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BACKGROUND: Patients with limited literacy skills are routinely

encountered in clinical practice, but they are not always identified by

clinicians.

OBJECTIVE: To evaluate 3 candidate questions to determine their ac-

curacy in identifying patients with limited or marginal health literacy

skills.

METHODS: We studied 305 English-speaking adults attending a uni-

versity-based primary care clinic. Demographic items, health literacy

screening questions, and the Rapid Estimate of Adult Literacy in Med-

icine (REALM) were administered to patients. To determine the accu-

racy of the candidate questions for identifying limited or marginal

health literacy skills, we plotted area under the receiver operating char-

acteristic (AUROC) curves for each item, using REALM scores as a

reference standard.

RESULTS: The mean age of subjects was 49.5; 67.5% were female,

85.2% Caucasian, and 81.3% insured by TennCare and/or Medicare.

Fifty-four (17.7%) had limited and 52 (17.0%) had marginal health lit-

eracy skills. One screening question, ‘‘How confident are you filling out

medical forms by yourself?’’ was accurate in detecting limited (AUROC

of 0.82; 95% confidence interval [CI]=0.77 to 0.86) and limited/mar-

ginal (AUROC of 0.79; 95% CI=0.74 to 0.83) health literacy skills. This

question had significantly greater AUROC than either of the other ques-

tions (Po.01) and also a greater AUROC than questions based on

demographic characteristics.

CONCLUSIONS: One screening question may be sufficient for detect-

ing limited and marginal health literacy skills in clinic populations.
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N early half of all adults in the United States have only very

basic or below basic English-language literacy skills.1–3

The problems faced by these individuals when dealing with the

health care system were recently summarized in a report by

the Institute of Medicine.4

Clinicians are often unable to identify patients with lim-

ited literacy skills based on information gathered during rou-

tine clinical interactions,5,6 and patients with limited literacy

skills are often reluctant to reveal this limitation.7–9 Further-

more, asking patients questions such as ‘‘Can you read?’’ or

‘‘How many years of school did you complete?’’ does not accu-

rately predict a patient’s literacy level.10,11 If a patient’s liter-

acy skills are found to be limited, it would alert the clinician to

the need for extra care and special approaches in communi-

cating with the patient. Strategies to improve communication

with patients include using nonmedical (plain) language,

drawing pictures, limiting the amount of information provid-

ed, and using a teach-back approach.12

Despite the availability of valid and reliable literacy as-

sessment tools for use in health care settings, such as the

Rapid Estimate of Adult Literacy in Medicine (REALM),13 Test

of Functional Health Literacy in Adults (TOFHLA),14 and the

Newest Vital Sign,15 most clinicians do not screen for limited

literacy due to time constraints and/or the potential of em-

barrassing patients.7 Hence, a need exists to identify screening

items that can be easily implemented in busy clinical settings

can accurately estimate health literacy skills, and are non-

threatening to patients.

Recently, Chew et al.16 found 3 screening questions to be

predictive of limited health literacy skills in a sample of men

receiving medical care at a Veterans’ Administration clinic. The

purpose of our study was to evaluate these 3 screening ques-

tions in a patient population demographically different from

the one in which they were originally developed and tested, and

to do so with a different reference standard (REALM instead of

TOFHLA).

METHODS

Study Design and Setting

With approval from the Institutional Review Board of the Uni-

versity of Tennessee Graduate School of Medicine-Knoxville,

we recruited English-speaking patients (�18 years of age)

attending a university-based primary care clinic. A research

assistant approached patients while they were waiting in an

examination room to see a resident physician. The research

assistant explained the purpose of the study, informed them

that their responses would be anonymous, and that they

would be given $10 to compensate them for participating in

the study. Patients who appeared too ill or had poor visual

acuity were excluded. Patients were only recruited for the

study when the research assistant was present and available.

Approximately 90% of patients approached in the waiting area

agreed to participate.

Interview Process

Patients completed a 3-minute oral interview. The interview

began with collection of demographic information using 5

items (sex, age, race/ethnicity, educational attainment, health

insurance coverage) from the Behavioral Risk Factor Surveil-

lance Survey.17 Next, patients were asked Chew’s 3 health

literacy screening questions, each with 5 possible response

options14: (1) ‘‘How often do you have problems learning about

your medical condition because of difficulty understanding
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written information?’’ (always, often, sometimes, occasionally,

or never); (2) ‘‘How often do you have someone help you read

hospital materials?’’ (always, often, sometimes, occasionally,

or never); and (3) ‘‘How confident are you filling out medical

forms by yourself?’’ (extremely, quite a bit, somewhat, a little

bit, or not at all).

Lastly, patients’ health literacy skills were measured with

the REALM. Based on REALM scores, participants were clas-

sified as having limited (�6th grade reading level; REALM=0

to 44), marginal (7th- to 8th-grade reading level; REALM=45

to 60), or adequate (�9th grade reading level; REALM=61

to 66) health literacy skills. The REALM has high criterion

validity and test-retest reliability.13

Statistical Analyses

Descriptive analyses were performed using version 12.0 of

SPSS software. Receiver operating characteristic (ROC) curves

were constructed with MedCalc software (version 8.0.0.1). Re-

ceiver operating characteristic curves plot a test’s sensitivity

against 1-specificity; they are used to determine which test, or

which cut point on a test, has the best balance of sensitivity

and specificity in comparison with a reference standard. The

closer the curve follows the left-hand and top borders of

the plot—that is, the larger the area under the ROC curve

(AUROC), the more accurate the test.

We calculated AUROC for the 3 health literacy screening

questions, both individually and in paired combinations with

one or both of the other questions, using REALM score as the

reference standard, to determine the accuracy of these ques-

tions for identifying patients defined as having limited and

limited/marginal health literacy according to the REALM. We

also calculated sensitivity, specificity, and positive and nega-

tive likelihood ratios for the various responses to the screening

questions as predictors of limited or limited/marginal health

literacy as determined by the REALM.

Finally, we calculated AUROC for 3 demographic charac-

teristics (age [o65 vs �65 years], race/ethnicity [Caucasian

vs nonCaucasian], and educational attainment [ohigh school

vs �high school]), for identifying patients with limited or lim-

ited/marginal health literacy. We compared these AUROCs

with those for the 3 screening questions to determine which

one was the best predictor of limited or limited/marginal lit-

eracy. Lastly, we calculated the marginal value of these demo-

graphic characteristics with significant AUROCs after adding

them to each of the 3 health literacy screening items.

For calculating sample size, we assumed, based on na-

tional estimates2 and previous experience with our patient

population, that about 20% of patients would have limited

health literacy skills (i.e., REALM score �6th grade). Using

this assumption, our sample size was adequate to determine

AUROC for the screening questions within a 5% margin of

error with 95% confidence.18

RESULTS

There were 305 participating patients, ranging in age from 18

to 89 years (mean age=49.5 � 16.5), and 206 (67.5%) were

female. Most patients identified themselves as Caucasian

(n=260; 85.2%), while 36 (11.8%) were African American

and 9 (2.9%) were Hispanic. Eighty-eight (28.8%) had less

than a high school education, 119 (39%) were high school

graduates or had an equivalency diploma, while 32.1% (n=98)

had completed at least some college. Fifty-five (18%) had pri-

vate health insurance, 175 (57.4%) had TennCare (Medicaid),

73 (23.9%) had Medicare, and 2 (0.7%) had no insurance.

Patients’ health literacy skills were as follows: limited (n=54,

17.7%), marginal (n=52, 17.1%), and adequate (n=199,

65.2%).

Figure 1 presents the ROC curves of the screening items

for detecting limited and limited/marginal health literacy. In

all analyses, ‘‘How confident are you filling out medical forms

by yourself’’ had a significantly higher AUROC than the other 2

questions (Po.01). The AUROC was 0.82 (95% CI=0.77 to

0.86) for detecting limited health literacy, and 0.79 (95%

CI=0.74 to 0.83) for detecting limited or marginal health

literacy. Combination of 2 or more screening items did not

significantly (P4.10) increase the AUROC for limited or mar-

ginal health literacy.

Sensitivities, specificities, and positive and negative like-

lihood ratios with 95% CI for various responses to this ques-

tion are shown in Table 1. The best sensitivity and specificity

were found when patients answered ‘‘somewhat’’ to the afore-

mentioned question.

Of the 3 demographic items explored, educational attain-

ment (less than high school vs high school or higher) was the

only significant predictor of patients’ health literacy. The

AUROC for this item, however, was only 0.69 (95% CI=0.61

to 0.78) for detecting limited health literacy, and 0.67

FIGURE 1. Receiving operating curves for screening items using

rapid estimate of adult literacy in medicine standards for limited

(a) and limited/marginal (b) health literacy skills.
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(95% CI=0.60 to 0.74) for detecting limited/marginal health

literacy values lower than those for the single screening ques-

tion. The addition of educational attainment to each of the

health literacy screening items did not significantly (P4.10)

improve the AUROC of any individual or combination of items

beyond what was achieved by these items alone.

DISCUSSION

We recommend using the ‘‘somewhat’’ response to ‘‘How con-

fident are you filling out medical forms by yourself?’’ as the

optimal cut point to identify patients with limited or marginal

health literacy skills. In our patient population, this cut point

detected 83.3% of adults with limited and 76.6% adults with

limited/marginal health literacy, with reasonable specificity.

There may be other more desirable choices, however, depend-

ing on whether sensitivity or specificity is to be emphasized.

Consistent with Chew et al.,16 combinations of multiple

questions were no more effective in identifying those with lim-

ited or marginal health literacy skills than the 1 single ques-

tion. Differing from Chew et al.,16 however, we found the

question about filling out medical forms to be the most effec-

tive at identifying patients with limited health literacy, while

Chew found ‘‘How often do you have someone help you read

hospital materials? to be most effective. This particular item

was not as effective in identifying patients with limited health

literacy skills in our sample. The reasons for these differences

are not clear and point out the need for future research. It may

be that different questions produce different results depending

on yet-to-be elucidated factors, such as the demographic

characteristics of patient populations.

Our findings extend those of Chew et al.16 by reinforcing

the notion that limited literacy in health care settings can be

detected with a single question, and that the single question

can do so better than demographic characteristics. The single

question from our study also appears to be more effective in

identifying patients with limited health literacy skills than oth-

er questions that have been studied previously.19,20 The single

question can be administered by any of several different office

staff members (e.g., receptionist, nurse) to alert the physician

to the need for special communication techniques.

Our study has several limitations, however, that should

be considered when interpreting the results. First, patients

who enrolled in the study were not randomly selected, raising

the possibility of selection bias. The extent and direction of

such bias, however, cannot be determined. Second, our study

was conducted at a single primary care clinic, which could

limit generalization of the results. Third, Chew et al.16 used the

short TOFHLA to assess patients’ health literacy skills, while

we used the REALM. The short TOFHLA and the REALM are

strongly correlated with one another,21 so this difference in

health literacy assessment should not affect our results.

We found, as did Chew, that a single question has utility

in screening for limited health literacy, and that it is a more

accurate screen than demographic characteristics. Use of a

single question to screen for limited literacy could obviate the

need for more formal health literacy assessments in clinical

settings.
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