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Abstract

Self-administration of a multimedia health literacy measure in clinic settings is a novel concept.
Demonstrated ease of use and acceptability will help predicate the future value of this strategy. We
previously demonstrated the acceptability of a “Talking Touchscreen” for health status
assessment. For this study, we adapted the touchscreen for self-administration of a new health
literacy measure. Primary care patients (n=610) in clinics for underserved populations completed
health status and health literacy questions on the Talking Touchscreen and participated in an
interview. Participants were 51% female, 10% age 60+, 67% African American, 18% without a
high school education, and 14% who had never used a computer. The majority (93%) had no
difficulty using the touchscreen, including those who were computer-naive (87%). Most rated the
screen design as very good or excellent (72%), including computer-naive patients (71%) and older
patients (75%). Acceptability of the touchscreen did not differ by health literacy level. The
Talking Touchscreen was easy to use and acceptable for self-administration of a new health
literacy measure. Self-administration should reduce staff burden and costs, interview bias, and
feelings of embarrassment by those with lower literacy. Tools like the Talking Touchscreen may
increase exposure of underserved populations to new technologies.
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In its recent report on health literacy, the Institute of Medicine outlined a variety of literacy,
technology and navigation skills that patients need to function optimally in a variety of
health contexts (Committee on Health Literacy, Nielsen-Bohlman, Panzer, & Kindig, 2004).
To better match health care materials and services to patients' literacy skills, accurate and
clinically feasible assessment methods are needed. Numerous reading assessment tools exist,
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including ones that are composed of medical terms and content. The two most widely used
measures are the Rapid Estimate of Adult Literacy in Medicine (REALM), which is a word
recognition and pronunciation test (Davis et al., 1993), and the Test of Functional Health
Literacy in Adults (TOFHLA), which uses actual materials patients may encounter in health
care settings to determine how well they can perform basic reading comprehension and
numeracy tasks (Parker, Baker, Williams, & Nurss, 1995). These measures are fairly easy to
administer and score; however, a trained interviewer is required to administer both tests.

Modern health care systems increasingly rely on a variety of audiovisual, graphical and
electronic media to present health information, assist in decision-making and collect self-
report data (Institute of Medicine, 2002). Computer kiosks have been used to provide health
information and education in a community setting (Kreuter et al., 2006) and increasing
numbers of health care consumers are using the internet for a variety of tasks such as
accessing their personal health information, communicating with their providers, scheduling
appointments, and requesting referrals or prescription refills (Blumenthal & Glaser, 2007).
Despite advances in recent years in health information technology and in computer and
multimedia tools in health care settings, these tools remain inaccessible to many patients,
particularly those who are older, from racial or ethnic minority groups, have lower income
or have poor literacy skills (Cashen, Dykes, & Gerber, 2004; Suggs, 2006). In order for
these tools to be widely used and equitably accessed, they must be easy to use, intuitive and
acceptable to the users — i.e., the patients.

Hahn et al. developed a bilingual, multimedia, computer-based tool for health status
assessment that meets these criteria of usability and acceptability (Hahn et al., 2007; Hahn et
al., In press; Hahn et al., 2003). The tool, called the “Talking Touchscreen” (TT), is a
multimedia program (text, graphics and audio) installed on a touchscreen tablet computer.
One question at a time is displayed on the screen (e.g., “In general, would you say your
health is...”) accompanied by an audio recording of the text (Figure 1). For privacy,
participants listen to the audio recordings using headphones. The respondent may touch a
sound icon on the screen to hear the audio as many times as needed. Individual buttons with
response options (e.g., “Excellent” to “Poor”) also have audio recordings. A response is
selected by touching one of the response buttons. Once selected, the button changes in color,
providing visual confirmation of the chosen response. The respondent then advances to a
new screen for the next question. The TT for self-administration of health status questions
was well received by 420 English-speaking and 414 Spanish-speaking cancer patients with
diverse literacy and computer skills (Hahn, et al., 2007; Hahn, et al., In press).

We adapted the TT for self-administration of a new measure of health literacy. A detailed
description of the development and pilot testing of the health literacy measure has been
previously reported (Yost et al., 2009). For the purpose of this measurement tool, health
literacy is defined as “the degree to which individuals have the capacity to read and
comprehend health-related print material, identify and interpret information presented in
graphical format (charts, graphs and tables), and perform arithmetic operations in order to
make appropriate health and care decisions” (Yost, et al., 2009) (p. 5). Briefly, this new
measure assesses three types of reading skills (prose, document and quantitative) defined by
Educational Testing Service staff and adopted by the National Adult Literacy Survey
(NALS) (Kirsch, Jungeblut, Jenkins, & Kolstad, 1993) and National Assessment of Adult
Literacy (NAAL) (Kutner, Greenberg, Jin, & Paulsen, 2006). Prose literacy focuses on the
understanding and use of information from texts; document literacy requires the ability to
locate and use information from forms, tables, graphs, etc.; and quantitative literacy requires
the ability to apply arithmetic operations using numbers embedded in printed materials.
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The most significant adaptation of the TT was in the item format. Items used in the TT for
health status assessment (Hahn et al., 2004; Hahn, et al., 2003) are subjective evaluations of
health, consisting of a single statement and up to five response options (see Figure 1). In
contrast, items for the TT for health literacy assessment are objective and fact-based, and
use three standardized formats for item administration. Prose items consist of a brief prose
passage and a statement summarizing the content of the passage with one word missing. The
respondents choose a word to complete the summary statement from four multiple-choice
options (Figure 2). In addition to the actual question and four response options, all document
(Figure 3) and most quantitative items (Figure 4) have a prompt with health-related
information (e.g., table, chart, appointment card). The primary goal of this study was to
explore ease of use and acceptability of the TT for self-administration of a new measure of
health literacy. A secondary goal was to determine whether ease of use or acceptability
differed by participants' sociodemographic characteristics, prior computer experience or
level of health literacy.

Participants were recruited using convenience sampling in the waiting areas of four primary
care clinics in the Chicago area, including safety net facilities that provide care to
underserved patients. Patients were eligible to participate if they were at least 21 years of
age, spoke English, and had sufficient vision, hearing, cognitive function and manual
dexterity to interact with the touchscreen. All participants provided informed consent in
accordance with institutional review board requirements and received a $20 incentive for
their time and effort.

The TT program was installed on Toshiba touchscreen tablet computers. A research assistant
(RA) introduced each participant to the touchscreen computer and the stylus, which is
approximately the size of a pen, and provided headphones. The RA explained how to
advance to the next screen and that touching the sound icon with the stylus would allow the
respondent to hear the text spoken via an audio recording. The participant answered two
simple practice questions while the RA observed. If the participant had no questions and did
not need further assistance, the RA left the participant to self-administer the assessment in
private, but remained nearby. Participants completed 10 health status questions and a
preselected subset of approximately 30 health literacy items from a pool of 90 items (Yost,
et al., 2009). The TT program tracked the time each respondent spent on each item. A sparse
matrix sampling design was developed to create six overlapping subsets of health literacy
items. The six subsets were administered sequentially (i.e., in order of enrollment of
patients) to obtain equal numbers of completions for each subset. The selection of 30 items
per participant was used to ensure that each of the 90 health literacy items would be
administered to at least 200 patients. For each item subset, we estimated internal consistency
reliability with the Kuder-Richardson formula for Cronbach's coefficient alpha (Nunnally &
Bernstein, 1994).

Once the health literacy assessment had been completed, the RA conducted a debriefing
interview asking participants to evaluate their experience with the TT, including difficulty
using the touchscreen, quality of the audio recordings, and appearance of the text and
graphics. They were also asked about their current computer use and familiarity with other
touchscreen devices (e.g., ATM machines, airport check-in kiosks). Patients' perceptions of
their experience with the TT were summarized and the association between these
perceptions and patient characteristics (e.g., age, prior computer use) were evaluated using
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chi-square tests with a significance level of p<0.05. For each participant, we calculated a
simple proportion of health literacy items answered correctly within each subset. Data from
the six item subsets were then pooled and we evaluated the association between health
literacy scores, patient characteristics and TT evaluation questions using t-tests and analysis
of variance.

We approached 748 patients in the clinic waiting rooms. Some patients declined
participation (n=68) or were ineligible (n=17). We enrolled 663 (88.6%) of the patients
approached, but a small number of these patients were unable to complete the TT
assessment, primarily due to time constraints (n=53). Thus, 610 patients were enrolled and
completed the assessment. About half of the participants were female, two-thirds were
African-American, 10% were 60 years of age or older, 18% had less than a high school
education, and 40% reported a household income of less than $10,000 (see Table 1). Most
patients (70%) reported that they had used a computer within the past 12 months, and most
(71%) had used some type of touchscreen for banking or at an airport.

Table 2 presents the results of the evaluation questions asked in the debriefing interview
conducted after the completion of the TT assessment. Approximately 40 patients did not
complete the debriefing interview, primarily due to time constraints. Nearly all patients
(93%) reported that they had no difficulty using the touchscreen for this study. Older
patients and those with less education were more likely to have never used a computer
before (p<0.001; results not shown). These patients were also more likely to have some
difficulty using the touchscreen (p<0.001). Specifically, 17% of those without a high school
degree reported some difficulty compared to those with a high school degree (4%), some
college (7%) or a college degree (6%). In terms of age, 4% of those aged 21-39 and 40-49
reported some difficulty with the touchscreen compared to 11% and 12% of those aged 50—
59 and 6077, respectively. A few patients felt uncomfortable, anxious or nervous using the
touchscreen (14%), primarily older patients and those with lower education. Patients
favorably rated the design of the touchscreen, and this did not vary across sociodemographic
characteristics. Most patients were not overly burdened by completing about 30 health
literacy questions; however, older patients and those with lower education were more likely
to report that there were too many questions. Length of time to complete the 30 health
literacy items was approximately 18 minutes on average (median, approximately 15
minutes). The majority (75%) rated their study participation experience “better than
expected,” and this did not vary across sociodemographic characteristics.

Internal consistency reliability coefficients were high for all six health literacy item subsets
(range: 0.82 to 0.91). The mean proportion of health literacy items answered correctly on the
six subsets ranged from 0.62 to 0.72. When data for all six subsets were pooled, the
proportion of health literacy items answered correctly ranged from 0.13 to 1.00, with a mean
of 0.67 and standard deviation of 0.20. The proportion correct did not differ by gender, nor
did it differ across responses to most of the TT evaluation questions (see Table 3). There
were statistically significant differences by some sociodemographic characteristics and in
the rating of the screen design. However, with the exception of education, there were no
apparent trends in the proportion correct across categories.

A few open-ended questions were asked as part of the evaluation. One was “Would you
please tell me what it was like to use the touchscreen?” Responses were overwhelmingly
positive.

“It was complicated at first because | never used one before. Then | became a pro.”
(58-year-old African-American male)

J Health Commun. Author manuscript; available in PMC 2012 January 31.
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“It was nice. | especially liked the questions that talked to me.”(54-year-old
African-American female)

“It was easy; you can answer the questions at your own pace.” (41-year-old
African-American male)

“It was interesting and challenging to me because | have never used a computer
before. But it was easy.”(63-year-old Hispanic male)

“It was exciting to use because | felt that | learned something new. Being my first
time using the computer, it was enjoyable.” (59-year-old African-American female)

However, there were some negative comments in response to this overall question as well.
“Weird. Not into computers. Scary. Intimidating.” (61-year-old White female)
“Scary. Didn't want to break it.” (56-year-old African-American male)

“A little tough - vision is not too good.” (47-year-old African-American male)

Participants who reported that they felt uncomfortable, anxious or nervous using the
touchscreen were probed to provide more information about why they felt that way. Below
are some comments indicating that the discomfort was typically due to the user-computer
interface, clinic waiting room conditions, or the tasks required when answering the health
literacy questions.

“Computer was reading too slow.” (23-year-old Hispanic male)

“Because | have never used a computer before.” (48-year-old African-American
female)

“Too many people around.” (44-year-old Hispanic female)

“It's kind of hard to concentrate with the sound of the TV in the background, so
sometimes | had to read a question twice.” (46-year-old African-American male)

“| felt anxious because | think | was getting some wrong. | was trying to get them
all right.” (52-year-old African-American male)

“Some of the reading questions were hard for me. | wished all the questions were
read [aloud] to me.” (34-year-old African-American female)

“Some questions were talking about things I know nothing about. The graphs were
confusing.” (64-year-old African-American male)

Conclusions

To our knowledge, this is the first study to develop and test a health literacy measure that
can be self-administered. Our results suggest that the self-administered literacy test was easy
to use, even for the vulnerable patient population that participated in this study. Our sample
was diverse with respect to levels of health literacy, with some participants answering only a
few health literacy questions correctly and others answering all of them correctly. Most of
the TT evaluation questions were not associated with the level of health literacy, suggesting
that this new measure of health literacy is acceptable to patients across the health literacy
continuum.

These results are encouraging given that our participants comprised a vulnerable population
and were recruited from safety net settings. Some may have predicted that this
disadvantaged and potentially low computer literate population would have had difficulty
using the TT. While we did find that older patients and those with less education were more
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likely to report difficulty, these patients were also less likely to have used a computer prior
to this study. The vast majority of participants felt using the TT was easy. These findings
demonstrate the potential utility of using TT technology with patients who are likely to have
low reading literacy and low computer literacy. It is possible that the high acceptability of
the TT may be due to the small number of computer-naive participants. However, we found
comparable acceptability in our previous studies, which included much higher proportions
of computer-naive participants (42% to 64%) (Hahn, et al., 2007; Hahn, et al., In press).
Therefore, adaptation to this more complicated assessment tool did not detract from the
general acceptability of the TT. This bodes well for further adapting the TT for other types
of assessment.

Although we found high acceptability of the TT for health literacy, we acknowledge that
usability is not equivalent to validity. Additional analyses are needed to assess construct
validity and to evaluate whether any potential measurement bias exists. Comprehensive
psychometric analyses are now being conducted for these purposes and to calibrate the
difficulty of the health literacy items so that we can develop a computer-adaptive test.
Depending on the desired level of measurement precision, an adaptive test might allow
participants to complete even fewer than the 30 items administered in this study. Future
analyses should examine the trade-off between potential additional accuracy gained with
completing more questions versus the response burden and acceptability.

The TT is easy to use and acceptable for self-administration of a novel health literacy
measure. It is currently being programmed into a web-based research management
application that will make it widely available to interested users. This will greatly facilitate
collecting literacy information for research and, if appropriate, in clinical practice.
Moreover, it will provide a more standardized way of measuring literacy that would require
little to no staff training, thus reducing research staff burden and costs, and the potential for
interview bias. It may also reduce feelings of embarrassment by those with lower literacy.
Use of the TT can also serve as a way to increase exposure of underserved populations to
new technologies, and contribute information about the experiences of diverse populations
with these technologies. Future potential applications of the TT include comparative studies
of health literacy among different patient populations and individually targeted interventions
to improve health literacy.
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'i—l In general, would you say your health is...

Excellent l Very Good l Good | Fair l Poor |

Figure 1.
Standard assessment question showing item and responses
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When doctors and their patients do not communicate well, patients may have
problems understanding their doctor’s instructions. Sometimes doctors do not
explain things well enough. Sometimes patients do not ask questions when they
need more information. Uninformed patients are less likely to do what they need to
do to make their medical treatment work.

Good communication can help patients instructions.

follow | write | give | practice

|
=

Figure 2.
Prose health literacy item
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Number of Cases and Deaths Prevented by Vaccinations

00000 247,212

250,000 207,353

200,000

150,000

© Cases Prevented
U Deaths Prevented

100,000

50,000

Diptheria Hepatitis B Polio

': Look at the Number of Cases and Deaths Prevented by Vaccinations. How many
* | cases of polio are prevented by vaccinations?

723 I 3.024 I 60,974 l 61.697 I

=)

Figure 3.
Document health literacy item
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Blood Pressure Chart

Systolic Blood

Diastolic Blood

Follow-up

Category Pressure (mmHg) Pressure (mmHg)| Recommendations
Normal 129 or lower and 84 or lower Re-check in 2 years
High Normal 130-139 or 85-89 Re-check in 1 year

Hypertension (High Blood Pressure)

Stage 1 Re-check

Hypertension 140-159 ol 90-99 within 2 months

Stage 2 Re-check

Hypertension 160 =179 Clr 100-—109 within 1 month
Re-check

Stage 3 . . : :

: 180 or higher or 110 or higher immediately
IREfEREnEER or within 1 week

<

1352

Normal |

Figure 4.

High Normal | Stage 1 Hypertenslonl Stage 2 Hypertension

Quantitative health literacy item

',_ | Look at the Blood Pressure Chart. In what category is a systolic blood pressure of
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Table 1
Characteristics of Study Participants (N=610)

Characteristic n (%)

Female 313 (51.3%)
Race and ethnicity

African-American, Non-Hispanic 406 (66.6%)

White, Non-Hispanic 95 (15.6%)
Other, Non-Hispanic 24 (3.9%)
Hispanic, any race 76 (12.4%)
Missing 9 (1.5%)
Age
21-39 169 (27.7%)
40-49 162 (26.6%)
50-59 212 (34.8%)
60-77 64 (10.5%)
Missing 3(0.4%)
Highest grade completed
<High School 108 (17.7%)
High school graduate/GED 237 (38.9%)
Some college 187 (30.7%)

College graduate or advanced degree 78 (12.8%)

Household Income

<$10,000 244 (40.0%)
$10,000 — $19,999 159 (26.1%)
$20,000 — $49,999 103 (16.9%)
$50,000+ 20 (3.3%)

Missing 84 (13.8%)

Computer use
Never 86 (14.1%)
Not in the past 12 months 55 (9.0%)
If used in the past 12 months

1-3 times per month?® 77 (12.6%)
132 (21.6%)

1-4 days per week?

0,
5-7 days per week® 219 (35.9%)

Missing 41 (6.7%)
Ever used a touchscreen (ATM, etc.)?

No 139 (22.8%)

Yes 432 (70.8%)

Missing 39 (6.4%)

a . .
Frequency of use during the most active month

J Health Commun. Author manuscript; available in PMC 2012 January 31.
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Evaluation of the Talking Touchscreen for Health Literacy Assessment (N=610)

Table 2

a

Page 13

Topic Questions n (%)
Touchscreen Evaluation ~ Any difficulty using the touchscreen?
Not at all 528 (92.5%)
A little bit 36 (6.3%)
Somewhat or Quite a bit 7 (1.2%)
Ever feel uncomfortable, anxious or nervous while using the touchscreen?
Not at all 495 (86.5%)
A little bit 61 (10.7%)
Somewhat 11 (1.9%)
Quite a bit 5 (0.9%)
Overall rating of the design of the screens, including the colors and the layout
Poor 3 (0.5%)
Fair 22 (3.8%)
Good 137 (24.0%)
Very Good 189 (33.1%)
Excellent 220 (38.5%)
Overall rating of the buttons on the screens, including their size and shape
Poor 2 (0.4%)
Fair 20 (3.5%)
Good 135 (23.6%)
Very Good 196 (34.3%)
Excellent 218 (38.2%)
Overall Assessment Length of assessment (about 30 items)
Too many 81 (14.2%)
About right 328 (57.5%)
Could have answered more 161 (28.3%)
Compared to what you expected, how would you rate your experience participating in this
research study?
A lot worse than expected 1(0.2%)
A little worse than expected 10 (1.8%)
About the same as expected 132 (23.2%)
A little better than expected 160 (28.1%)
A lot better than expected 266 (46.7%)
Would you recommend this research study to other people? 6(1.0%)
No 6 (1.0%)
Maybe 18 (3.2%)
Yes 546 (95.8%)
Assistance Needs Amount of help provided by the study interviewer
None 488 (86.1%)
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Topic Questions n (%)
A little bit 60 (10.6%)
Some 15 (2.6%)
A lot 1 (0.2%)
Continuous help 3(0.5%)

a . . . .
Sample size varies by question due to some missing data (see text)
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Proportion of Health Literacy Items Answered Correctly, by Patient Characteristics and Talking Touchscreen

Evaluation Questions

Mean Proportion p-value
Correct (SD)
Patient Characteristic
Gender
Female (n=313) 0.67 (0.19)
0487
Male (n=297) 0.66 (0.21)
Race and ethnicity
African-American, Non-Hispanic (n=406) 0.62 (0.20)
White, Non-Hispanic (n=95) 0.79 (0.16)
<0.001
Other, Non-Hispanic (n=24) 0.73 (0.14)
Hispanic, any race (n=76) 0.74 (0.15)
Age
21-39 (n=169) 0.69 (0.21)
40-49 (n=162) 0.62 (0.22)
0.006
50-59 (n=212) 0.67 (0.18)
60-77 (n=64) 0.70 (0.17)
Highest grade completed
<High School (n=108) 0.62 (0.18)
High school graduate/GED (n=237) 0.62 (0.20)
<0.001
Some college (n= 187) 0.69 (0.19)
College graduate or advanced degree (n=78) 0.81(0.17)
Computer use
Never (n=86) 0.68(0.19)
Not in the past 12 months (n=55) 0.59 (0.17)
If used in the past 12 months
1-3 times per month? (n=77) 0.64 (0.20) <0.001
1-4 days per week? (n=132) 0.66 (0.20)
5-7 days per week? (n=219) 0.72(0:20)
Touchscreen Evaluation
Any difficulty using the touchscreen?
Not at all (n=528) 0.66 (0.20)
0.208
A little bit, somewhat, quite a bit (n=43) 0.70 (0.16)
Ever feel uncomfortable, anxious or nervous while using the touchscreen?
Not at all (n=495) 0.67 (0.20) 0.242
A little bit, somewhat, quite a bit (n=77) 0.64 (0.20)
Overall rating of the design of the screens, including the colors and the layout <0.001
Poor, Fair (n=25) 0.63 (0.22)
Good (n=137) 0.66 (0.20
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Mean Proportion p-value
Correct (SD)
Very Good (n=189) 0.72(0.19)
Excellent (n=220) 0.62 (0.20)
Overall Assessment
Length of assessment (about 30 items)
Too many (n=81) 0.67 (0.19)
About right (n=328) 0.67 (0.20) 0.463
Could have answered more (n=161) 0.65 (0.21)
Compared to what you expected, how would you rate your experience participating in this research study?
A lot or a little worse than expected (n=11) 0.69 (0.24)
About the same as expected (n=132) 0.69 (0.20)
A little better than expected (n=160) 0.67 (0.21) 0141
A lot better than expected (n=266) 0.64 (0.20)

SD: standard deviation

a . .
Frequency of use during the most active month
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