions of men, the
balance-wheel of the social machinery.”

Horace Mann
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