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Identifying People With Low Health 
Literacy Is Challenging

• A ‘hidden’ epidemic
• Individual level assessment 

– Expensive
– time consuming
– Largely rely on health care system contact 

• Supports individual or facility-level
interventions that may be difficult to target



Why develop a population-level 
measure of health literacy?

• Population level assessments
– Fast
– Inexpensive
– Support population-focused interventions that – Support population-focused interventions that 

may conserve resources (e.g., pharmacy-
based intervention or deployment of 
navigators)



Focusing on communities, rather than 
individuals, provides opportunities for 

action

• Helps communities ‘own’ the problem
• Can become a shared responsibility
• Can lead to efficient resource use and a • Can lead to efficient resource use and a 

positive ‘return on investment’ 
• Mapping can identify communities with low 

health literacy
• Identify areas that are priority for intervention



Missing information can lead you in the wrong direc tion



Diagnosing a ‘hot spot’



Steps in developing a 
population-based model

• Develop a multivariable predictive model of 
health literacy using census variables

• Apply model coefficients to census data
• Map estimates at relevant level of aggregation• Map estimates at relevant level of aggregation



We developed a predictive model 
based on the 2003 NAAL

• Representative sample of English-speaking US 
adults
– Restricted to household sample
– N=18, 541

• Uses incomplete block-test design• Uses incomplete block-test design
– Each respondent answers a subset of questions
– Predicted based on item response theory

• Series of items tested functional health literacy
– E.g. reading a prescription label, reading a pamphlet, 

interpreting a BMI table

• Scored on 0-500 point scale
– Performance levels developed by National Research 

Council



Health literacy scores
Health 

Literacy Score  
Category/  

color on Map 
Percent of 
Population  Activity 

 
 
Proficient  
(310-500) 
 
 

 
 
 
 
  
 

12% 

·  Calculating one's personal share of employer health 
costs using a table 

·  Finding definitions for complex medical terms 
·  Interpreting legal documents and applying to specific 

health care situations 

Intermediate  
(226-309) 
 

 
  >260 (dark green) 
 
 
 

    
       

53% 

·  Determining a healthy weight range for one's height 
based on a body mass index (BMI) graph 

·  Finding the age range for certain childhood vaccines 
using a recommendation chart 

·  Determining the times at which one can take a 
medication based on instructions on the prescription         

  245.1 – 260 (lt. green) 
  

  230.1 – 245 (yellow) 
 

medication based on instructions on the prescription 
label 

·  Identifying three substances that may interact negatively 
with an over-the-counter drug to produce side effects, 
based on the information provided on the package 

 
 
Basic  
(185-225) 
 
 

   215.1 – 230 (orange) 
 
 
 
   <215 (dark red) 

22% 

·  Interpreting a clearly-written pamphlet to determine two 
reasons a person should be tested for a disease even 
without symptoms 

·  Explaining how a chronic disease may be asymptomatic 
based on a one-page article about the medical condition. 

 
 
Below Basic  
(0-184) 
 
 

 

14% 

·  Interpreting a clearly-written pamphlet to determine how 
often one should have a certain medical test 

·  Identifying what one can and cannot drink before a 
medical test based on a short set of instructions 

·  Circle the date of a medical appointment on an 
appointment slip 

 



Predictive model

• Variables
– Age
– Gender
– Education
– Language spoken at home– Language spoken at home
– Marital status
– Race
– Income
– Time in US
– MSA (not significant)

• Used linear regression for mean scores, probit 
for response categories



Predictive model (cont’d)

• Adjusted r-squared for linear model =.298
– R-squared for education alone = .16

• Models performed similarly by region of country 
and in states that were oversampledand in states that were oversampled



Census data

• 2000 Census
– Aggregated data at tract level
– Tracts have 1500-8000 people

• 2007 American Community Survey• 2007 American Community Survey
– Individual-level data at Public Use Microdata Area 

(PUMA) level
– PUMAs have 100,000 people



Mean Health Literacy by PUMA for Missouri
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Mean health literacy by census tract for Missouri



Model and single variable estimates 
produce different area level estimates



Limitations

• Method needs validation
• Standard errors of tract-level estimates are 

larger than those of PUMAs
• Optimal level of community health literacy not • Optimal level of community health literacy not 

known
– Is a given level protective, or does it have spillover 

effects?

• Do not yet know if it can drive action



Next steps

• Map ‘hot spots’ where poor quality care AND low 
health literacy coexist
– Use data from health plans (Commercial and 

Medicaid)
• Share data with health plans and communities
• Use mapping to bring all parties to the table to 

plan intervention
• Develop and test interventions

– Pharmacy
– Providers office
– Automated voice response systems
– Others


