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Abstract

eHealth literacy is the ability to access, assess, and use digital health information. This study
compared the effects of a multimedia tutorial versus a paper-based control in improving older
adults’ eHealth literacy from pre- to posttest. A total of 99 community-dwelling older adults (63—
90 years old; mean = 73.09) participated from July 2019 to February 2020. Overall, knowledge
about computer/Internet terms, eHealth literacy efficacy, knowledge about the quality of health
information websites, and procedural skills in computer/Internet use improved significantly from
pre- to posttest. No interaction effect was found between time and group. Participants in both
groups had an overwhelmingly positive attitude toward training. Their attitudes toward training
approached a statistically significant difference between the two conditions: A1, 89) = 3.75, p

= .056, partial n2 = .040, with the multimedia condition showing more positive attitudes. These
findings have implications for designing effective eHealth literacy interventions for older adults.
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Health literacy is “the degree to which individuals have the capacity to obtain, process,
and understand basic health information and services needed to make appropriate health
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decisions” (Healthy People 2010, 2000). The connections between poor health literacy

and health outcomes and costs are well-documented (Berkman et al., 2011; Institute of
Medicine, 2004). Yet we know little about effective health literacy interventions (Mika

et al., 2005), and even less about how such interventions might affect individuals with
varying characteristics (e.g., age) differently. Older adults are in great need of health literacy
interventions, given that their needs for health information and services are typically high
yet their health literacy levels are low (Kutner et al., 2006). Because of age-related changes
in cognitive and physiological abilities and social environments (Birren & Warner, 1990),
interventions for younger people are unlikely to reach older adults or affect them similarly.

Health literacy is “a multidimensional, dynamic construct” (Squiers et al., 2012, p. 47); its
definitions and requirements present a moving target (Berkman et al., 2010; Paasche-Orlow
et al., 2010). Earlier definitions of health literacy did not explicitly include the ability to
find information on the Internet, but as information and communication technologies are
increasingly used in health care (Institute of Medicine, 2009; Oh et al., 2005), the ability to
use such technology is becoming integrated into health literacy’s conceptualization (Bann
et al., 2012; Berkman et al., 2010; Chan & Kaufman, 2011; McCormack et al., 2010;
Norman, 2009; Paasche-Orlow et al., 2010; Squiers et al., 2012). The Health Literacy Skills
Framework, for example, has explicitly added online information-seeking and eHealth skills
as a dimension of health literacy that “can be developed, enhanced, refined, and even lost”
(Squiers et al., 2012, p. 47). eHealth refers to the application of electronic technology in
healthcare and eHealth literacy is defined as the “ability to seek out, find, evaluate and
appraise, integrate and apply what is gained in electronic environments towards solving

a health problem” (Norman & Skinner, 2006a, p. €27). eHealth literacy is composed of
traditional literacy, information, scientific and media literacy, computer and health literacy
(Norman & Skinner, 2006b).

Older adults are in double jeopardy in the eHealth era because they tend to have not

only low health literacy but also low computer literacy (Czaja et al., 2006; Zickuhr &

Smith, 2012). Previous studies have indicated that although a wide option of health-related
information products and services (e.g. patient portal, health monitoring technologies) are
available, older adults are less likely to participate in those services than any other age
groups (Levine et al., 2016; Sakaguchi-Tang et al., 2017). Without effective interventions,
older adults are unlikely to avail themselves of health care technology’s full potential (Fox &
Duggan, 2013; Xie, 2008). Our prior research over the past decade provides ample evidence
that older adults can learn to use new technology, particularly when they are provided with
age-appropriate training and technology that is properly designed (Jaeger & Xie, 2009; Piper
et al., 2009; Xie, 2008, 2011a; Xie, Yeh, at al., 2012). Still, exactly what constitutes such
training and design remains understudied, as does how such training and design can be
developed and implemented.

Multimedia Learning

Our search for an effective training intervention for older adults has led us to multimedia
learning. The term multimedia refers to “presenting both words (such as spoken text or
printed text) and pictures (such as illustrations, photos, animation, or video)” (Mayer, 2005,
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p. 15). The cognitive theory of multimedia learning posits that a well-designed multimedia
curriculum is more advantageous than a single-medium curriculum in reducing extraneous
cognitive load (created by the way in which the instructional material is presented), thus
freeing cognitive resources for deeper learning (Mayer, 2005). Derived from this theory, the
split-attention principle (Ayres & Sweller, 2005) warns that instructions in which multiple
sources of information are not integrated increase extraneous cognitive load because they
require the use of working memory resources for mental integration. In contrast, instructions
that feature the integration of multiple sources of information do not increase extraneous
cognitive load and thus are superior in promoting learning.

The split-attention principle is particularly applicable to situations involving (a) learning of
materials with high element interactivity (i.e., materials featuring a high number of elements
that must be simultaneously processed in working memory in order to learn) and (b) low
knowledge learners (Ayres & Sweller, 2005). These situations are typical among older
adults trying to learn new computer skills. Nevertheless, split-attention instructions are still
commonly used for older learners (Echt et al., 1998; Hawthorn, 2007). Such instructions
require the user to alternate between multiple interfaces—for example, an instruction
interface that presents the instructions (e.g., a manual) and an application interface where
the instruction is applied (e.g., a computer screen). This adds cognitive burden for the

user, and it is particularly challenging for older adults, whose cognitive abilities tend to be
more limited than those of younger adults (Birren & Warner, 1990). Integrating multiple
interfaces into a single interface (i.e., adding instructions onto an application interface)
provides a novel technical solution to such challenges. Preliminary evidence suggests that
this integrated approach benefits general computer users (Bergman et al., 2005; Kang et al.,
2003), school children (Kelleher & Pausch, 2005), and, as shown in our own qualitative
pilot research, older adults (Xie, Yeh, et al., 2012). More systematic examination is needed
in order to understand if and how the integrated approach may work for older adults, who,
owing to age-related cognitive and physiological changes (Birren & Warner, 1990), may
require age-specific instructional features and designs for integrated tutorials, to enhance
their eHealth literacy.

The Present Study

The present study aimed to: (a) develop a multimedia eHealth tutorial for older adults;
and (b) assess the efficacy of this tutorial in improving older adults” eHealth literacy. We
therefore recruited nine older adults to join our team as designer partners and worked with
them over 11 participatory design sessions, 2 hours per session, to gather design ideas and
use those ideas to guide the design of our eHealth tutorial. We report details about this
participatory design process elsewhere (Davis et al., 2021). Next, as we will describe in
this paper, we used a randomized controlled design with pre- and posttest to compare the
efficacy of our multimedia tutorial with that of a paper-based tutorial (control).

A key feature of our multimedia tutorial, Online Tutorial Overlay Presenter (OnTOP), is
that it recognizes elements on a website (e.g., a button) and displays visual annotations
(e.g., “click this button to continue™) in an overlay on fop of those elements. Using OnTOP,
learners no longer need to split their attention between a website and a separate tutorial.
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Instead, users can stay focused on the website, which greatly reduces cognitive load (Mayer,
2005). Our OnTOP tutorial was developed using Nickelled (https://www.nickelled.com), a
cross-platform tool for hosting multimedia tutorials on any web browser. To facilitate the
navigation between multiple learning goals, we added a panel to the left of the interface to
display an outline of the learning goals. This outline view was made possible by a custom
Google Chrome extension developed by our own team. With technical assistance from the
research site’s staff, we installed this extension on our research site’s computers. To our best
knowledge, OnTOP is the first to integrate overlay instructions on real, live websites.

Our primary research question (RQ) was: How effective is our multimedia tutorial, OnTOP,
in improving older adults’ eHealth literacy from pre- to posttest, compared with the paper-
based tutorial? (RQ1) Our secondary RQ was: What are older adults’ attitudes towards the
multimedia versus paper-based tutorial? (RQ2)

Sample and Data

Measures

Procedure

A total of 99 older adults aged 65-90 years were recruited from senior centers, public
libraries, and senior-living facilities in Central Texas from July 2019 to February 2020.

Of these participants, 91 completed all sessions and the pre- and posttests (multimedia
condition: 45; paper-based condition: 46), resulting in a retention rate of 92%. Data
collection took place in the computer labs of our partnering senior centers and public
libraries, which were easily accessible via public transportation and had ample parking
space. Informed consent was obtained prior to any data collection. The study was approved
by the Institutional Review Board of the authors’ university.

We used both subjective and objective measures. Objective measures included computer/
Internet knowledge; skills in evaluating the quality of online information; and procedural
skills in computer/Internet use. Subjective measures included eHealth literacy efficacy and
attitudes (Table 1). Background characteristics (demographics, prior experience, and primary
language) served as control variables. All pre- and posttests were administered in a small
group setting, completed independently, and recorded using paper and pen.

Participants were randomly assigned to either the intervention condition featuring learning
with OnTOP or the control condition featuring learning with a paper-based tutorial
developed by the National Institute on Aging (NIA) (AmeriCorps, 2010). The paper-based
NIA tutorial was tested in our prior studies and was found effective in improving older
adults’ eHealth literacy (Xie, 2011a, 2011b, 2011c, 2012; Xie & Bugg, 2009). Our OnTOP
tutorial is distinct from the paper-based NIA tutorial in that it (a) provides instructions
presented on top of real, live websites; (b) uses multimedia, is interactive, and enables real-
time feedback; and (c) derives specific content and features through participatory design, a
user-centered approach. In each condition, a trained facilitator (a graduate research assistant)
directed participants to use the respective tutorial and provided guidance as needed. Except
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for the one difference of using either the OnTOP tutorial or the paper-based NIA tutorial, the
two conditions were identical in all other respects (the site, procedure, etc.).

The experiment involved a total of four sessions that occurred twice a week, 2 hours

per session, over 2 weeks at a research site. Each session included no more than eight
participants to ensure a small group context. During each session, participants each used a
networked computer to learn online information-seeking/eHealth skills, outlined in Table 2.

Data Analysis

Results

Data were entered into IBM SPSS v.27 by graduate research assistants. Prior to conducting
inferential analyses, the data were evaluated for accuracy, missing data, out-of-range
values, and violation of statistical assumptions. Background variables (demographics, prior
experience, and language) were examined to detect potential differences between the
intervention and control groups. Descriptive statistics were used to provide a statistical
profile of the sample, reporting frequencies and percentages for categorical data and means
and standard deviations for continuous data. We examined the effects of the tutorials on each
of the outcome measures using multiple mixed models analysis of variance (ANOVA), with
one between-subjects factor (multimedia vs. paper-based tutorial) and one within-subjects
factor (pre- vs. posttest). We assessed differences between the intervention and the control
with univariate ANOVA and repeated measures univariate ANOVA. Significance tests were
two-tailed with p= .05, and Bonferroni corrections were applied.

We screened the data to ensure that the assumptions of univariate and repeated measures
ANOVA were fulfilled. Although there was a violation of the normality assumption
(skewness, kurtosis, Shapiro-Wilk test), the univariate and repeated measures ANOVA are
robust tests that can tolerate non-normally distributed data. We did not identify any outliers
in the data, and we found no violation of the assumption of homogeneity of covariance
across groups; therefore Wilk’s A was used to examine the differences in means between
pre- and posttest. However, since the assumption of sphericity was not conclusive, we used
the Greenhouse-Geisser test to examine the main effect of time.

Participants’ demographics and computer/Internet use are summarized in Table 3. No
statistically significant difference in any of these variables was found between participants in
the multimedia and paper-based tutorial groups.

Procedural skills in computer/Internet use.

Time had a significant main effect on procedural skills in computer/Internet use: A1,89) =
95.742, p< .001, 12 = .518. Bonferroni follow-up tests indicated that the posttest procedural
skills score was significantly higher than the pretest score: Myifference = 1.99, SD = .20, p<
.001. Time and group had a significant interaction: A1, 89) = 5.126, p=.026, n? = .054;
however, Bonferroni follow up tests showed that there was no significant mean differences
in procedural skills between the intervention group and the control group: Myifference =
0.484, SD= .58, p=.407. When controlling for patients’ characteristics in the model, we
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found that prior internet use (A1,77) = 15.88, p< .001, n2 = .171) contributed significantly
to the variations in procedural skills in computer/Internet use.

eHealth literacy efficacy.

Time had a significant main effect on eHealth literacy efficacy: A1,89) = 164.34, p<.001,
12 = .649. Bonferroni follow-up tests indicated that posttest eHealth literacy efficacy was
significantly higher than pre-test eHealth literacy efficacy (Myitference = 9.62, SD= .75, p<
.001). Time and group had a significant interaction effect on this outcome measure, A1, 89)
=4.67, p=.033; however, Bonferroni follow up tests showed that there was no significant
mean differences in eHealth literacy efficacy between the intervention group and the control
group: Myifference = 0.683, SD = .95, p=.477. Health status (H1,77) = 4.16, p=.045,

n2 = .051), and race (A1,77) = 3.99, p=.049, 12 = .049) were found to be significant
contributing factors in the variations of eHealth literacy efficacy among older adults, after
controlling for demographic and technology variables.

Knowledge about computer/Internet terms.

Time had a significant main effect on computer/Internet knowledge: A1,89) =50.31, p<
.001, n2 = .361, indicating significant differences in means between pre- and posttest, with

a large effect size. Bonferroni follow-up tests indicated that computer/Internet knowledge
was significantly higher at posttest than that at pretest: Myitference = 2.50, SD .35, p<.001.
No statistically significant time by group interaction was found. However, after controlling
for participants’ characteristics, age (A1,77) = 5.28, p=.024, )2 = .064), education level
(A1,77) = 8.01, p=.006, n2 = .094), health status (A(1,77) = 4.58, p = .036, 2 = .056), race
(R1,77) = 4.56, p=.036, 12 = .056), and prior internet use (A1,77) = 11.68, p< .001, 12
=.132) were found to contribute significantly to the variations in knowledge about computer
and internet.

Knowledge about the quality criteria for evaluating online health information websites.

The main effect of time was significant: A1,89) = 26.53, p< .001, 2 = .230, with a large
effect size. Bonferroni follow-up tests indicated that the posttest evaluation skills score was
significantly higher than the pretest evaluation skills score: Myitference = -81, SD=.16, p<
.001. No statistically significant interaction of time and group was found. Controlling for
demographic and technology knowledge variables, we found that race (H1,77) =5.18, p=
.026, 2 = .063) contributed significantly to the variations in evaluation skills.

Attitudes.

Univariate ANOVA showed that older adults’ attitudes toward training at posttest
approached a statistically significant difference between the multimedia and paper-based
conditions: A1, 89) = 3.75, p=.056, partial n2 = .040, with the OnTOP condition showing
more positive attitudes. Overall, participants in both groups had an overwhelmingly positive
attitude toward training.

These results are illustrated in Tables 4 and 5.
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Overall, procedural skills, eHealth literacy efficacy, computer/Internet knowledge, and
knowledge about quality criteria all improved significantly from pre- to posttest regardless
of group assignment; improvements in the intervention group from pre- to posttest did not
differ from those in the control group. Participants in both groups had an overwhelmingly
positive attitude toward training; their positive attitude toward the OnTOP tutorial was even
greater than that toward the paper-based tutorial.

Discussion

Older adults tend to have multiple chronic conditions and are major users of the healthcare
system. eHealth offers access to health information about those conditions, treatment
options, and management, empowering older adults to take an active role in their health
care (Rockman & Gewald, 2015). Previous studies have indicated that older adults tend

to have limited eHealth literacy and low perceived eHealth self-efficacy (Choi & DiNitto,
2013; Xie, 2012; Watkins & Xie, 2014). With effective educational strategies, older adults
with limited health literacy can learn how to use eHealth services as well as information
and communication technologies, which in turn may help to reduce their health disparities
and improve their access to healthcare information (Xie, 2012; Watkins & Xie, 2014).
Interventions supporting health self-management including the use of eHealth services, and
eHealth literacy interventions are critical for optimizing older adults’ overall health and
well-being (Arcury et al., 2020).

Existing health literacy interventions focus predominantly on simplifying medical
instructions and materials (Andrus & Roth, 2002; Berkman et al., 2011; Schaefer, 2008).
Although such an approach can foster proper use of health care resources, it can do so only
to a certain degree, given the complexity of medical knowledge. Education and training that
raise individuals’ actual health literacy level are essential to addressing the health illiteracy
crisis. Evidence exists that multimedia tutorials are more advantageous to older adults than
unimodal tutorials, because they reduce extraneous cognitive load (Mayer, 2005). Based on
the cognitive theory of multimedia learning, multimedia tutorials can provide a stronger
foundation for integrating knowledge and ensuring deeper learning, which can be important
for older learners who may be prone to cognitive overload in new learning situations (Czaja
et al., 2013; Mayer, 2005). Multimedia-based interventions have been found effective in
improving health outcomes in older adults and in enhancing knowledge and self-efficacy,
particularly in individuals with low health literacy (Czaja et al., 2013; Moussa et al., 2013;
Watkins & Xie, 2014).

In this study, we have focused on online information-seeking/eHealth skills. By focusing
on this relatively new dimension of health literacy skills, our intervention can contribute to
ongoing discussions about the evolving conceptualization of health literacy (e.g., helping to
begin an understanding of how online information-seeking/eHealth skills can be developed,
enhanced, and refined). Specifically, we have compared the efficacy of our multimedia
eHealth tutorial, OnTOP, with a conventional paper-based eHealth tutorial, on improving
eHealth literacy among community-dwelling older adults. Our findings show that, overall,
older adults’ computer/Internet knowledge, eHealth literacy efficacy, evaluation skills, and
procedural skills increased significantly from pre- to posttest in both the intervention and
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the paper-based tutorial, with effect sizes (n2) varying from .23 (#=.30) to .65 (#= 1.86).
According to Cohen’s #(1988), a small effect size is represented by values lower than .02,
a medium effect with values of .15, and a larger effect with values greater than .35. Thus,
our intervention, regardless of the tutorial format, had a large effect size on each of the four
eHealth literacy measures—procedural skills, eHealth literacy efficacy, computer/Internet
knowledge, and knowledge about quality criteria—from pre- to posttest. This finding is
important, given the short-term nature of the study (8 hours of training over 2 weeks). Our
findings are in line with studies suggesting that age-appropriate training for older adults
leads to significant benefits in eHealth literacy (Czaja et al., 2013; Xie, 2011a). In fact, older
adults are different from younger adults in terms of their learning needs and requirements
when using technology, due to their age-related physical and physiological characteristics
(Chen & Chan, 2014). In addition, older adults’ attitudes toward the multimedia tutorial
and the paper-based tutorial were very positive, and their attitudes toward the two tutorials
approached statistical significance with a more positive attitude towards the multimedia
tutorial (p = .056).

No statistically significant interaction of time and group was found on any of the outcome
measures. Several factors might have contributed to these findings. There might have been a
ceiling effect related to the paper-based tutorial, because both tutorials were effective. Also,
the level of education of the participants could have played a role in the non-significant
differences of the outcome measures between the tutorials, as more than 50% of our
participants were highly educated and high education level was found to be associated

with greater use of traditional printed information (Millar et al., 2020). In addition, in

both conditions, a trained facilitator who was present at all sessions, directed participants
during the sessions, and provided them with guidance as needed. Research shows that health
communication that engages individuals interactively and personally is an effective method
of patient education (Moussa et al., 2013). Thus, the facilitator might have reduced potential
disparities between the two learning conditions. Further, differences in the facilitators’
teaching styles, experiences, personalities, gender, a lack of consistency in the training
protocol, etc., might have affected the outcomes. Although in our experiment, we integrated
sufficient time for breaks during the sessions, the participants in the OnTOP tutorial group
might have experienced a computer-related fatigue compared to their counterparts in the
paper-based tutorial, thus minimizing the differences between the learning conditions.
Additionally, many of our participants had been using computers and the Internet daily, with
an average computer and Internet use of more than 10 years. Because greater exposure to
and prior experience of computers and the Internet are significant predictors of performance
(Czaja et al., 2013), our participants’ prior experience might have helped them at least
partially overcome the cognitive burden associated with paper-based tutorials.

Limitations and Future Research Directions

This study has some limitations. First, we used a convenience sample, with older adults
recruited from senior centers, public libraries, and senior-living facilities in a geographically
limited area, which may limit the generalizability of study findings. Second, although
participants were randomly assigned to either the intervention condition or the control
condition, the older adults who participated in the study shared a common interest and
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motivation, which might have created a sampling bias because the participants might not
be representative of the general older adult population. Third, there might have been some
confounding elements such as the ceiling effect related to the paper-based tutorial, as

well as the fact that the majority of the participants had a high level of education and

used the computer/Internet every day with an average computer and Internet use of more
than 10 years. Fourth, the validity and reliability of some of the outcome measures were
not available. In future research, it would be important to use a representative sample of
older adults, including those with limited computer and Internet experience, to evaluate
older adults’ health literacy skills with more sensitive comparisons that would minimize
potential ceiling effects. Future studies could consider allocating a shorter time limit to the
sessions (less than 2 hours) to reduce potential computer-related fatigue. In future research,
a psychometric evaluation of some of the outcome measures might be warranted to ensure
their validity, reliability and suitability to older adults.

Despite these limitations, the present study is the first to use a tutorial with overlay
instructions on real, live websites and show its effectiveness for eHealth literacy in older
adults. Our OnTop tutorial was efficacious in improving older adults’ eHealth literacy

from pre- to posttest. OnTOP tutorial was delivered using the conventional computer and
keyboard system. Future technology designs could include user-friendly technology such as
touch screens instead of keyboards, and transferability of OnTOP to iPad/tablet interface as
older adults are increasingly using these devices to find health information to aid in their
health care decision-making. In addition, the multimedia tutorial used MedlinePlus.gov as
the main source of health information for this study (to ensure the credibility and quality
of resources provided). Future research could include testing OnTOP on other websites
related to the health of older adults. Future research will also benefit from adapting OnTOP
for different older adult populations that might require culturally specific content and
procedures, which we are currently developing—for example, for Native American elders.
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. Both multimedia and paper-based eHealth tutorials were effective in

. Older adults displayed more positive attitude towards the multimedia eHealth

What the paper adds:

ameliorating older adults’ eHealth literacy;

tutorial than the paper-based eHealth tutorial.
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. Older adults can learn to use new digital technology to access, assess, and use

. Policy and community resources are needed to design and implement

Applications of study findings:

health information;

effective interventions to promote digital inclusion and equity in a rapidly
aging society.
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Table 1

Variables, instruments, and time of measurement

Page 15

Variable Instrument/What is measured Pre | Post
Computer/Internet Measured knowledge about computer and Internet terms; 20 items; scoring range 0-20; the higher X X
knowledge score, the higher the knowledge
Skills in evaluating A list of 8 health information websites, including 4 good websites and 4 bad ones, was provided for X X
the quality of online participants to evaluate the quality of the health information on each website; 8 items; scoring range
health information 0-8; the higher the score, the better the skills in evaluating the quality of health websites
websites
Procedural skills in A set of tasks performed independently by the participants to determine their procedural skills in X X
computer/Internet use | using computers and the internet; 12 items; scoring range 0-12; the higher the score, the higher the
procedural skills
eHealth literacy The eHealth literacy scale (Norman & Skinner, 2006a); measured self-perceived skills at and comfort X X
efficacy with using computers and the Internet for health information and decision making; excellent internal
consistency reliability (alpha = .89-.97) with good test-retest reliability (Norman, 2009); 8 items, each
on a 1-5 Likert scale; scoring range 8-40; the higher the score, the higher the eHealth literacy efficacy
Attitudes Satisfaction with the intervention (e.g., format, duration); 6 items each on a 1-5 Likert scale; scoring X
range 6-30; the higher the score, the more positive the attitude
Background Age, gender, education, health, race/ethnicity, income, prior experience with computers and the X
Internet, language; 14 items; developed in-house
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Table 2

Outline of eHealth skills covered in the four experimental sessions.

Session Skills

1 Basic computer/Internet terms and skills

2 Introduction to the MedlinePlus.gov website; use of the Health Topics section on MedlinePlus.gov
3 Use of the Drugs and Supplements and the Medical Encyclopedia sections on MedlinePlus.gov

4 How to evaluate the quality of health information websites
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Participant Characteristics

Table 3

Page 17

Characteristics Participants Overall ~ Paper Group ~ Multimedia Group 2 ort
Age in years, mean (SD) 73.09 (7.02) 74.20 (7.34) 71.96 (6.55) 1.60 A1
Gender, 77 (%) .08 .78
Female 64 (64.6) 33 (66.0) 31(63.3)
Male 35 (35.4) 17 (34.0) 18 (36.7)
Hispanic, 7 (%) .01 91
Yes 25 (26.0) 13 (26.5) 12 (25.5)
No 71 (74.0) 36 (73.5) 35 (74.5)
Race, n (%) 3.32 .51
American Indian/Alaska Native 2(2.1) 1(2.1) 1(2.1)
African American 22 (22.7) 11 (22.9) 11 (22.4)
Asian 4(4.1) 1(2.1) 3(6.1)
White Caucasian 54 (55.7) 30 (62.5) 24 (49.0)
Other 15 (15.5) 5 (10.4) 10 (20.4)
Education, 77 (%) 6.03 .54
Less than high school graduate 5(6.1) 4(8.0) 2(4.0)
High school graduate/ GED/Vocational training 37 (37.4) 15 (30.0) 22 (44.9)
Some college/Associate degree 27 (27.3) 14 (28.0) 13 (26.5)
Bachelor's degree 10 (10.1) 6 (12.0) 4(8.2)
Graduate degree (Master’s & doctoral) 19 (19.2) 11 (22.0) 8 (16.4)
Yearly household income, 7 (%) 8.40 49
Less than $20,000 42 (42.4) 19 (38.0) 23 (46.9)
$20,000 - $29,999 13(13.1) 5(10.0) 8(16.3)
$30,000 — $39,999 6 (6.1) 4(8.0) 2(4.1)
$40,000 — $49,999 2(2.0) 0(0.0) 2(4.1)
$50,000 — $59,999 3(3.0) 2 (4.0) 1(2.0)
$60,000 — $69,999 4(4.0) 2(4.0) 2(4.1)
$70,000 — $99,999 8(8.1) 6(12.0) 2(4.1)
$100,000 or more 3(3.0) 2 (4.0 1(2.0)
Do not know for certain 6(6.1) 2(4.0) 4(8.2)
Do not wish to answer 12 (12.1) 8(16.0) 4(8.2)
Health status, 77 (%) 2.28 .52
Fair 27 (27.3) 16 (32.0) 11 (22.4)
Good 50 (50.5) 23 (46.0) 27 (55.1)
Very good 21 (21.2) 10 (20.0) 11 (22.4)
Excellent 1(1.0) 1(2.0) 0(0.0)
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Characteristics Participants Overall ~ Paper Group ~ Multimedia Group 2 ort P
English as primary language, 7 (%) 2.29 .32
Yes 91 (91.9) 45 (90.0) 46 (93.9)
No 7(7.1) 5 (10.0) 2(4.1)
Internet use length, 77 (%) 411 .66
Never 19 (19.4) 9(18.0) 10 (20.8)
Less than 1 year 4(4.1) 1(2.0) 3(6.3)
More than 1 year, less than 3 years 14 (14.3) 7 (14.0) 7 (14.6)
More than 3 years, less than 5 years 8(8.2) 6 (12.0) 2(4.2)
More than 5 years, less than 10 years 12 (12.2) 6 (12.0) 6 (12.5)
More than 10 years 41 (41.8) 21 (42.0) 20 (41.7)
Internet use frequency, 77 (%) 3.58 .61
Never 16 (16.3) 7 (14.0) 9 (18.8)
Less than once a month 8(8.2) 5(10.0) 3(6.3)
More than once a month 9(9.2) 6 (12.0) 3(6.3)
Once a week 5(5.1) 1(2.0) 4(8.3)
Every 2-3 days 21 (21.4) 11 (22.0) 10 (20.8)
Everyday 39 (39.8) 20 (40.0) 19 (39.6)
Computer use length, 77 (%) 1.82 .87
Never 18 (18.4) 8 (16.0) 10 (20.8)
Less than 1 year 7(7.1) 4 (8.0) 3(6.3)
More than 1 year, less than 3 years 13 (13.3) 8(16.0) 5(10.4)
More than 3 years, less than 5 years 6 (6.1) 2 (4.0 4 (8.3)
More than 5 years, less than 10 years 9(9.2) 5 (10.0) 4 (8.3)
More than 10 years 45 (45.9) 23 (46.0) 22 (45.8)
Computer use frequency, 77 (%) .82 .98
Never 19 (19.4) 9 (18.0) 10 (20.8)
Less than once a month 8(8.2) 5(10.0) 3(6.3)
More than once a month 6 (6.1) 3(6.0) 3(6.3)
Once a week 8(8.2) 4(8.0) 4(8.3)
Every 2-3 days 14 (14.3) 8(16.0) 6 (12.5)
Everyday 43 (43.9) 21 (42.0) 22 (45.8)
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Table 4
Means of the Variables and Effect Sizes
Variables Mean (SD) 95% ClI Cohen’sd
Group Pretest Posttest LL UL -
Computer/ Internet knowledge ~ Multimedia 14.07 (3.86)  16.87 (3.02) .601 1.309 .959
Paper 14.04 (421) 16.26 (3.60)  .273 900 589
eHealth literacy efficacy Multimedia 25.28 (6.90)  33.28 (3.28) .958 1775 1371
Paper 22.98(7.77) 34.22(3.97)  .937 1.737  1.341
Evaluation skills Multimedia 5.02 (1.98) 5.78 (1.98) 213 .837 527
Paper 528(1.95)  6.15(1.65)  .240 861 553
Procedural skills Multimedia 7.98 (3.47) 8.76 (3.79) .004 .593 .296
Paper 8.00(3.24) 1046 (2.14)  .665 1.381  1.027
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Participants’ Attitudes toward the training

Table 5

Variable

Overall N (%)

Paper Group n (%)

Multimedia Group n (%)

Entire experience

Neither 2(2.2) 1(2.2) 1(2.2)

Satisfied 38(41.8) 23 (50.0) 15 (33.3)

Extremely Satisfied 51 (56.0) 22 (47.8) 29 (64.4)
Usefulness of the training

Completely Useless 1(1.1) 1(2.2) 0(0.0)

Somewhat Useful 5 (5.5) 4(8.7) 1(2.2)

Useful/ Very Useful 85 (93.4) 41 (89.1) 44 (97.7)
Quality of the tutorial

Fair 4(4.5) 3(6.8) 1(2.2)

Good 48 (53.9) 24 (54.5) 24 (53.3

Excellent 37 (41.6) 17 (38.6) 20 (44.4)

Instructors’ teaching:

Fair/Good 15 (16.5) 9 (19.5) 6 (13.3)

Excellent 76 (83.5) 37 (80.4) 39 (86.7)
Would recommend computer class to peers

Probably Not 1(1.1) 1(2.2) 0(0.0)

Not sure 1(11) 0 (0/0) 1(2.3)

Yes/Definitely Yes 88 (97.7) 45 (97.8) 43 (97.7)
Would re-attend the same class if they could start over

Definitely Not/ Probably Not 3(3.3) 3(6.5) 0(0.0)

Not Sure 5(5.5) 1(2.2) 4(8.9)

Yes/Definitely Yes 83 (91.2) 42 (91.4) 41 (91.1)
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