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Introduction

Low HEALTH LITERACY, when not identified,
is associated with poor health outcomes
such as unsatisfactory medication com-
pliance, poor disease management, and
increased healthcare costs. (Chew et al.,
2008; Chima, Abdelaziz, Asuzu, & Beech,
2020; Nehemiah & Reinke, 2020; O'Conor,
Moore, & Wolf, 2020; Palumbo, 2017; Rah-
man, Aziz, Huque, & Ether, 2020; Seidling
etal, 2020; Song & Park, 2020) Identifying
those with low health literacy could allow
for interventions to be put into place to
evaluate their effectiveness on the con-
sequences of limited health literacy. For
this project, we define health literacy as
“the degree to which individuals have the
capacity to obtain, process, and under-
stand basic health information and ser-
vices needed to make appropriate health
decisions”(Ratzan and Parker, 2000).(RM,
2000) Currently, there are several vali-
dated modalities to assess health literacy
(e.g., TOFHLA, REALM, NVS, etc.)(Bass,
Wilson, & Griffith, 2003; Chew, Bradley, &
Boyko, 2004; Johnson K, 2008; Weiss et al.,
2005) However, these tools pose severe
time restraints and are not feasible to
perform routinely in clinics. (Johnson K,
2008) In addition, there is controversy sur-
rounding the use of clinical health literacy
assessments, as some may cause embar-
rassment for some patients due to a lack
of skills. (Chew et al., 2008; Paasche-Orlow
& Wolf, 2008)

The three-question screener was vali-
dated as identifying limited health literacy
in a hospital setting (Chew, 2008) and has
since been used as a population-level tool
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to assess limited health literacy as part of
the Behavioral Risk Factor Surveillance
System surveys. (Chew et al., 2008)

Results have indicated that the three-
question screener can accurately identify
limited health literacy. The three-question
screener is quick, practical for routine use
in clinical settings, and can be administered
electronically. Studies have shown that results
from the electronic administration of health
literacy screeners revealed no significant dif-
ference between paper and computer-based
surveys (Chesser, Keene Woods, Wipperman,
Wilson, & Dong, 2014). However, there cur-
rently needs to be studies that compare the
validity of the three-question screener to the
widely used and validated Short Test of Func-
tional Health Literacy (STOFHLA).

As previously reported, clinician assess-
ments of patient health literacy levels are
often inaccurate (Bass, Wilson, Griffith, &
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Barnett, 2002; Kelly & Haidet, 2007; Powell
& Kripalani, 2005). A quick clinical health
literacy screening tool could help improve
the quality of health care services for those
with reduced health literacy. The goal of this
study was to validate the three-question
screener health literacy tool as a quick and
accurate method to identify limited health
literacy for use in various settings. The study
used scoring described by the Centers for
Disease Control (CDC)(Rubin, 2019) to de-
termine three-question screener health lit-
eracy levels compared to a validated health
literacy assessment tool. Both tools were ad-
ministered electronically. The methodology
included comparing two tools that mea-
sured health literacy in different ways, and
as such, a difference in results between the
two tools was expected. However, the goal
was to test if the three-question screening
tool would produce comparable results
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Table 1: Participant Characteristics (N=225)

Community role

Community Member 165 74.7
Medical Service Provider 23 10.4
Other 33 14.9
Sex

Male 139 61.8
Female 86 38.2
Age

Maximum 64 years or older

Mean 28

Standard Deviation 1.13

Variance 1.28

Ethnicity

African American 22 9.8
Multiple 22 9.8
Asian 14 6.2
Caucasian 155 68.9
Latino or Hispanic 7 31

Native American 5 22
Residence

Non-metro area 16 72
Rural Area 22 9.9
Urban Metro Area 185 83.0
Education

Associate Degree 22 9.9
Bachelor’s Degree 72 32.3
High school or GED 84 3r.7
Master’s degree 17 7.6
Some high school 12 54
Trade school 16 72
Mar tatus

Married 64 28.4
Single 159 70.7
Prefer not to say 2 0.9

(table continued next page)

using standardized scoring. The primary
objective of this study was to determine if
the two screening modalities were compa-
rably valid. The secondary objective was to
assess the feasibility and use of findings for
future studies in clinical settings.

Methods

Setting and Participant Recruitment
Participants were recruited via a conve-
nience sample from individuals seeking
services from social service communi-
ty-based organizations such as food pan-
tries and self-help groups in a Midwestern
state across multiple urban cities. Partic-
ipants were recruited from January to
March 2020. Inclusion criteria included:
English speaking, 18 years or older, the
ability to read and understand the sur-
vey questions, and the ability to use an
electronic device. Additionally, each par-
ticipant did not have to reside in Kansas
but had to be currently receiving health
care in Kansas to be eligible. Research
team members attended in-person meet-
ings and invited potential participants to
complete the survey. Participants were
then contacted by email, phone, and in
person, given a short description of the
survey, and invited to complete the volun-
tary survey. If participants were interested
in volunteering, they were sent a hyper-
link to the online survey or directed to a
website where they could assess the sur-
vey. All surveys were completed online via
laptop/desktop computer, smartphone,
or tablet. Over half of the surveys (n=125)
were completed independently and re-
motely, and 100 surveys were completed
with a research team member present.
This study was approved by a university
Institutional Review Board (IRB) to protect
human participants.

Health Literacy Assessment

Tools Development

An electronic survey was created com-
bining both the Short Test of Functional
Health Literacy (STOFHLA) and the
three-question screener. (Keene Woods
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Table 1. Participant Characteristics (N=225) (continued)

Annual Household Income

$25,001- $50,000 44 19.7
$50,001- $100,000 48 215
Less than $25,000 77 345
More than $100,000 25 11.2
Prefer not to say 29 13.0
Employment Status

Employed full-time 109 48.7
Employed part-time 21 9.4

Other 24 10.7
Retired 10 45

Seeking opportunities 39 174
Student 21 9.4

Language

English 201 89.7
Combination of English, Spanish, and/ 24 10.3
or Vietnamese

& Chesser, 2017) The survey began with
a brief description of the research study
and a consent form for participation.
Once participants consented, they were
then directed to begin the survey. The
survey distribution was randomized (par-
ticipants either began with the STOFHLA
or three-question screener but were not
instructed on which survey they would
receive first). Each participant completed
both surveys (STOFHLA and three-ques-
tion screener). The transition between sur-
veys was not identifiable to participants.
Upon completing the survey, participants
were directed to complete a short demo-
graphics section and were prompted to
answer questions regarding their tech-
nology use and current access to health
information. Each participant received a

Table 2.

Sensitivity (%)

Specificity (%)

100% 16.74%

PPV (%)
2.13%

$50 gift card upon completion of the study.

Data Analysis

A priori power analysis was conducted
based on literature that estimates inade-
quate health literacy can affect up to a third
of the US population. Estimates suggest
the prevalence of inadequate health liter-
acy to be around 20-30%. Assuming a null
hypothesis and alternative hypothesis of
60% and 80% sensitivity, respectively, and
a power level >80%, the estimated sample
size was between 150 and 225 participants
(Bujang & Adnan, 2016). With the under-
standing that some participants would not
be able to complete each screening tool in
its entirety, the research team aimed to re-
cruit 225 participants. Descriptive statistics
were described using mean + standard

NPV (%)

100% 0.167

Youden’s index

deviation and count (percentage) for con-
tinuous and categorical variables, respec-
tively. Health literacy levels were calculated
based on scoring described by the Centers
for Disease Control (CDC)(Rubin, 2019).
Concordance between the three-question
screener and the STOFHLA was determined
using McNemar’s test for discordant pairs.
A receiver operating characteristic (ROC)
curve was used to determine the sensi-
tivity, specificity, and overall ability of the
three-question screener to discriminate
between adequate and inadequate health
literacy. All analyses were conducted using
Jamovi (The Jamovi Project, version 1.2.17).

Results

Most participants were 23-30 years old
(n=36%), male (n=139, 62%), and the most
frequent level of education was a high
school diploma/GED (n=84, 38%). The
most frequent race reported was Cauca-
sian (n=155, 70%). Most were not married
(n=159, 715) and were English-speaking
(n=201, 90%) (Table 1).

Among the 225 participants, frequen-
cies of inadequate and adequate health
literacy as measured by the three-question
screener were 83.6% and 16.4%, respec-
tively, compared to the STOFHLA at 2.2%
and 97.8%, respectively (Table 2).

Comparison of the Three-Question

Screener and STOFHLA

To determine the validity of the three-ques-
tion screener compared to the STOFHLA at
identifying those with inadequate health
literacy, a Receiver Operating Characteristic
Curve (ROC) was utilized. The three-question
screener as compared to the STOFHLA in de-
tecting inadequate health literacy had 100%
sensitivity and 16.74 % specificity, with an AUC
of 0.58. A McNemar test of discordant pairs be-
tween the two health literacy tools was signif-
icant (c2=184, p<0.001), as shown in Table 3.

Metric Score
1.17

0.584
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Scale: HL QADEQ - Transform 1 | Score: 2Specificity (%)

DECISION BASED ON MEASURE
Negative Positive
CRITERION Negative 37 (TN) 184 (FP)
Positive 0 (FN) 4 (TP)
Discussion assessing low health literacy levels, these interpret the participant’s health literacy

Accurately identifying adequate or inade-
quate health literacy is an important part
of improving health outcomes. (Nehemiah
& Reinke, 2020; O’'Conor et al., 2020) How-
ever, the controversy regarding screening
for health literacy in the clinical setting
remains.(Chew et al., 2004; Paasche-Or-
low & Wolf, 2008; Weiss et al., 2005; Welch,
VanGeest, & Caskey, 2011) The electronic
distribution and assessment of health lit-
eracy for this population was successful.
This is relevant for assessing health literacy
in clinical and population-level settings.
Additionally, the use of health literacy
questions on an electronic medium is rele-
vant as technology across clinical settings
increases. Of the 184 participants who re-
ported having inadequate health literacy
by the three-question screener, only 4 were
identified as having inadequate health lit-
eracy by the STOFHLA. The specificity of
the three-question screener was found to
be only 16.74%. When comparing the two
tools, the three-question screener did not
falsely mark any participants as having
adequate health literacy, while the STOF-
HLA identified them as inadequate. The
three-question screener did well to iden-
tify participants with inadequate health lit-
eracy accurately but lacked specificity. Us-
ing the three-question screener in a clinic
setting would accurately identify patients
with inadequate health literacy but would
also likely falsely label a patient with ade-
quate health literacy as having inadequate
health literacy. Therefore, our results indi-
cate a need for more accuracy in indicat-
ing the health literacy rate. While using the
three-question screener in a clinical setting
may provide a quick means for accurately

health literacy assessment tools may need
to be used in combination with other tools
and patient support, such as additional
health education.

Limitations

While this study is novel in its approach to
comparing a standardized health literacy
assessment tool against the three-ques-
tion screening tool, as with all studies, this
study has limitations. First, the population
was primarily middle-aged Caucasian men
from an urban area. However, there was
representation from the African American
community that matched the area’s de-
mographics. The first one hundred surveys
were collected under the supervision of
research assistants. At the same time, the
remainder was completed remotely due
to the convenience of using community
sites to assist with data collection. This
may have compromised the fidelity of the
explanation of the purpose of this study.
However, the results provided are reliable
due to the electronic administration and
randomization of the order of the instru-
ments. Additionally, as with all self-report
data (Frawley, 1988), respondents could
have over or under-reported their skill level
for the three-question screening tool.

It should also be noted that different
health literacy assessment tools have been
shown to measure different constructs.
(Morrison, Schapira, Hoffmann, & Brous-
seau, 2014) The three-question screening
tool asks participants to self-assess their
abilities to obtain advice from a health
professional and understand oral and writ-
ten health information. The STOFHLA is a
series of knowledge questions scored to

skills based on knowledge. Therefore, par-
ticipants may be under or over-estimat-
ing their skills based on various personal
factors and a sense of agency within the
healthcare context.

Implication for Practice

This study was conducted in a com-
munity-based setting. As such, we could
assess health literacy in several locations
convenient for the population. We pro-
pose that the three-question screening
tool may be accessible for use in various
settings, not simply the clinical environ-
ment. Clinical health service providers are
often unaware of their patients’ low health
literacy. The brief health literacy screening
questions previously used by the CDC pro-
vide sufficient information about the like-
lihood of low health literacy to consider
the brief health literacy screening ques-
tions for use across multiple clinical care
settings. One way to implement the ques-
tions is to use the three-question screen-
ing tool for the first assessment and follow
up with patients with lower scores with an
in-depth assessment using the full TOFHLA
or a similar, more robust tool. Additionally,
providing additional health information
(at the appropriate reading level, etc.) and
increasing communication strategies with
patients with lower health literacy skills
continue to be important for all health
providers to meet the growing needs of
diverse patient populations. l
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