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Brief Health Literacy Screening Items Predict

Newest Vital Sign Scores

Vanessa Stagliano, BS, and Lorraine S. Wallace, PhD

Background: Numeracy is an important but understudied component of health literacy (HL). The purpose of
this study was to examine the predictive ability of established general HL and numeracy screening items in

estimating Newest Vital Sign (NVS) scores.

Methods: We studied 241 adults attending primary care clinics in the midwestern United States. De-
mographic items, HL screening questions, and the NVS were administered to patients. To determine the
accuracy of HL and numeracy screening items, area under the receiver operating characteristic (AUROC)
curves were determined for each screening item, using NVS scores as the reference standard.

Results: Patients’ mean age was 46.1 = 16.3 years; 71.0% were female, 53.4% were African Ameri-
can, 7.5% had less than a high school education, and 44.4% were insured by Medicaid/Medicare. The
mean NVS score was 3.7 * 2.0, with 17.8% classified as having inadequate HL/numeracy (NVS score of 0
or 1). The HL screening item, “How confident are you filling out medical forms by yourself?” was the
best predictor of both limited (AUROC, 0.83; 95% confidence interval [CI], 0.76—0.89) and limited/
marginal (AUROC, 0.79; 95% CI, 0.73—0.85) NVS scores. The numeracy screening item, “In general, how
easy or hard do you find it to understand medical statistics?” was the best predictor of both limited
(AUROC, 0.83; 95% CI, 0.76—0.89) and limited/marginal (AUROC = 0.78; 95% CI, 0.72—0.84) NVS scores.

Conclusion: Brief HL and numeracy screening items are useful for quickly estimating NVS scores
among English-speaking primary care clinic populations. (J Am Board Fam Med 2013;26:558-565.)
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More than one third of American adults have either
basic or below basic health literacy (HL) skills." Over
the past 2 decades, an accumulating evidence base has
documented a strong and consistent link between
limited HL. and an array of poor health-related out-
comes.” Specifically, those with limited HL often lack
medical-related knowledge,’ use fewer preventive
* are more likely to be hospitalized,” and
experience worse health-related outcomes.®

services,

Numeracy is a key, but largely understudied,
component of HL. This is important for at least 2
reasons. First, a large proportion of American
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adults—more than 50%— have basic or below basic
quantitative numeracy skills." Second, adequate nu-
meracy skills are required to successfully execute
many health-related tasks, including calculating
medication dosing intervals’~’; interpreting medi-
cation and food labels'®!"; deciphering charts (eg,
growth, body mass index)'?; and weighing the risks
and benefits needed to make informed decisions
related to health care.'*'*

While valid and reliable HL. assessment tools are
available, several factors preclude their use in routine
clinical practice. First, multi-item HL tools such as
the Test of Functional Health Literacy in Adults
(TOFHLA)" and Rapid Estimate of Adult Literacy
in Medicine (REALM)' are too lengthy to adminis-
ter in busy clinical settings.!” Second, specifically test-
ing HL. may cause patients to feel shame and/or
embarrassment.'®'? For these reasons, brief, one-
sentence items have been developed and tested to
quickly identify in a non-threatening manner patients
who are potentally at risk of having limited general
HL and numeracy skills.”*~**
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To our knowledge, general HL screening items
have been validated against both the short (S)-
TOFHLA and REALM exclusively.****** There-
fore, to address this gap in the literature, the pur-
pose of this study was to examine the predictive
ability of both established general HL?® and nu-
meracy screening items**? in estimating Newest
Vital Sign (NVS) scores. The NVS, an assessment
tool for assessing both general HL. and numeracy,
requires that a patient interpret information pre-
sented on a nutrition label.?” In a previous study,
patient comprehension of nutrition labels was
found to be highly correlated with both general
literacy and numeracy skills.*®

Methods

Study Design, Setting, and Recruitment Process

Data for this study were pooled from 2 separate but
similar investigations. Recruitment and interview
processes for both studies were identical. The first
study was nested within a larger patient education
evaluation study conducted during the winter of
2012. The second study was nested within a com-
prehensive HL investigation with patient inter-
views completed during the summer of 2012. In-
terviews were conducted at 2 separate primary care
clinics, both serving underserved populations in a
large midwestern city. Patients received primary
care services at one of the clinical sites; therefore,
none of the patients participated in the study more
than once. The overall combined response rate for
both data collection periods was ~80%. The most
commonly cited reasons for refusing to participate
were lack of time, lack of interest, or both. The
Ohio State University Biomedical Institutional Re-
view Board approved the research and informed
consent procedures employed in both studies (nos.
2011HO0349 and 2012E300).

Trained research assistants (RAs) (2 undergrad-
uates and one medical student) approached patients
immediately following their scheduled appoint-
ments. RAs explained the purpose of the study and
informed the patient that his or her responses
would be anonymous and that his or her name
would be entered into a drawing for a $50 gift card
to a local supermarket. Patients agreeing to partic-
ipate were taken to an unoccupied examination
room to complete a 5- to 6-minute interview. All
recruited patients were older than 18 years of age,
spoke English as their first or primary language,

and had a scheduled appointment with a physician
on the day of sampling. Patients who were acutely
ill, had diminished decision-making capacity, or
had poor visual acuity were excluded.

Interview Process

After receiving verbal consent from the patient, the
RA administered HL and numeracy screening
items. First, Chew et al’s’® 3 HL screening items
were administered: (1) “How often do you have
problems learning about your medical condition
because of difficulty understanding written infor-
mation?” (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 your-
self?” (extremely, quite a bit, somewhat, a little bit,
or not at all). Second, 2 subjective numeracy items
were asked”?%: (1) “In general, how easy or hard
do you find it to understand medical statistics?”
(very easy, easy, hard, very hard); and (2) “How
much do you agree or disagree with the following
statement? In general, I depend on numbers and
statistics to help me make decisions about my
health” (strongly agree, somewhat agree, somewhat
disagree, strongly disagree).

Next, the RA queried about sociodemographic
items from the 2010 Behavioral Risk Factor Surveil-
lance Survey,”® including sex, age, race/ethnicity, ed-
ucational attainment, and health insurance coverage.
Last, the RA administered the NVS.>” The NVS
consists of 6 questions that require a combination of
reading comprehension and manipulation of numer-
ical data to interpret content presented within an ice
cream container nutrition label. The likelihood of
limited literacy/numeracy is based on the number of
correct responses on the NVS: 0 to 1 (limited), 2 to 3
(marginal), and 4 to 6 (adequate). The NVS has been
validated in previous studies.”” "

Statistical Analysis

Data were analyzed using SAS software (version
9.2; SAS Inc, Cary, NC). A priori statistical signif-
icance was set at P < .05. Descriptive statistical
tests were conducted to depict the sociodemo-
graphic characteristics of the sample and responses
to HL and numeracy screening items and NVS
questions. We compared the accuracy of individual
HL and numeracy screening items with 2 compar-
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Table 1. Sociodemographic Characteristics of the Study
Sample (n = 241)

Mean = Standard

Sociodemographic Deviation or

Characteristics Frequency Percentage
Age (years) 46.1 £ 16.3 —
Sex
Male 70 29.0
Female 171 71.0
Race
Asian 2 0.8
Black 127 53.4
White 109 45.8
Educational attainment
<High school 18 7.5
High school graduate 55 23.0
Some college 87 36.4
College graduate 79 33.1
Health insurance status
Medicaid 68 28.2
Medicare 39 16.2
Private/commercial 125 15.9
Self-pay 8 33
Other 1 0.4
Self-rated health status
Poor/fair 61 253
Good 81 33.6
Very good/excellent 99 41.1

ison standards (limited and limited/marginal) based
on NVS scores.

Next we computed the sensitivity and specificity of
individual HL. and numeracy screening items at dif-
ferent response thresholds. Areas under the receiver
operating characteristics (ROC) curve (AUROC:),
with accompanying 95% confidence intervals [Cls],

Figure 1. Distribution of Newest Vital Sign (NVS) scores.
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were calculated while simultaneously controlling
for age, sex, and educational attainment to compare
the predictive ability of individual HL and nu-
meracy items in estimating limited and limited/
marginal NVS scores. The larger the AUROC
(range, 0.0-1.0), the more accurate the test.

Results

A total of 241 patients, representing a wide range of
ages, race, and formal education, completed study
interviews (Table 1). The average age of patients
was 46.1 years (standard deviation, 16.3), and 171
(71.0%) were women. There was a relatively even
mix of patients identifying themselves as African
American (53.4%) and white (46.8%). Eighteen
patients had less than a high school education (7.5%),
55 (23.0%) were high school graduates, 87 (36.4%)
had completed at least some college, and 79 (33.1%)
were college graduates. Sixty-eight (28.2%) patients
were insured through Medicaid.

Patient scores on the NVS averaged 3.73 =
2.02. Distribution of NVS scores is presented in
Figure 1. Sensitivities and specificities in detecting
limited and limited/marginal NVS scores by re-
sponse option are presented in Tables 2 and 3,
respectively.

Figure 2 presents the ROC curves of HL and
numeracy screening items identifying patients with
limited NVS scores. All HL. and numeracy screening
items had similar AUROC:s for predicting patients
with limited NVS scores. Figure 3 presents the ROC
curves of HL and numeracy screening items identi-
tying patients with limited/marginal NVS scores. All
HL and numeracy screening items had similar
AUROC:s for predicting those with limited/marginal

Adequate

3 4 5 6

NVS Total Score
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Table 2. Performance of Health Literacy and Numeracy
Screening Items in Detecting Limited Newest Vital Sign
Scores

Sensitivity  Specificity

Screening Item Scale* (%) (%)
How often do you  Always 100 0
have problems  fen 58.1 61.1

learning about

your medical Sometimes 30.2 85.9
condition Occasionally 9.3 97.5
because of N 23 99.5
difficulty ever : '
understanding

written

information?

How often do you  Always 100 0
have someone O fen 58.1 76.8
help you read )
hospital Sometimes 39.5 89.9
materials? Occasionally 18.6 95.9

Never 4.7 98.5

How confident Extremely 100 0
are you filling Qe 4 bit 62.8 62.1
out medical
forms by Somewhat 39.5 89.9
yourself? A little bit 16.3 97.9

Not at all 4.7 98.9

In general, how Very easy 100 0
easy or hard do Easy 88.4 21.8
you find it to
Y aderstand Hard 34.9 81.7
medical Very hard 11.6 98.9
statistics?

How much do Strongly 100 0

you agree or agree

disagree with g5 eyhat 79.1 16.2
the following agree

statement? In

general, T Son_lewhat 37.2 65.7
depend on disagree

numbers and Strongly 13.9 87.9
statistics to help disagree

me make

decisions about

my health.

*Relative comparisons of the underlying degree or frequency;
categories do not necessarily correspond to the actual numeric
coding (i.e., the ascending or descending ordering of each Likert
scale) of the item responses.

NVS scores. The HL screening item “How confident
are you filling out medical forms by yourself?” was the
best predictor of both limited (AUROC, 0.83; 95%
CI, 0.76-0.89) and limited/marginal (AUROC, 0.79;
95% CI, 0.73-0.85) NVS scores. The numeracy
screening item “In general, how easy or hard do you
find it to understand medical statistics?” was the best
predictor of both limited (AUROC, 0.83; 95% CI,
0.76-0.89) and limited/marginal (AUROC, 0.78;
95% CI, 0.72-0.84) NVS scores.

Discussion

Because of the strong association of limited HL
and numeracy skills with poor health-related out-
comes and knowledge gaps, it would be useful for
health care providers to be able to quickly iden-
tify patients at risk of limited HL and/or nu-
meracy skills. Our findings build on previous
studies that have shown brief screening items to
be effective in identifying patients at risk of in-
adequate HL. In our sample, Chew et al’s*® “c
fident with forms” item was the best predictor of

on-

Table 3. Performance of Health Literacy and Numeracy
Screening Items in Detecting Limited and Marginal
Newest Vital Sign Scores

Sensitivity ~ Specificity

Screening Item Scale* (%) (%)
How often do you  Always 100 0
have problems  fen 50.0 62.8

learning about

your medical Sometimes 28.1 90.3
condition Occasionally 8.3 99.3
because of

N 2.1 100
difficulty ever
understanding
written
information?

How often do you  Always 100 0
have someone  (fep 46.9 82.1
help you read .
hospital Sometimes 31.3 95.2
materials? Occasionally 15.6 99.3

Never 4.2 99.3

How confident Extremely 100 0
are you filling i 4 bic 56.3 66.9
out medical
forms by Somewhat 333 96.6
yourself? A little bit 115 100

Not at all 4.2 100

In general, how Very easy 100 0
easy or hard do Easy 88.4 25.5
you find it to
understand Hard 31.6 85.5
medical Very hard 6.3 99.3
statistics?

How much do Strongly 100 0

you agree or agree

disagree with Somewhat 78.1 13.8
the following agree

statement? In

general, T Somewhat 333 64.1
depend on disagree

numbers and Strongly 10.4 86.2
statistics to help disagree

me make

decisions about

my health.

*Relative comparisons of underlying degree or frequency; cate-
gories do not necessarily correspond to the actual numeric
coding (i.e., the ascending or descending ordering of each Likert
scale) of the item responses.
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Figure 2. Receiving operating characteristic (ROC) curves for health literacy (A) and numeracy screening (B) items

in detecting limited Newest Vital Sign scores.
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identifying patdents with both limited and limited/
marginal NVS scores. Our results extend the find-
ings of prior studies in which the “confident with
forms” item was the best predictor of identifying
patients at risk of low scores on both the S-
TOFHLA and REALM.?*** These findings are
important because the NVS assesses a different
skill set (numeracy) than either the S-TOFHLA
(reading comprehension using the Cloze tech-
nique) or REALM (word recognition and pro-
nunciation).

In addition, our findings also demonstrate that
one-sentence numeracy questions are effective in
identifying patients at risk of limited and/or mar-
ginal NVS scores. Both numeracy screening
items (“In general, how easy or hard do you find
it to understand medical statistics?” and “How
much do you agree or disagree with the following
statement? In general, I depend on numbers and
statistics to help me make decisions about my
health.”) were strong predictors of NVS scores in
our study. Therefore, these HL and numeracy
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Figure 3. Receiving operating characteristic (ROC) curves for health literacy (A) and numeracy screening (B) items

in detecting limited/marginal Newest Vital Sign scores.
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screening items could be quickly and easily ad-
ministered in busy clinical settings by health care
professionals with various levels of training.

Limitations

Our study findings should be considered within the
context of several limitations. First, patients in this
study were sampled from 2 primary care clinics
located in a large midwestern city. As a result, our
findings may not be representative of other more
geographically diverse locations. The extent and
direction of such bias, however, cannot be deter-
mined. Second, inclusion criteria required that
English be the patient’s primary language. Further

study should be undertaken to explore the utility of
these HL and numeracy screening items in predict-
ing NVS scores in predominantly non-English-
speaking populations as well. Third, this study in-
cluded a convenience sample of patients who
agreed to participate in the study. Fourth, nearly
20% of patients approached at both clinic sites did
not agree to participate in the study. Fifth, the
overall educational level of the study sample was
relatively high.

Conclusions
Previously established HL. and numeracy items were
useful in identifying patients exhibiting limited and
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marginal NVS scores. Future work could focus on
how to best implement effective strategies for im-
proving physician-patient communication based on
screening results, the use of calculators and other
aides in addressing limited health numeracy, and the
effectiveness of different modes of administration
(verbal or written) of screening questions. In addition,
studies should be undertaken to assess ways in which
the health care system at large can mitigate both HL
and numeracy demands placed on patients and those
caring for them.
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