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The Health Literacy Skills Instrument: A 10-Item 
Short Form

CARLA M. BANN, LAUREN A. McCORMACK,  
NANCY D. BERKMAN, AND LINDA B. SQUIERS

RTI International, Research Triangle Park, North Carolina, USA

The 25-item Health Literacy Skills Instrument (HLSI) was designed to measure 
the ability to read and understand text and locate and interpret information 
in documents (print literacy), to use quantitative information (numeracy), to 
listen effectively (oral literacy), and to seek information through the Internet 
(navigation). It is a publically available measure that can be used in surveillance 
activities, to evaluate interventions, and in research examining the relation 
between health literacy and health outcomes. The authors developed a 10-item, 
short form (SF) version of the HLSI, the HLSI-SF, using data gathered for the 
development of the longer form. The authors selected 10 items for inclusion in 
the HLSI-SF and conducted a confirmatory factor analysis and item response 
theory analyses, then computed Cronbach’s alpha. The HLSI-SF demonstrated 
acceptable internal consistency reliability (a = .70) for use in group-level 
comparisons. The HSLI-SF has many of the same advantages of the longer 
version with the additional benefit of taking only approximately 5 to 10 min to 
administer. The HLSI-SF offers researchers and practitioners a valid and reliable 
measure of health literacy skills. 

The National Action Plan to Improve Health Literacy provides a plan for a multisector 
effort to improve health literacy and meet the objectives set forth in Healthy People 
2020 (U.S. Department of Health and Human Services, Office of Disease Prevention 
and Health Promotion, 2010). It calls for an increase in basic research and the 
development, implementation, and evaluation of practices and interventions to 
improve health literacy. To achieve this goal, the plan emphasizes the need to measure 
individual and population health literacy skills and to include health literacy measures 
in national and other surveys. 

The most commonly used measures of health literacy in research are the Rapid 
Estimate of Adult Literacy in Medicine (REALM) and the Test of Functional 
Health Literacy in Adults (TOFHLA; Berkman et al., 2011). Although the National 
Assessment of Adult Literacy may have offered the most comprehensive list of health 
literacy–related questions, it has not been made available to researchers and, therefore, 
cannot be replicated in other studies (Weiss, 2009). Earlier instruments include the 
REALM (Davis et al., 1993), which is a word recognition and pronunciation test; the 
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192 C. M. Bann et al.

TOFHLA (Parker, Baker, Williams, & Nurss, 1995), which requires subjects to fill in 
missing words in passages; Newest Vital Sign (Weiss et al., 2005), which is a documents 
and quantitative literacy skills tests; and the Schwartz and Woloshin Numeracy Test 
(Schwartz, Woloshin, Black, & Welch, 1997), which is limited to evaluating numeracy. 
The Department of Education’s 2003 National Assessment of Adult Literacy survey 
measures navigation of the health care system as well as print literacy and numeracy 
(Kutner, Greenberg, Jin, & Paulsen, 2006).

Many of these instruments include a relatively large number of questions that 
may be time consuming to administer (REALM = 66 items, TOFHLA = 67 items, 
National Assessment of Adult Literacy = 28 items). Although more lengthy measures 
of health literacy skills may provide optimal validity and reliability, a shorter version 
enhances the feasibility of measuring health literacy in the clinical setting or as part of 
a large-scale surveillance instrument.

Shorter versions of the TOFHLA (S-TOFHLA) and REALM (REALM-R 
and REALM-SF; Arozullah et al., 2007; Bass, Wilson, & Griffith, 2003) have been 
developed. The nine-item S- TOFHLA is commonly used in research studies, whereas 
the shorter version of the REALM has been used less extensively (Arozullah et al., 
2007; Berkman et al., 2011; Davis et al., 1993). More recently, the six-question Newest 
Vital Sign instrument was developed to quickly measure document literacy and 
numeracy aspects of health literacy in clinical settings (Weiss et al., 2005).

We developed the 25-item Health Literacy Skills Instrument (HLSI) as a skills-
based tool to measure health literacy (McCormack et al., 2010). The skills include the 
ability to read and understand text and locate and interpret information in documents 
(print literacy), to use quantitative information (numeracy), to listen effectively (oral 
literacy), and to seek information through the Internet (navigation). Similar to other 
alternative shorter alternative measures of health literacy, the HLSI-Short Form 
(HLSI-SF) provides a shorter, validated alternative to its more extensive parent 
instrument. (The HLSI-SF and the 25-item HLSI measure a range of skills and are 
publicly available at http://www.rti.org/page.cfm/Health_Communication_and_
Marketing). 

Method

Participants

We administered the health literacy questions using the KnowledgePanel, created by 
Knowledge Networks, an online nonvolunteer access panel. Potential panel members 
are chosen via a statistically valid sampling method and using known published 
sampling frames that cover 99% of the U.S. population. Address-based sampling, 
which is based on the U.S. Postal Service Delivery Sequence File, was used to select 
a probability sample of all U.S. households. This sample also comprises cell-phone 
households as well as non-Internet households. Address-based sampling is one of the 
most innovative means of obtaining nationally representative samples at minimum 
cost. Sampled non-Internet households are provided a laptop computer and free 
Internet service. KnowledgePanel consists of about 50,000 U.S. residents, aged 18 
years or older, including persons of Hispanic origin that were selected probabilistically 
(for more information about the panel, see http://www.knowledgenetworks.com/
knpanel/index.html). Between October 7, 2009, and November 19, 2009, a total of 
2,212 Knowledge Network panelists aged 18 or over were invited to participate in 
the survey. 
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 Brief Measure of Health Literacy 193

Measures

The 25-item health literacy measure was developed through an extensive multistep 
scale development and evaluation process (McCormack et al., 2010) and is designed 
to address Ratzan and Parker’s (2000) definition of health literacy (with minor 
modifications to wording) as “[t]he degree to which individuals can obtain, process, 
understand, and communicate about health-related information needed to make 
informed health decisions” (Berkman, Davis, & McCormack, 2010, p. 16). Cognitive 
interviews were conducted to evaluate the interpretability of the items, and items 
were modified as needed based on interview results. Using pilot test data, the scale 
demonstrated good internal consistency with a Cronbach’s alpha of .86. Higher order 
confirmatory factor analyses supported the creation of an overall health literacy 
score as well as five subscale scores corresponding to the following components of 
health literacy: print-prose, print-document, print-quantitative, oral, and Internet 
(McCormack et al., 2010). 

In addition to the health literacy items, we also administered the S-TOFHLA 
(Wallace, 2006). Baker and colleagues (1999) reported a Cronbach’s alpha of .68 
for numeracy and .97 for the reading comprehension items of the S-TOFHLA. The 
overall correlation between the S-TOFHLA and the REALM was .80.

We also asked participants to self-report their performance on the kind of skills 
being assessed in the survey. In particular, we asked how easy or difficult it is to 
remember information they read versus hear; how easy or difficult it is to understand 
information they read versus hear; and how easy or difficult it is to explain a health 
issue to their doctor, find health information they need, and locate health information 
on the web. Responses for each of the seven items included very difficult/difficult/
somewhat easy/very easy. Sociodemographic characteristics and selected health-
related data on respondents were available from Knowledge Networks.

Statistical Methods

To identify items for the short form of the HLSI, we first reviewed the psychometric 
properties of the 25 items comprising the long form, including the percentages of 
correct responses, percentages of missing data, item response theory parameters, and 
factor loadings; these findings are described in McCormack and colleagues (2010). We 
then conducted additional analyses to test for possible differential item functioning 
across the following subpopulations, using an item response theory–based approach: 
(a) gender (male vs. female), (b) age (<60 years vs. ≥60 years), (c) race (White vs. non-
White), and (d) education (more than high school vs. high school or less). The presence 
of differential item functioning could indicate that an item is a better discriminator 
of health literacy among one group than another (i.e., slope differences) or that an 
item is more or less difficult for one group than another (i.e., threshold differences). 
The differential item functioning analyses were conducted using the IRTLRDIF 
software program, which uses likelihood ratio tests to compare item response theory 
models under various parameter constraints (e.g., parameters constrained to be equal 
across both groups vs. slopes allowed to vary across groups) to identify slope and/or 
threshold-related differential item functioning (Thissen, 2001). Given the volume of 
statistical tests included in the differential item functioning analyses, we required a p 
value of .001 or less for significant differential item functioning to control for Type 1 
error rates because of multiple comparisons. 
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194 C. M. Bann et al.

Reviewing the results of the psychometric analyses, we selected the 10 best 
performing items for inclusion on the brief measure, using the following a priori criteria: 
(a) items should have high factor loadings and item response theory slopes, indicating 
good discrimination; (b) to avoid potential floor and ceiling effects, items should not 
have percentages correct close to 0 or 100%; (c) to ensure the measure encompasses a 
wide range of ability levels, the items on the scale should have a variety of item response 
theory thresholds and percentage of correct responses; (d) items with high rates of 
missing data and/or don’t know responses may be confusing and/or irrelevant and will 
be excluded; (e) items should not demonstrate slope-related differential item functioning. 
In addition to the statistical results, the scale development team also reviewed item 
wording and selected items to ensure the content validity of the short form by including 
items that captured each of the five components of health literacy (print-prose, print-
document, print-quantitative, oral, and Internet), as well as other critical health literacy 
skills while remaining within the 10-item limit. In cases where statistical and content 
considerations were incongruent, we consulted with experts to determine whether an 
item should be included. The 10-item HLSI-SF takes 5 to 10 min to administer; scores 
for the measure are computed as the percentage of items answered correctly.

After identifying the final set of 10 items for the short form, we conducted a one-
factor confirmatory factor analysis using only the items on the short form to determine 
whether they grouped into one overall health literacy as expected. The factor analysis 
was conducted using the Mplus software program (Muthén & Muthén, 1998–2007) 
and incorporating the survey strata and weights to account for the complex survey 
design. Model fit was assessed using standard fit indices, including the comparative fit 
index, Tucker-Lewis fit index, and the standardized root mean square residual, with 
CFI of 0.95 or higher and SRMR of 0.08 or less indicating acceptable model fit (Hu 
& Bentler, 1999). 

We then conducted item response theory analyses of the short form items with 
the Multilog software program (Scientific Software International, 2003), using a two-
parameter logistic model for consistency with the calibration of the long form of the 
HLSI, and computed Cronbach’s alpha to assess the internal consistency reliability 
of the short form. Construct validity was evaluated by conducting linear regression 
analyses to compare mean health literacy short-form scores by demographic 
characteristics and self-reported skills. For comparison purposes, similar analyses 
were also conducted with the long-form scores. Based on earlier results from the 
long form (McCormack et al., 2010), we hypothesized that participants with higher 
education levels and those who reported less difficulty with skills related to health 
literacy would have higher scores on the short form and that the short form would be 
moderately correlated with the S-TOFHLA.

Results 

Participant characteristics are shown in Table 1; percentages are weighted using the 
survey weights. About half of the respondents were female, and they were distributed 
about equally across the four age categories and three education categories. About 
two thirds were White, 46% were married, and about half (51%) were employed. In 
terms of geography, 38% were in the South, 22% in the Midwest, 22% in the West, and 
18% in the Northeast. 

Ten items were selected for the health literacy short form, covering the following 
domains from the long form: print-prose (n = 2), print-document (n = 3), print-quantitative 
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 Brief Measure of Health Literacy 197

(n = 2), oral (n = 2), and Internet (n = 1). Psychometric properties of the items are shown 
in Table 2. The percentage of correct responses ranged from 24% for Item 6 (percentage 
of saturated fat) to 90% for Item 2 (sign of stroke). Factor loadings for all items, except 
Item 6, were higher than 0.4. Similarly, as shown in Table 2 and evident from the item 

Table 2. Psychometric properties of the Health Literacy Scale–Short Form

Item
Percentage 

correct
Factor 
loading

IRT Parameters

Slope Threshold 

PRINT-PROSE
 1.  Which set of low density 

lipoprotein (LDL) and high density 
lipoprotein (HDL) levels is best?

66 0.57 1.20 −0.88

 2.  Which of the following is not a sign 
of a stroke?

90 0.71 1.84 −1.88

PRINT-DOCUMENT
 3.  Which of the following entrance is 

closest to the elevator?
80 0.63 1.40 −1.36

 4.  In the example listed in the first 
row of the table, when should the 
medicine be taken?

59 0.56 1.15 −0.47

 5.  A person is cooking dinner for 
himself and he wants to include one 
serving from the meat and beans 
group. What should he choose?

75 0.68 1.59 −1.09

PRINT-QUANTITATIVE
 6.  If a person is on a 2,500 calorie 

diet, what percent of the daily value 
of saturated fat would he get from 
one serving?

24 0.36 0.67 2.06

 7.  More men die from prostate cancer 
than from other causes. Based on 
the chart above, would you say this 
is true, false, or are you not sure?

80 0.64 1.62 −1.42

INTERNET
 8.  Kate weighs 150 pounds. Which 

activity would burn the most 
calories?

54 0.61 1.36 −0.24

ORAL
 9.  If a person was worried about his 

cough, what number should he 
press?

58 0.49 0.91 −0.43

10.  What part of the body do lunge 
exercises work?

89 0.86 2.46 −1.77

Note. Factor loadings based on one-factor confirmatory factor analysis (CFI = 1.00, 
TLI = 1.00, RMSEA < 0.01). 
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198 C. M. Bann et al.

characteristic curves in Figure 1, all items except Item 6 had item response theory 
slopes near or above 1.0, indicating good discrimination. 

None of the items except Item 6 (percentage of saturated fat) demonstrated 
significant slope or threshold-related differential item functioning by gender, age, race, 
or education. Item 6 (percentage of saturated fat) did not demonstrate differential item 
functioning for gender or age. However, this item demonstrated significant threshold-
related differential item functioning by education (p < .001), suggesting that it is more 
difficult for those with a high school education or less when compared with those 
with more than a high school education (i.e., some college or more). In addition, it 
demonstrated slope-related differential item functioning by race (p < .001), suggesting 
it can more effectively distinguish health literacy levels for White respondents than 
non-White respondents. 

On average, participants answered 67% of the items on the short form correctly 
(SD = 23%) compared with 70% on the long form (SD = 22%). The scale demonstrated 
acceptable internal consistency reliability for use in making group-level comparisons 
with Cronbach’s alpha of .70 and had a small to moderate correlation with the 
S-TOFHLA (r = 0.36). Comparisons of health literacy short- and long-form scores by 
participant characteristics are also shown in Table 1. Consistent across both measures, 
higher health literacy scores were found among those who had higher education and 
were married, and lower scores were found among those who were Black (vs. White) 
and retired or disabled (vs. employed). Those who were Hispanic or other race or 
unemployed had significantly lower scores on the long form, but not the short form. 

As shown in Table 3, participants with poorer self-reported abilities on a range 
of health literacy skills had significantly lower scores on both forms of the scale 
(p < .001). The magnitudes of difference are similar between the two scales as shown 

Figure 1. Item characteristic curves. (Color figure available online.) 
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by the regression coefficients (B). These skills encompass each of the domains covered 
by the scale, including print-prose (remembering and understanding information I 
read), print-document (finding health information I need), print-quantitative (good at 
math), Internet (locating health information on the Internet), and oral (remembering 
and understanding information I hear, explaining a health issue to a doctor). The 
strong relation between the lower self-reported skills and the scores on the short form 
of the instrument support its construct validity. 

Discussion

Improving health literacy has the potential to promote more informed decision making, 
reduce health risks, increase prevention and wellness, and improve navigation of the 
health system, patient safety, patient care, and quality of life (The Calgary Charter 
on Health Literacy; Centre for Literacy, 2012). To track changes in health literacy 
over time, we need to measure and monitor it. Developing shorter versions of health 
literacy instruments increases the likelihood that they will be used in intervention 
research and other assessments, including surveillance at the local, state and national 
levels. Reducing the length of the instrument achieves several efficiencies related to 
data collection and decreases respondent burden. 

We found a high correlation (.90) between the longer (25-item) and the shorter 
(10-item) versions of the HLSI. The average number of items answered correctly was 
similar between the two versions as well (70% for the HLSI vs. 67% for the HLSI-SF). 
The National Assessment of Adult Literacy aimed for an average of 67% correct 
across its items. The HLSI-SF also demonstrated acceptable internal consistency 
reliability and had a small to moderate correlation of the TOFHLA as expected. The 
HLSI-SF’s correlation with the TOFLHA is slightly lower than the longer HLSI, 
perhaps because of the relatively higher number of items related to oral and internet 
skills in the short form relative to the longer form, neither of which are addressed in 
the TOFHLA. 

We decided to retain one item (Item 6—the saturated fat item) even though it 
had a lower slope and factor loading and demonstrated slope-related differential 
item functioning by race and education because we felt that it reflected an important 
health literacy skill. The lower loading could be due to its quantitative emphasis. Small 
inconsistencies in detection of demographic differences between long and short forms 
may be due to elimination of items with differential item functioning from the short form.

The HSLI-SF offers many of the same advantages of the longer version with 
the additional benefit of taking less time to administer. Both versions are based on a 
conceptual framework for health literacy published in this special issue (Squiers et al., 
2012), treat health literacy as a latent construct, and take a skills-based approach to 
measurement. They go beyond assessing what individuals can read to how people 
use information to manage their health and health care. The data for 25-item and 
10-item versions are based on a sampling frame that covers 99% of the United States 
and includes individuals with higher and lower socio-economic status. As with longer 
form, the items in the short form reflect a variety of health related content including 
health promotion and disease prevention (e.g., cholesterol testing and nutrition items), 
treatment (e.g., medication adherence), health system navigation (e.g., hospital map). 

A recent systematic review of the literature concluded that low health literacy can 
play an important role in the interrelation among patient characteristics, health care 
service use, and resulting health outcomes (Berkman et al., 2011). Using the short or 
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long form of the HLSI to conduct ongoing surveillance of health literacy skills could 
help track changes in health literacy over time and contribute to our understanding of 
the relation between health literacy and other factors. 
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