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Evaluating a theory-based intervention e
for improving eHealth literacy in older adults:

a single group, pretest-posttest design

Sun Ju Chang', Kyoung-eun Lee”’, Eunjin Yang® and Hyunju Ryu®

Abstract

Background The Internet is considered an important channel for providing health information to older adults. We
developed an intervention to improve eHealth literacy in older adults according to the information-motivation-
behavioral skills (IMB) theory and Intervention Mapping. This study aimed to analyze the effect of a developed
intervention on information, motivation, behavioral skills, and behaviors related to eHealth information in older adults.

Methods Forty-six older adults over the age of 65 were recruited from two senior welfare centers in a city in

South Korea. We divided the participants into four groups and conducted one intervention per group from March
to December 2019. One intervention consisted of 5 sessions and was performed once a week (2 h/1 time) for 5
weeks, culminating in a total lecture time of 10 h. One lecture instructor and two assistant instructors supported the
participants in the computer practices.

Results Participants'computer/web knowledge, perceived ease of use, perceived enjoyment, and attitude
toward eHealth information showed statistically significant increases. The eHealth literacy efficacy score, searching
performance score, and understanding score were also significantly increased. However, there was no significant
difference in perceived usefulness.

Conclusion The application of the current theory-based methodology can improve the quality of research in eHealth
literacy. Additionally, various interventions should be developed and continuously applied to improve eHealth literacy
among older adults.
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Introduction
Information and communication technologies (ICT),
represented by the Internet, have been deeply embedded
in our daily lives. Since the concept of ubiquitous com-
puting was first introduced in 1991, many infrastructures
related to the systems have been equipped to enable peo-
ple to readily access the Internet [1]. Consequently, more
than half of the world’s population were using the Inter-
net by 2019, which has more than doubled since the past
decade [2]. The Internet usage rate of older adults, who
were considered underprivileged in the digital world,
has been steadily increasing over time. Approximately
75% of those aged 65 years or older in the United States
and 89.1% of people in their 60s in South Korea, use the
Internet [3, 4]. On the Internet, older adults get news
and information, communicate with others, enjoy leisure
activities, and shop for groceries [4]. In particular, the
Internet has been regarded as an attractive and impor-
tant source of health information for older adults, who
are the largest consumers of healthcare services [5].
Previous studies have reported that a considerable
number of older adults use the Internet to access health-
related information [6-8], and that they focus on the
positive functions of health information on the Internet
[9]. However, other studies have found that the major-
ity of older adults are still reluctant to use the Internet
to search for health information [10, 11]. eHealth infor-
mation access by older adults is speculated to be linked
with challenges such as technical difficulties, lack of
learning opportunities, lower eHealth literacy, and con-
cerns about the quality of eHealth information [12-14].
Some researchers have developed intervention programs
to improve eHealth literacy by reflecting older adults’
characteristics and needs, and have reported significant
changes in knowledge and skills regarding eHealth infor-
mation [15-17]. However, the findings from a systematic
review that analyzed studies targeting eHealth literacy
in older adults showed that less than half of the inter-
vention programs were developed based on theory or
theoretical frameworks, which is essential for achieving
better results as it provides comprehensive explanations
about complex nursing phenomena [18, 19]. Even studies
using theories or theoretical frameworks did not describe
the transparent program development processes, such
as how the theory’s concept has been translated and
incorporated into the programs [18]. As such, studies
that are not based on theories or based on inadequate
theories could not comprehensively explain eHealth lit-
eracy in older adults [18]. Another systematic review
suggested the application of theory to improve the qual-
ity of research on eHealth literacy interventions [20]. In
addition, factors such as credibility and computer skills,
which are known as imperative components related to
using eHealth information in older populations, should
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be comprehensively reflected in intervention programs
[18, 20].

Therefore, we developed and preliminarily tested an
information-motivation-behavioral skills (IMB) model-
based intervention to improve eHealth literacy in older
adults [21], and finalized the intervention program. The
IMB model is a behavior-oriented theory that is widely
used in the development of health promotion programs
to change health behavior [22]. The IMB model consists
of four domains: information, motivation, behavioral
skills, and behavior, positing that information, motiva-
tion, and behavioral skills directly and indirectly influ-
ence health behavior [23]. This study aims to examine
the program’s effects on information, motivation, behav-
ioral skills, and behaviors, related to eHealth information
among older adults. The specific hypotheses, based on
the IMB model, are as follows:

1. Information domain: Intervention will increase

computer/web knowledge in older adults.

2. Motivation domain: Intervention will change
the perceived usefulness, perceived ease of use,
perceived enjoyment, and attitude toward Internet
health information in older adults.

3. Behavioral skills domain: Intervention will increase
eHealth literacy in older adults.

4. Behavior domain: Intervention will improve search
performance, the level of understanding of eHealth
information, and health behavior decision-making in
older adults.

Methods

Study Design

This quasi-experimental study uses a one-group, pretest-
posttest design to evaluate the intervention’s effects on
information, motivation, behavioral skills, and behaviors
related to eHealth information among older adults.

Participants

Convenience sampling was used to recruit older adults
aged above 65 years from two senior welfare centers in
South Korea. Among the subjects who could communi-
cate, understand the study’s purpose, and respond with
deliberate voluntary participation, we selected those
who met the following criteria: (1) age>65 years and,
(2) no cognitive impairments to hinder participation in
the study (i.e., Korean Mini-Mental Status Examination
score>24). The researchers provided sufficient infor-
mation about the study’s purpose and method to the
selected participants through face-to-face interviews; all
participants provided written informed consent.

The G * power 3.1 program was used to calculate the
number of participants required for the study. Based on
a previous study [24], the effect size was set to 0.5. Also,
we assigned a significance level of 0.05 and a power of
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Table 1 Contents of the intervention for improving eHealth

literacy for older adults

Intervention Contents Characteristics of Teaching
Websites Chanel/Effect
Session 1. Basic computer PPT lecture/
knowledge Attention
Basic computer and web- Video
related knowledge demonstration/
Using the computer mouse Selective
Basic internet terms Perception and
Session 2. Use and understand- ~ The NHIP attention
ing of the National Health https://health. Computer
Information Portal (NHIP) kdca.gokr/ practice/
Accessing the NHIP Website created by Learning
Searching for health informa-  the Korea Disease ~ reinforcement
tion in the NHIP Control and Pre- Discussion,
Using the scroll bar for search-  vention Agency. Quiz/

ing information

Playing a video in the NHIP
Session 3. Utilization of the
National Health Information
Portal (NHIP)

Downloading data from the
data room of the NHIP

Searching for disease symp-
toms on the NHIP

Searching for drug/food infor-
mation on the NHIP

Navigating other public
institutions websites through
the NHIP
Session 4. Use of Korean search
engine "Naver”

Accessing Naver

Entering health information
search words

Exploring the Knowledge
encyclopedia on Naver

Searching for reliable health
information on Naver

Session 5. Evaluating the
reliability of health information
websites

Finding the sponsor of health
information websites

Checking the purpose of the
website

Checking the information of
authors

Checking the latest updated
date of information

Finding the privacy policy of
the websites

Evaluating reliability of the
website

Providing reliable
and high-quality
health information.
Providing
integrated and
linked information
related to medical
institutions, medi-
cines, and health
insurance.

Naver
https://www.naver.
com

Korea's most
representative and
largest internet
search engine.
Providing com-
munity services
such as blogs,
cafes, posts, and
Knowledge ency-
clopedia, including
portal services.
Health-In
https://www.nhis.
orkr

Website operated
by the Korean Na-
tional Health Insur-
ance Corporation.
Providing reliable
information for
health screen-
ings and health
insurance.

Information re-
production and
reinforcement
Handout/
Information
Reinforcement

0.95 to calculate the sample size using a single group
means comparison; the result was 45. We tried to recruit
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60 participants considering that the dropout rate is 20%
[25], but only 50 participants were recruited. We divided
the 50 participants into four groups. Considering that
this program was organized to combine computer prac-
tice and lectures, we determined that fewer than 15
member interventions were appropriate [26]. For each
group, one intervention consisting of 5 sessions was per-
formed. The number of participants in each group was as
follows: G1(Group 1) intervention: 13; G2 intervention:
11; G3 intervention: 14; G4 intervention: 12. Four out of
50 participants failed to complete the program or failed
to respond to the questionnaire; thus, 46 participants
were finally selected. Post-hoc power analysis was con-
ducted using G*power 3.1 again, and the following speci-
fications: effect size=0.8, significance level=0.05, total
sample size=46. As a result, the power was over 0.955,
indicating that the sample size (i.e., 46) was sufficient for
the present analysis.

Intervention program

This intervention was developed based on the IMB
model [23] and Intervention Mapping guidelines [27].
The detailed development process and the pilot study’s
results were also found in a previous study [21].

This intervention was conducted over a total of 10 h,
once a week (2 h each), for five weeks. The instructors
were researchers participating in the development of this
intervention, where one main instructor was dedicated to
teaching, and two assistant instructors assisted the par-
ticipants’ computer training. The ratio of participants to
instructors was 1:3-5 throughout the study.

This intervention was divided into five sessions. Each
session’s main contents and the websites’ characteristics
are listed in Table 1. Each session consisted of an intro-
duction (20 min), a main session (65 min), and a sum-
mary (15 min). In the introduction, the instructor briefly
outlined the intervention process, introduced research
team members, and presented the learning goals. The
main session was conducted through lectures and com-
puter exercises. In summary, the instructors and partici-
pants checked the goals achieved and facilitated the quiz.
With the help of assistant instructors, the participants
were able to participate in the intervention actively and
dynamically. Furthermore, we scripted the intervention
protocol in detail for its widespread use.

This intervention was conducted four times for four
groups of 46 participants in two senior welfare centers
with computer labs for practical computer training. In
addition, the effectiveness of the intervention was evalu-
ated thrice: before the intervention (baseline), immedi-
ately after the intervention (post 1), and two months after
the intervention (post 2).
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Measurements

Demographic and internet-related characteristics
Participants were asked about their demographic char-
acteristics, including age, sex, educational level, marital
status, economic status, and comorbidities, in addition
to their eHealth information search experience, types of
health information searched on the Internet, the dura-
tion and frequency of Internet use, and types of Internet
search tools.

Program satisfaction

Satisfaction with the program was measured using five
questions used in a study by Xie [28]. This scale consists
of questions about evaluating the level of lectures, the
usefulness and satisfaction of the program, the intention
to re-engage in the program, and whether or not to rec-
ommend to others. Each item is configured to respond
from 1 (very bad) to 5 (very good), and the total score is
within the range of 5-25. The alpha coefficient for this
scale was 0.759.

Information: computer/web knowledge

For computer and web knowledge, a scale developed by
Xie was used [28]. This scale consists of 19 questions,
including asking for web-related terms and writing down
the names of the computer and website images (e.g.,
mouse, keyboard, link, scroll bar) after viewing these
images. The alpha coefficient for this scale was 0.814.

Motivation: perceived usefulness, perceived ease of use, and
perceived enjoyment of internet information technology

In 2013, the technology Acceptance Model 3 (TAM
3) was revised to a Korean version [29, 30]. Among the
modified TAM 3 scales, we selected four, four, and three
items about perceived usefulness, perceived ease of use,
and perceived enjoyment of eHealth information, respec-
tively. Each item is scored on a 7-point Likert scale, and
the total score is calculated by summing the individual
items’ scores in each area. The higher the score in each
area, the higher the perceived usefulness, perceived ease
of use, and perceived enjoyment. While the previous
study’s alpha coefficient of each area was higher than 0.7
[29], in this study, 0.927 was adopted for perceived use-
fulness, 0.822 for perceived ease of use, and 0.928 for per-
ceived enjoyment.

Motivation: attitudes toward eHealth information

Attitudes toward eHealth information were measured
using a scale developed by Jung, Kang, Suk, & Kim [31].
This scale consists of five items rated on a 5-point Lik-
ert scale, examining an individual’s thoughts on eHealth
information in terms of reliability, usefulness, specificity,
accuracy, and updatedness. Responses were recorded in
the range of 1 (I do not agree very much) to 5 (I agree
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very much). The higher the total sum of the scores of
each item, the more positive the attitude toward eHealth
information. While the Cronbach’s alpha was 0.80 in Jung
Kang, Suk, & Kim’s study [31], it was 0.819 in this study.

Behavioral skills: eHealth literacy efficacy

eHealth literacy efficacy is an individual’s perception and
confidence in their ability to search for and understand
eHealth information [21, 32]. The eHealth Literacy Scale
(eHEALS) was developed by Norman and Skinner based
on self-efficacy theory [33]. It was translated into Korean
through a cultural revising process called K-eHEALS
[34]. In this study, the K-eHEALS was used to assess the
eHealth literacy efficacy. The K-eHEALS consists of 10
items scored on a 5-point Likert scale. The response of
each item ranged from 1 (I do not agree very much) to 5
(I agree very much). In addition, only eight items (3 to 10)
were calculated for the total score. The total score was
calculated from 8 to 40, where the higher the total score,
the higher the eHealth literacy. While Cronbach’s alpha
in the previous study was 0.88 [33], it was 0.903 in this
study.

Behaviors: searching for eHealth information

The eHealth information-seeking behavior was assessed
in terms of accuracy and time (the lesser the time taken,
the higher the efficiency), which is a modification of
Sharit et al’s measurement method for searching task
performance [35]. We presented one topic to the partici-
pants (baseline for vaccinations for older adults, post 1
for stroke, post 2 for angina), and then recorded the time
taken by participants to access the Internet and enter the
National Health Information Portal (https://health.cdc.
go.kr/) to find the relevant topic. A research assistant
tracked the time from the click of the Internet button to
accessing the relevant web page using a stopwatch; two
points were provided if the searched web page was cor-
rect, and 0 if it was incorrect. The better the search, the
higher the search score [35].

Behaviors: understanding eHealth information

To analyze the degree of understanding information,
participants’ understanding of the search topic was
assessed. Each topic was composed of 10 questions; the
correct answer was scored 1, and the incorrect answer
was scored 0. Thus, the higher the score, the higher the
understanding of the topic. The questions were validated
by two nursing professors.

Behaviors: health behavior and decision-making changes

The scale developed by Xie [24] was based on questions
from the Kaiser Family Foundation survey [36] using the
Pew Internet study [37]. This scale consists of 12 items. In
this study, the Internet site was chosen to suit the Korean
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Table 2 Demographic characteristics of the participants (N=46)
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Table 3 Internet use-related characteristics of the participants

Variable n (%) Mean (SD) (N=46)

Gender Variable n (%) Mean
Male 24(522) (SD)
Female 22 (47.8) Types of health information searched on the

Age 7552(5.50)  Intermet

eHealth searching experience Disease 24(52.2)
Yes 28 (609) Method of treatment 17 (37.0)
No 18 (39.1) Drugs 13(283)

Marital status Diagnosis Method 10 (21.7)
Married 33(717) Health behaviors 12 (26.1)
Single 13(283) None 9(19.6)

Comorbidity Others 4(8.7)
Yes 37 (804) Internet usage period
No 9(196) Less than 1 year 10 (21.7)

Educational level 1yearto 5 years 11(23.9)
Elementary school 3(6.5) More than 5 years 17 (37.0)
Middle school 7(15.2) Never tried 8(17.4)
High school 12 26.1) Internet usage time during the day
>Diploma 6(13.0) Lessthan 1 h 17 (37.0)
>Bachelor’s 18 (39.2) Tto3h 16 (34.8)

Economic status Rarely 13(282)
Very difficult for daily living 3(6.5) Types of Internet Search Tools
Somewhat difficult for daily living 13(283) Computer 32(696)
No difficult for daily living 30 (65.2) Mobile Phone (Smart Phone) 25(54.3)

Tablet PC 4(8.7)
context, and it consisted of nine items. The revised items  Frequently searched web-page types

were applied to the participants through content validity Social Network Service (SNS) 14(304)

by two nursing professors. The Cronbach’s alpha for this Blog 11239

scale was. 803. Café 4(87)

News 9(19.6)
Data collection Sites of specific institutions (hospitals, etc.) 11(23.9)
The intervention and data collection for this study was Program satisfaction (222 '32;)

conducted from March to December 2019. Firstly, to
recruit the participants, we contacted senior welfare
centers equipped with a computer room, explained the
study’s purpose, and requested their cooperation. Subse-
quently, data collection and intervention were conducted
in two locations. The self-report questionnaire consisted
of 69 questions, and performance evaluation (Inter-
net searching) was conducted by accessing the Internet
to find a specific topic. The time required to complete
the questionnaire and evaluate performance (Internet
search) was approximately 40 min.

Ethical considerations

This study was conducted after obtaining approval from
the institutional review board (IRB) of the university to
which the researchers were affiliated (IRB No. 1901/002—
011). Before the study commenced, we explained the
study’s purpose and procedures to the participants and
provided sufficient information on the protection of
human rights and the guarantee of data anonymity. All
participants who completed the questionnaire were given
a gift card.

Multiple answers were available for the types of Health Information searched
on the Internet, the types of Internet Search Tools and frequently searched
web-page types

Data analysis

The collected data were statistically analyzed using SPSS
version 23.0. (IBM, New York, United States). Firstly,
demographic, and Internet-related characteristics of the
participants were examined by computing descriptive
statistics. Secondly, the effectiveness of the intervention
at three points (baseline, post 1, and post 2) was ana-
lyzed using a generalized estimating equation (GEE).
In addition, a useful statistical technique was required
to minimize the effect of missing values in repeated
measurements. GEE has been suggested as an effective
method for analyzing longitudinal data of the same sub-
ject measured at different time points [38].

Results

Demographic and internet-related characteristics

Tables 2 and 3 present the participants’ demographic
and Internet-related characteristics. The 46 participants



Chang et al. BMC Geriatrics (2022) 22:918 Page 6 of 9
Table 4 Effects of the intervention for improving eHealth literacy for the elderly (N=46)
Constructs of IMB model and Variables Baseline Post 1 Post 2 X P Cohen’sd
estimated Mean+SE estimated Mean+SE estimated Mean + SE
Information
Computer/web knowledge 8.47+38.23 14.06+38.38 12.94+3840 60.04 <0.001 057
Motivation
Perceived usefulness 22.81+37.07 24.61+37.19 23.95+3691 591  0.052
Perceived ease of use 20.12+£31.64 22.88+31.63 2249+31.55 1786 <0.001 0.88
Perceived enjoyment 15.66+22.31 18.16+2234 17.41+£22.27 23.06 <0001 087
Attitudes toward eHealth Information 17.05+20.71 19.24+20.79 18.83+£20.65 1847 <0.001 052
Behavior skills
eHealth literacy 27.52+36.48 32.67+36.28 31.38+36.38 7276 <0.001 045
Behaviors
Searching for eHealth Information 1.56+49.55 23.06+49.02 9.65+49.29 162.57 <0.001 031
Understanding eHealth Information 22541452 6.48+14.66 587+14.68 60.96 <0.001 040
Health behavior and decision-making 11.49+£19.70 11.86+£19.63 1.53 0217

changes

SE: standard error

included 24 men (52.2%) and 22 women (47.8%). Their
mean age was 75.52 years (SD=5.50). Approximately 61%
of the participants had experience of using the Internet,
and approximately 80% had comorbidities. Regarding
their educational level, 18 older adults with a bachelor’s
degree had the highest frequency (39.2%). In addition, 30
(65.2%) participants answered that they had no economic
difficulties.

A total of 24 participants searched the Internet for
health information related to diseases (52.2%), and 17
(37.0%) searched for information related to treatment for
diseases. Regarding the period of Internet use, 17 (37.0%)
participants were Internet users for over five years, while
10 (21.7%) were Internet users for less than one year, indi-
cating that intermediate users and beginners for Internet
use coexisted. A total of 17 (37.0%) participants answered
that they used the internet for less than an hour during
the day. Thirty-two (69.6%) used a computer the most as
an internet search tool. Regarding the types of webpages
that were mainly viewed, 14 (30.4%) used SNS, and 11
(23.9%) searched for a specific homepage or blog, such as
a hospital homepage. This eHealth information program’s
average satisfaction level was 22.28 (SD=2.38) (range:
5-25).

Effects of a theory-based intervention for improving
ehealth literacy in older adults
For the distribution of all variables, the identity link func-
tion of linear distribution was used, and GEE was per-
formed by designating an autoregressive (AR) (1) model
as the correlation matrix between repeated measured
variables. Table 4 presents the results verified by GEE.
Regarding the information domain, computer/web
knowledge was higher than that before the intervention
(baseline: 8.47, post 1: 14.06, post 2: 12.94). A statisti-
cally significant difference was found in the score change

over time (x> = 60.04, P<.001). Regarding the motiva-
tion domain, perceived usefulness showed a tendency to
slightly increase with a difference (baseline: 22.81, post
1: 24.61, post 2: 23.95), but there was no significant dif-
ference (x> = 5.91, P=.052). The perceived ease of use
was higher than pre-intervention and post-intervention
(baseline: 20.12, post 1: 22.88), and slightly lower at post 2
(22.49); the result was statistically significant (x*> = 17.86,
P<.001). Perceived enjoyment increased at post 1 (18.16)
compared to baseline (15.66) and remained high at post 2
(17.41). This was confirmed to be statistically significant
(x* = 23.06, P<.001). Finally, the attitude toward eHealth
information increased from 17.05 at baseline to 19.24 at
post 1, and 18.83 at post 2, which was higher than that
for pre-intervention; a significant change was noted (x> =
18.47, P<.001). Regarding the behavioral skills domain,
the eHealth literacy efficacy score was higher at post
1 (32.67) than at baseline (27.52). At post 2, the score
remained high at 31.38, and there was a statistically sig-
nificant difference (x> = 72.76, P<.001).

Finally, the results of the variables related to the behav-
ioral domain were as follows: both the searching perfor-
mance score (x> = 162.57, P<.001) and understanding
score (x> = 60.96, P<.001) were found to have signifi-
cant differences between pre-and post-intervention. The
searching performance scores increased significantly
from 1.56 (baseline) to 23.06 (post 1) and maintained a
significantly elevated score (9.65) at post 2. The under-
standing scores were as follows: baseline, 2.25; post
1, 6.48; and post 2, 5.87. The variables of health behav-
ior and decision-making changes were measured twice,
including post 1 and post 2, to assess the intervention’s
effect on the participants’ health behavior change. The
scores of health behavior and decision-making changes
were confirmed to be 11.49 at post 1 and 11.86 at post
2 (range: 9-18). In addition, we confirmed the effect size
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of this program by comparing the correlation coefficient
values before and after the intervention for each outcome
variable. In the motivation domain, perceived ease of
use (Cohen’s d: 0.88) and perceived enjoyment (Cohen’s
d: 0.87) showed a large effect size of 0.8 or higher. Com-
puter/web knowledge (Cohen’s d: 0.57) and attitude
toward eHealth information Cohen’s d: 0.52) presented a
medium effect size of 20.5, and a small effect size for the
remaining outcome variables.

Discussion

This study was conducted to explore an intervention pro-
gram’s effects on improving eHealth literacy among older
adults. This intervention was developed based on the
IMB model, and its effectiveness was examined across all
four areas of the IMB model. As a result, this intervention
had a positive impact on changes in information, motiva-
tion, behavioral skills, and behaviors, related to eHealth
information among older adults. The study’s main find-
ings are as detailed below.

Firstly, the computer/web knowledge scores signifi-
cantly increased in the information domain. The results
of Xie’s two eHealth information-related intervention
studies for older adults also showed an increase in gen-
eral computer/web knowledge [24, 28]. The computer
Internet-related knowledge part of this intervention was
composed evenly from a relatively low level of knowledge
to a high level of knowledge. Therefore, both beginners
and intermediate participants reaffirmed the computer-
related definitions and concepts vaguely known by them,
which could lead to an increase in knowledge scores.

Secondly, in the motivation domain, perceived ease
of use and perceived enjoyment significantly increased.
Thus, it was easy and enjoyable for participants to
search for health information on the Internet [39, 40].
The attitude toward eHealth information was signifi-
cantly increased, implying that the participants regarded
eHealth information as reliable, helpful, and accurate.
However, perceived usefulness was found to be statis-
tically insignificant, possibly because the participants
had already recognized the usefulness of searching for
health information on the Internet. The mean value of
the perceived usefulness score was relatively high at
baseline, suggesting that older adults were aware of the
importance and necessity of using the Internet for health
information, which eventually led to a desire for relevant
education [41]. Currently, older adults generally do not
have access to digital technology, and support systems
are limited [42]. Therefore, to improve eHealth literacy,
a media environment should be created that older adults
can easily access [43] and continuously maintain their
learning through the development and provision of pro-
grams at the government level [44, 45]. The participants
were overwhelmingly positive about the intervention.
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Furthermore, they expressed their gratitude for the les-
sons they received on topics of interest.

Thirdly, eHealth literacy, which is a component of the
behavioral skill domain, was statistically significant.
According to the IMB model, information and motiva-
tion influence the behavioral skills. In other words, par-
ticipants’ Internet-related knowledge becomes enriched
[24, 28]. They find it easy and desirable to search for
health information on the Internet [39, 40] and exhibit
a positive attitude toward eHealth information [21],
which improves their confidence in eHealth information
searching methods and evaluations. In previous studies,
the efficacy of older adults increased through interven-
tions related to eHealth information [28]. Moreover, their
digital efficacy increased in a study aimed at reducing
the Internet gap [46]. In addition, discussion - a teach-
ing channel of this intervention - could increase efficacy.
The participants were able to promote efficacy by becom-
ing peer trainers and providing positive feedback to each
other through group activities such as discussions [46,
47].

Finally, in the behavior domain, the time required to
search for health information on the Internet signifi-
cantly shortened through the acquisition of Internet-
related knowledge and repetitive training to access
specific sites. However, the mean values of health behav-
ior and decision-making changes were measured only
twice in the post 1 and post 2 evaluations, and were rela-
tively not high. Two months might not be enough for a
doctor’s visit or change certain health behaviors. Accord-
ing to a previous study, eHealth information and medical
decision-making are significantly correlated [47].

Strengths and limitations

This intervention was found to introduce positive
changes in most outcome variables, possibly because of
systematic and specific intervention contents by applying
the IMB model [23] and the intervention mapping guide-
lines [27]. We used various teaching strategies and media
and strengthened the learning effect by appropriately
allocating lectures, practice, quizzes, and discussions
in the intervention. In addition, to avoid relying on the
instructor’s experience and teaching method, we applied
a detailed and specific intervention protocol script. Thus,
it was possible to maintain consistency in education
among the four interventions.

However, this study has several limitations. Firstly, the
participants’ level of education was generally high, which
may have influenced their success in this study. The sec-
ond limitation was the participants’ experience of using
the Internet: of the total, 82.6% had already used the
Internet, and 17 (37%) had used the Internet for more
than five years. Therefore, participants with basic knowl-
edge and experience related to the Internet could easily
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adapt to this intervention. In addition, we must consider
the responsiveness to the research. During the five-week
intervention, the researchers and participants formed a
good relationship. This could improve the atmosphere
of the class and positively affect learning. Paradoxically,
such a relationship could influence the participants
to modify their behavior according to the researcher’s
expectations, which may threaten the validity of this
study. Finally, the possibility that other internal factors
may influence the results should be considered because
this intervention was conducted without a control group.

Conclusion

We found that the scores of 7 out of 9 variables derived
from the IMB model increased statistically signifi-
cantly through this intervention. Our findings suggest
that the application of theories and methodologies can
improve the quality of research in eHealth information
literacy interventions. In addition, a variety of custom-
ized eHealth information education interventions should
be developed, focusing on factors affecting the level of
eHealth information acquisition in older adults (access
to Internet media, Internet experience, education level,
occupation, etc.) [48]. Specific measures should also be
considered to increase the accessibility of interventions
for older adults. Finally, we confirmed the effectiveness
and feasibility of eHealth literacy intervention for older
adults through this study. Therefore, we suggest a more
highly controlled experimental design for future studies.
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