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Definitions
• Numeracy

• mathematical skills that "enable an individual 
to cope with the practical demands of 
everyday life" 

Wilfred H. Cockcroft, Mathematics Counts. 1986

• 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

Bandolier
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Components of adult numeracy

• 1. Context — the use and purpose for which an adult the use and purpose for which an adult 
takes on a task with mathematical demandstakes on a task with mathematical demands

• 2. Content — the mathematical knowledge that is the mathematical knowledge that is 
necessary for the tasks confrontednecessary for the tasks confronted

• 3. Cognitive and Affective — the processes that the processes that 
enable an individual to solve problems, and thereby, enable an individual to solve problems, and thereby, 
link the content and context link the content and context 
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Context for numeracy
• Personal

• Practical
• Mortgage rates

• Leisure
• Sudoku; solitaire, gambling

• Workplace
• Required to perform job

• Further learning
• Needed for further study in mathematics, or the sciences

• Societal
• Civic benefits, philosophy, art
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Marilyn Schapira, MD, MPH1, Alex Matthews, PhD1, Mary Ann Gilligan1, Toni Laforest, MBA1, Joan Neuner1, Prakash Laud, Ph.D.1, and Elizabeth Hayes, PhD2. (1) Medical College of Wisconsin, Milwaukee, WI, (2) University of Wisconsin, Madison, WI 
Purpose: Numeracy, often defined as having an understanding of basic mathematical and probability concepts, is a component of the model of general health literacy. However, the construct of health numeracy remains poorly developed. In this study we empirically determine the domains of numeracy relevant to patients in the health care setting. Methods: Focus groups were conducted. Participants included primary care patients, 40-74 years of age, who were English speaking. Focus groups were stratified by gender and level of formal education. The focus group guide lead a discussion regarding the use of numbers in everyday life and in health care. Numeric data from clinical trials was presented as a basis for discussing the use of numbers in the communication of scientific evidence. Sessions were audio and videotaped and transcribed verbatim for analysis; two investigators independently coded each transcript with a third investigator resolving discrepancies that remained after discussion. 
Results: Six focus groups were conducted. In consideration of the cognitive and affective domains that emerged from the focus groups, a conceptual model was developed (Figure). The model can be represented as a pyramid. The base of the model consists of basic mathematic skills. Upon this base sits the applied health numeracy domain. At the apex of pyramid is interpretive health numeracy. In general, more complex cognitive processes are required as one moves from the base of the model to the apex. However, any given health task may require skills across the three domains. Influencing the application of basic, applied, and interpretive skills are domains of positive or negative affect. Our model recognizes the influence of affective domains in the use of quantitative information. Feelings, emotions, and attitudes contribute to a person's desire and ability to use numeracy skills in health. 
Conclusion: The construct of health numeracy could be more broadly defined than has been common in the health services literature to date. In order to effectively use numeric information, a person must have basic math, applied numeracy, and interpretive numeracy skills to draw upon. Consideration of the interaction of these skills with psychological factors can help us to design stronger interventions in support of participatory and shared decision making models of health care.



2003 International Adult Literacy 
and Lifeskills Survey (ALL)
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The Adult Literacy and Lifeskills (ALL) Survey is an international comparative study designed to provide participating countries, including the United States, with information about the skills of their adult populations. ALL measured the literacy and numeracy skills of a nationally representative sample from each participating country.
On a pilot basis, ALL also measured adults' problem-solving skills and gathered information on their familiarity with information and communication technologies.
ALL builds on the foundation of earlier studies of adult literacy. Chief among these earlier studies is the International Adult Literacy Survey (IALS), which was conducted in three phases (1994, 1996 and 1998) in 20 nations including the United States
These 6 countries 16-65 y/o numeracy scores 0-500, higher scpores better
Higher performers and lower performedr sin other countries scored better than Higher performers and lower performers in the US
No gender difference in US bet men and women but men did better in italy and switzerland 



2003 International Adult Literacy and Lifeskills
Survey (ALL)



National Assessment of Adult Literacy (NAAL) 
A nationally representative and continuing assessment 
of English language literary skills of American Adults
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Quantitative literacy: The ability to find and use mathematical operations incorporated in texts such as weather charts found in the newspaper or the calculation of interest using a loan chart.
Level 1: Tasks require the reader to perform a single, relatively simple operation (usually addition) for which either the numbers are clearly noted in the given document and the operation is stipulated, or the numbers are provided and the operation does not require the reader to find the numbers.
Level 2: Tasks at this level typically require readers to perform a single arithmetic operation (frequently addition or substraction), using numbers that are easily located in the text or document. The operation to be performed may be easily inferred from the wording of the question or the format of the material (for example, a bank deposit or order form).



• According to the 2006 National 
Assessment of Adult Literacy, over a 
third of Americans have only a basic or 
below-basic ability to make decisions 
about their health 
• Kutner, Greenberg, Jin, & Paulsen, 2006



SL Sheridan, M Pignone. Numeracy and the medical student's ability 

to interpret data. Effective Clinical Practice 2002 5: 35-40
• Imagine that we flip a coin 1000 times. 

What is your best guess about how many times the coin would come 
up heads? 
1000 x 0.5 
500 

• In the lottery, the chance of winning a prize is 1%. 
What is your best guess about how many people would win a prize if 
1000 people each buy a single ticket to the lottery?
1/100 = X/1000 
10/1000 

• In the publishing sweepstake, the chances of winning a car is 1 in 
1000. 
What percent of tickets to the publishing sweepstake wins a car? 
1/1000 = X/100 
0.10% 



Numeracy as measured in medical students and patients
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62 first-year medical students at the University of North Carolina at Chapel Hill medical school who attended a risk-communication seminar. Most students answered all three questions correctly, but 5% (1 in 20) answered only one or none correctly 
257 patients aged 50 to 80 years attending for health care at an internal medicine clinic [3]. The results for numeracy are in Figure 1, and show that most patients could answer only one (30%) or no (41%) numeracy questions correctly. 



• Patients older than 50 years attending anticoagulation 
management units had significantly poorer control of INR 
when they had low numeracy skills, while low literacy made 
no difference
• CA Estrada et al. Literacy and numeracy skills and 

anticoagulant control American Journal of Medical Science 
2004 328: 88-93 de no difference 

• When asked which of 5% or 1 in 20 sounded bigger, 81% 
thought 1 in 20 sounded bigger in context of prenatal 
diagnosis of chromosome abnormalities 
• L Abramsky, O Fletcher. Interpreting information: what is said, 

what is heard – a questionnaire study of health professionals 
and members of the public. Prenatal Diagnosis 2002 22: 1188- 
1194 



Asthma as an example

• What types of numerical skills might 
a patient with asthma need?



Apter, et al (2006) Asthma numeracy skill 
and health literacy J Asthma 43:705-710

• 73 subjects
• Mean age 47 
• 85% female
• 58% African American
• 62% High school education or less



Numeracy
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What can we do?

• Fuzzy trace theory
• Reasoning follows two processes

• One that is precise
• One that is the “gist”

• Harnessing the power of gist
• Explain quantities qualitatively
• Display information visually 

Reyna & Farley, 2006 
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Deliberate
Gist is faster and is the default, develops later in life and leads to better judgments



Resources
• The components of numeracy

• http://www.ncsall.net/fileadmin/resources/rese 
arch/op_numeracy.pdf

• Laboratory for Rational Decision Making:
• http://www.human.cornell.edu/che/HD/reyna/in 

dex.cfm
• National Cancer Institute Basic and Applied 

Decision Making website:
• http://dccps.nci.nih.gov/bbrb/ba_decision_mak 

ing.html
• Steen LA (1990). Daedalus119:2 (Spring 

1990) 211-231
• http://www.aris.com.au/cgea/

http://www.ncsall.net/fileadmin/resources/research/op_numeracy.pdf
http://www.ncsall.net/fileadmin/resources/research/op_numeracy.pdf
http://dccps.nci.nih.gov/bbrb/ba_decision_making.html
http://dccps.nci.nih.gov/bbrb/ba_decision_making.html

	Numeracy/Quantitative Literacy
	Definitions
	Components of adult numeracy
	Components of adult numeracy
	Context for numeracy
	Components of adult numeracy
	Components of adult numeracy
	Slide Number 8
	2003 International Adult Literacy and Lifeskills Survey (ALL)
	Slide Number 10
	National Assessment of Adult Literacy (NAAL)�A nationally representative and continuing assessment of English language literary skills of American Adults
	Slide Number 12
	Slide Number 13
	SL Sheridan, M Pignone. Numeracy and the medical student's ability to interpret data. Effective Clinical Practice 2002 5: 35-40 
	Slide Number 15
	Slide Number 16
	Asthma as an example
	Apter, et al (2006) Asthma numeracy skill and health literacy J Asthma 43:705-710
	Numeracy
	Slide Number 20
	What can we do?
	Resources

