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Abstract
Objectives—Few health literacy instruments are available to clinicians to help understand the
implications of patient difficulty understanding health information. Those that do exist are lengthy
and would not be conducive to use in a busy clinical setting. Long-term dental and medical
outcomes may improve if health care providers can identify individuals with low health literacy
levels who may benefit from tailored communication, yet few instruments are available for
clinical use. The purpose of this study is to introduce a brief 20-item screener for limited dental/
medical health literacy among adult dental patients.

Methods—Two-hundred adult patients seeking treatment at a dental clinic in a large medical
complex completed a health literacy screening instrument and survey. Steps in the development of
the 20-item instrument are described. Comparison of the 20-item dental/medical instrument with
other health literacy measures are calculated using mean health literacy scores, tests of reliability
and readability, and correlation coefficients.

Results—Scores on the brief 20-item measure varied significantly by race, education level,
language use, needing help with medical/health materials forms. Those with lower dental/medical
health literacy, as measured by the REALMD-20 were less likely to receive regular follow-up care
than those with higher literacy.

Conclusions—The REALMD-20 is a quick screening instrument that can be used by clinicians
to detect limited dental/medical health literacy among adult patients seeking treatment in dental/
medical clinic settings.
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Introduction
Inability to understand health information can be a profound disadvantage to patients and
their families when asked to make informed decisions about an array of treatment choices
(1). In 2010, health literacy, defined as “the degree to which individuals have the capacity to
obtain, process, and understand basic health information and services needed to make
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appropriate health decisions” was incorporated into The Patient Protection and Affordable
Care Act (P.L. 111–148), reinforcing the importance of health literacy to the ability to affect
positive health outcomes. Low health literacy is associated with differences in health care
utilization (e.g., more emergency services and fewer preventive services), mistakes with
medication dosages, and interpreting health messages (2,3).

Patients and their families manage diseases that cross multiple health fields, requiring a
cross-disciplinary vocabulary and ability to navigate complex health systems for answers to
problems that relate to their oral health (4,5). In dental clinics associated with teaching
hospitals or health centers, patients often enter the system in need of a variety of services,
and move from one specialty to another communicating across multiple health providers.
For example, patients undergoing radiation or chemotherapy to treat cancer often must
manage serious complications to their oral health as a result of these therapies (6). The
dynamic relationship between periodontal disease and diabetes is also well documented (7),
requiring patients to successfully communicate with both medical and dental providers.
Long-term dental and medical outcomes may improve if clinicians can quickly identify
individuals who need low literacy disease-specific material or other tailored communication
(8,9).

Over the last decade, advances in the conceptualization of health literacy have resulted in a
broad array of measurement tools that capture the full spectrum of skills ranging from
reading comprehension to numeracy, however, for the purpose of this study, we are focusing
on those that assess ability to read and pronounce health care-related words only. These
measures use as a starting point the original Rapid Estimate of Adult Literacy in Medicine
(REALM) that measured ability to read and pronounce medical words correctly (10). In
2003, this measure was shortened to create a brief 11-item version (11). Using the original
REALM instrument as the methodological basis for instrument development, several oral
health literacy assessment tools were developed, including the 33-item Rapid Estimate of
Adult Literacy in Dentistry (REALD-33) (12–14); and the 99-item REALD-99 (15). As the
fields of dentistry and medicine become more interconnected, the 84-item REALM-D was
developed (16) as a tool that screens for a patient’s ability to read both medical and dental
terminology. Creating a cross-disciplinary tool reflects findings that support the link
between the medical and oral health care systems that the public is now recognizing. The
purpose of this study is to conduct a secondary analysis to introduce a brief 20-item screener
to determine limited dental/medical health literacy among adult dental patients.

Methods
A secondary analysis of data collected from a sample of 200 adult patients seeking treatment
for the first time from an Oral Diagnosis Clinic at a School of Dentistry in the United States
between January 2005 and June 2006 were used for this study. In the original study,
participants were screened by the clinic coordinator based on information from their
completed intake form for inclusion in the study. Criteria included being at least 18 years of
age, without cognitive, vision, or hearing impairment, and having at least limited
understanding of English. Each eligible participant was given a letter describing the study
and inviting them to participate, including information on receiving $5.00 after completing
the initial survey and another $5.00 after completing a follow-up survey. Each of the 200
study participants was given a laminated copy of the 84-item REALM-D by the interviewer
and asked to read each word aloud (16). The protocol for administration and scoring of the
original instrument was retained and used for scoring the REALM-D. If the subject could
not read a word, he/she was instructed to say “blank” and move to the next word.
Interviewers were trained by the co-investigator on how to administer and score the
REALM-D instrument. Words pronounced correctly received a score by the interviewer of 1
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and mispronounced or not attempted words received a score of 0. Paper copies of a 48-item
health beliefs and attitudes survey were also administered to the study subject. Categories of
questions included patient health education assessment (UCLA clinic survey), health values,
beliefs and attitudes, and health locus of control.

Item reduction process to create a 20-item measure
With the goal of creating a brief dental/medical health literacy screener that would
demonstrate acceptable psychometric properties, 20 terms were selected from the 84-item
REALM-D instrument in a two-step process. In the initial step, 18 dental terms from the
REALMD that were correctly pronounced by all participants were entered into a principle
component factor analysis using a varimax rotation method. Three factors emerged from this
analysis. Given the simplicity of the five items that loaded on the first factor (teeth, pain,
tongue, brushing, and toothache), they were dropped from further analysis. Two other terms
(root-canal and bacteria) had very low factor loadings on any of the three factors and were
also dropped from further analysis, leaving 11 dental terms.

The second step was to re-run the factor analysis using a varimax rotation method, with the
remaining 11 dental terms (anesthetic, abscess, amalgam, caries, calculus, dentures,
gingivitis, extraction, insurance, hygiene, and periodontitis) and adding the 8 REALM-R
medical terms (fatigue, directed, jaundice, allergic, constipation, anemia, colitis,
osteoporosis), plus depression (11). Two factors emerged, explaining 45 percent of the total
variance of the 20-item list with 7.14 and 1.77 eigenvalues (see Table 1). The first factor
consists of 10 less difficult items (abscess, dentures, hygiene, insurance, extraction, fatigue,
directed, allergic, constipation, and depression) with 5 dental terms and 5 medical/mental
health terms. The second factor consists of the 10 more difficult to pronounce items
(calculus, gingivitis, anesthetic, periodontitis, caries, amalgam, jaundice, colitis, anemia, and
osteoporosis) with 6 dental and 4 medical terms.

We compared the reliability of the REALMD-20 to the longer REALM and REALMD
measures using Cronbach’s alpha. We tested for convergent and predictive validity using
Spearman’s correlations as well as Mann-Whitney U and Kruskal-Wallis non-parametric
tests. For convergent validity, the 20-item measure was correlated with other health literacy
measures, including two single-item health literacy indicators (17); How often do you have
someone help you read hospital materials?; and How confident are you filling out medical
forms by yourself? These two variables were dichotomized to show those who always feel
confident (n = 134) and those who never need help with reading hospital material (n = 140).
All statistical tests were conducted using SPSS version 18 (18).

Results
The sample of 200 patients ranged in age from 19 to 89 with a mean age of 49 years and 55
percent were male. Study participants come from a variety of socio-demographic and ethnic
groups, reporting their racial/ethnic makeup to be largely Caucasian (58 percent), Hispanic
(19 percent), African American (11 percent), Asian/Pacific Islander (9 percent), American
Indian (2 percent), and 2 percent reporting the “other” category. Twenty-eight percent of the
study sample completed less than or equal to 12 years of education, and 20 percent reported
that English was not their main language.

A comparison of the 20-item instrument to three related measures was made using a variety
of analyses. An illustrative comparison of mean scores and the distribution of the scales is
shown in Figure 1, where the REALMD-20 instrument approximates the most normal
distribution of all three measures in that it has a lower skewness (−2.32) than both the
REALM (−4.01) and REALM-D (−3.84). Potential scores on the 20-item instrument
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(REALMD-20) ranged from 0 to 20 with a mean of 17.2 (Table 2). A mean score of 62.6 is
reported for the original 66-item REALM and 78.7 for the 84-item REALM-D. Using the
same algorithm created for the original REALM (10) to determine grade, 8 participants
scored at 3rd grade or below (range 0–5), 15 participants scored at the 4th–6th grade level
(range 6–13), 85 participants scored at the 7th to 8th grade level (range 14–18), and 95
participants scored at the high school or more education level (range 19–20).

The shorter REALMD-20 instrument represents comparatively the same reliability (alpha =
0.86) as the longer REALM and REALM-D measures (alphas = 0.95 and 0.96, respectively)
when the number of items is considered. The Cronbach alpha values of 0.95 and 0.96 for the
REALM and REALM-D are exactly the ones the Spearman-Brown prophecy index predicts
would result for the REALMD-20 if the number of items were increased from 20 to 66 and
84, respectively. In other words the only reason the REALM and REALMD-84 have higher
values is because they have 3.3 and 4.2 times more items.

The higher alphas are strictly a product of the high number of items in the measures and not
a reflection of the quality of the items.

As shown in a correlation matrix using Spearman correlation coefficients for all health
literacy measures (Table 3), the REALMD-20 was highly correlated with coefficients
ranging from rs = 0.90 to rs = 0.93. Correlations between instruments and two single-item
indicators were weakly, but significantly correlated with positive correlations between rs =
0.25 and rs = 0.32 (P < 0.001) for confident filling out medical forms, and negative
correlations between rs = −0.25 and rs = −0.34 (P < 0.001) for needing help reading hospital
material.

A comparison of mean oral health literacy scores by patient characteristics and single-item
literacy indicators is shown in Table 4. The REALMD-20 score varied significantly with
study participants who were non-white, reported that English was not their main language,
needed help with hospital materials, and were less confident filling out medical forms.

Discussion
In order to be widely used in clinical settings, screening for low health literacy must be
accomplished in an efficient manner that will benefit the care delivery system. Patients
seeking health care often have complicated health problems that have both oral and medical
problems and are seen by multiple health care professionals. One of the benefits of the
REALMD-20 is that it uses terms that are applicable to a variety of medical fields. Short
instruments that capture limited medical/dental health literacy can be useful to clinicians
working in multidisciplinary settings, or sharing electronic records, where multiple
providers can utilize the same instrument.

Results of this study show that a short instrument such as the REALMD-20 is a quick
screening instrument that can be used to detect limited dental/medical health literacy among
adult patients seeking treatment in dental or medical clinic settings in under 3 minutes.
Compared to other medical or dental literacy measures, this instrument captures both
domains of health in a short period of time. Many of the more comprehensive health literacy
measures such as the ToFHLiD and OHLI are reported to take approximately 20 minutes
and we purposely chose not to compare the 20-item screener to these more comprehensive
measures. Of the measures that use the original REALM and focus on reading ability only,
the REALMD-D proves to be a valuable measure for a clinical setting as it captures both
medical and dental terms in a short period of time.
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The reliability of a measure that is responsive to the number of items and the Cronbach
alpha of the 20-item is appropriately lower (alpha = 0.86) than the longer measure. This
suggests that too few items might compromise instrument reliability, however too many
items produces redundancy, as evident by extremely high alpha scores for the original, more
lengthy measures. A shorter instrument consisting of a comparatively greater number of
difficult terms to pronounce ensures that providers will more readily recognize a health
literacy issue, and adapt an appropriate communication strategy accordingly.

Limitations of this study relate to the narrow focus of the screening instrument and the
characteristics of the study participant. Secondary data analysis was from a non-random
recruitment of relatively well educated clinic patients who were able to read words written
in English, under-representing a segment of our clinic population most at risk for low health
literacy, at least in English. Despite this selection bias, 20 percent of the sample reported
English as not their primary language (ESL), representative of the demographics of the
UCLA Dental Clinic, which serves an extremely diverse urban population. Clinicians
serving patients identified as having a primary language other than English may want to
focus more on comprehension rather than pronunciation. However this screening instrument
does not measure word comprehension, making it difficult to determine, for those who
report English as not their main language, if they are mispronouncing words they know and
understand. We know from previous work with this data (16) that there was an interaction
between race, education, and English as a second language, Those who report less than or
equal to 12 years of education, and being non-white were more likely to have English as a
second language. One approach is to focus on linguistically and culturally appropriate
communication techniques for all patient-provider interactions which may help serve those
whose primary language is not English and have difficulty with pronunciation rather than
knowledge of health terms.

As suggested by Baker (19), health literacy is a complicated construct, consisting of an
individual’s capacity to communicate as well as system demands, requiring more
comprehensive assessments of the full range of literacy skills. Gong and colleagues (20)
who have done extensive work with word recognition instruments as well as functional oral
health literacy measures, suggest that while using a version of the REALM-D to screen for
low dental literacy is a good first step, consideration of functional literacy in terms of
reading comprehension and numerical ability will more fully capture deficits in health
literacy that may influence oral health outcomes. While we recognize that health literacy is
more than just reading ability (21), this type of screening tool may be most useful in helping
clinic staff decide on appropriate communication for informed consent or delivery of patient
education material. However, as with the original instrument it was designed from, it is
strictly a screening tool to identify inadequate medical and dental word recognition and does
not assess a patient’s ability to fully understand the meaning of medical or dental terms.

As clinic populations become increasingly socio-demographically and culturally diverse, a
quick and efficient screen for dental/medical health literacy that can be utilized by multiple
health providers is a good first step in identifying patients who may require more tailored
health communication. The ability for dental and medical clinicians to quickly assess what
has been termed an “invisible barrier” to better oral health outcomes (22) has the potential to
improve both the patient and provider’s ability to maintain oral health and manage disease.
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Figure 1.
Distribution of REALM, REALMD, and REALMD-20 instruments.
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Table 1

REALMD-20 terms

REALMD-20

List 1 List 2

Abscess Extraction

Denture Anemia

Hygiene Caries

Insurance Jaundice

Calculus Anesthetic

Fatigue Periodontitis

Depression Colitis

Allergic Amalgam

Directed Gingivitis

Constipation Osteoporosis
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Table 2

Distribution, Reliability and Readability of Health Literacy Measures on Sample of 200 Subjects

REALMD-20
(20-item)

Original REALM
(66-item)

REALM-D
(84-item)

Range 0–20 22–66 26–84

Mean (SD) 17.28 (3.25) 62.62 (6.95) 78.71 (8.88)

Median 18.00 65.00 81.00

Skewness −2.32 −4.01 −3.84

Cronbach alpha 0.86 0.95 0.96

Grade equivalent % (n) % (n) % (n)

  3rd and below 2.5 (5) 0 0

  4th to 6th grade 7.5 (15) 3.5 (7) 3.0 (6)

  7th to 8th grade 42.5 (85) 12.0 (24) 15.5 (31)

  High school 47.5 (95) 84.5 (169) 81.5 (163)

Estimated time to administer 2–3 minutes 3–5 minutes 5–7 minutes
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Table 4

Comparison of Mean Health Literacy Scores by Patient Characteristics of 200 Subjects

n
REALMD-20
(20-item)

Original
REALM
(66-item)

REALM-D
(84-item)

Race**

  White 115 17.97 64.02 80.54

  Non-white 85 16.35 60.72 76.24

P = 0.001 P = 0.003 P = 0.002

Education**

  ≤HS 55 16.05 60.29 75.6

  College 115 17.54 63.29 79.5

  Post college 30 18.53 64.30 81.2

P = 0.001 P = 0.011 P = 0.005

English main language**

  Yes 160 17.70 63.66 80.00

  No 40 15.60 58.45 73.35

P = 0.002 P = 0.003 P = 0.002

Never need help with hospital materials**

  No 140 17.71 63.58 79.92

  Yes 60 16.28 60.37 75.88

P = 0.016 P = 0.015 P = 0.015

Always confident filling out medical forms**

  Yes 134 17.78 63.63 79.98

  No 66 16.27 60.76 76.14

P = 0.004 P = 0.012 P = 0.012

Health literacy measures are not normally distributed, hence nonparametric tests (Mann-Whitney and Kruskal-Wallis) were used.

**
P < .001.
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