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Objectives: The aim of this study is to identify eHealth literacy level and to analyze the factors influencing eHealth literacy
among middle school students in Korea. Methods: This descriptive cross-sectional study involved the administration of a
self-report questionnaire. The participants were 799 middle school students. Descriptive statistics were analyzed via an inde-
pendent f-test, Mann-Whitney U-test, and one-way ANOVA. Pearson correlation coefficients were used to test the correla-
tions among variables. Multiple linear regression analysis was conducted to identify the factors influencing eHealth literacy.
Results: eHealth literacy was substantially lower in students in their first year than in students in their third year of middle
school. Participants with asthma, herniated disc, and atopic dermatitis had significantly lower eHealth literacy than those
without the diseases. The major finding was that eHealth literacy of middle school students was influenced by their grade and
number of diseases diagnosed. eHealth literacy was higher among students in their second and third years of middle school
and among those who had fewer diagnosed diseases. Conclusions: eHealth literacy among adolescents is important for better
health outcomes; however, middle school students with diseases had lower eHealth literacy than healthy students. Therefore,
efforts to enhance eHealth literacy should focus on adolescents with diseases; moreover, health education in schools and
healthcare settings for adolescents should include critical analytical skill development for better eHealth literacy.
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As a result of the broad access to the Internet and mobile de-
vices, most of the population uses the Internet to search for
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tial skillset for improving health outcomes [2,3]. The eHealth
Literacy Scale (eHEALS) that assesses eHealth literacy was
developed based on the Lily model, which comprises six core
types of literacy: traditional literacy, health literacy, informa-
tion literacy, scientific literacy, media literacy, and computer
literacy [4]. eHEALS has been used in multiple populations
to measure the eHealth literacy of both younger and older
adults [5-7], chronic patients [8], undergraduate students [9],
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and parents of children with certain diseases [10,11]. How-
ever, direct eHealth literacy level measurements among the
younger population have been limited.

Adolescents are heavy Internet users; i.e., 98% of adoles-
cents reportedly use the Internet every day [12]. Developing
eHealth literacy skills among adolescents is important be-
cause they consider the Internet their primary and best re-
source with which to find health information [13]. Previous
studies have reported a significant relationship between In-
ternet use and higher eHealth literacy levels among parents
and adult patients [5,11]. In this light, the Internet promises
to be an optimal medium for the dissemination of health
information and the promotion of health among adolescents
[14]. Therefore, eHealth literacy is warranted for using the
Internet and it should therefore be measured for the adoles-
cent population. However, few studies have focused on both
the eHealth literacy of adolescents and the association be-
tween the health condition and eHealth literacy among this
population.

There are many factors associated with eHealth literacy, in-
cluding age, grade, chronic illness, perceived health, and fre-
quency of hospital visits. For example, as basic literacy levels
increase with age and grade among adolescents, so does the
eHealth literacy capability to obtain health information from
the Internet [4]. However, another study found that eHealth
literacy was higher among younger and more-educated
adults, which means that age is not associated with eHealth
literacy, unlike education level [6]. Regarding health-related
factors, people who were chronically ill had significantly
lower eHealth literacy than people with no reported chronic
illness [6]. Moreover, many chronic patients have insuffi-
cient capacity to search the Internet for information related
to their disease [15]. Interestingly, perceived health was
not a significant factor that affected eHealth literacy in that
there was no significant difference between the high and
low eHealth literacy groups in terms of perceived health [6].
There was an indirect effect path between eHealth literacy
and the frequency of hospital visits that went via health-in-
formation-seeking behavior [16]. However, these studies tar-
geted adult populations and there has been limited research
on the factors affecting eHealth literacy among adolescents.

Considering that health literacy is one of the six core types
of eHealth literacy, several studies have reported an associa-
tion between health literacy and health outcomes. For exam-
ple, the frequency of visits to the emergency department and
hospitalization have a statistically significant relationship
with the health literacy of the parents of children with spe-
cial healthcare needs [17]. Meanwhile, low parental health
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literacy was independently associated with the perception of
a child’s health as poor and low health-related quality of life
but was not associated with urgent care use [18]. Additional-
ly, no significant differences in the health literacy of parents
of asthma patients were found with regard to visits to the
emergency department or number of hospital admissions
[19]. Regarding glycemic control among parents of children
with diabetes mellitus, a statistically significant relationship
was observed between parent health literacy and glycemic
control [20,21], whereas another study reported that there
is no significant relationship between them [22]. Despite
that parental health literacy has associations with health
outcomes, there has been little research on health literacy
among adolescents. Based on previous studies’ findings,
there are several gaps in the literature, suggesting that fur-
ther research into ‘direct assessment of child and adolescent
health literacy’ and ‘assessment of the relationship between
health literacy and healthcare utilization’ is warranted [23].
This also corresponds with eHealth literacy; however, there
is limited information regarding the assessment of a direct
association between eHealth literacy and health-related vari-
ables.

The gap in the assessment and knowledge about the influ-
ence of factors associated with eHealth literacy among ado-
lescents is particularly concerning and an important con-
sideration for future research. Therefore, this study aimed
at (1) identifying eHealth literacy levels, (2) examining the
relationships between eHealth literacy and other factors, in-
cluding general characteristics and diagnosed diseases, and
(3) examining the effect of the factors on eHealth literacy
among South Korean middle school students.

Il. Methods

1. Design
This study is based on a descriptive cross-sectional design
with a self-report questionnaire.

2. Subjects

A total of 799 participants were recruited using a conve-
nience sampling method between January and March 2017
from two middle schools in Korea. These two schools were
located in the Seoul metropolitan area. Participants were in-
cluded if they (1) were currently attending middle school, (2)
had obtained permission from their parents or legal guard-
ian, and (3) understood the purpose of this study and agreed
to participate in it. Fifteen participants were excluded due to
missing data; thus, 784 participants were analyzed. Using the
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G*Power software program for a post-hoc analysis of mul-
tiple linear regression, the sample size of this study reached a
power (1-B) of 95% (effect size = 0.03, o = 0.05, 9 predictors)
[24].

3. Instruments

The questionnaire contained information on general char-
acteristics (sex, grade), the frequency of hospital admis-
sion, disease diagnosis, and score on the Korean version of
eHealth Literacy Scale (K-eHEALS).

1) eHEALS and K-eHEALS

eHealth literacy is defined as the ability to read, use comput-
ers, search for information, understand health information,
and put it into context [2]. A eHEALS was developed to ac-
cess perceived skills at using the Internet for health-related
information among a youth population aged 13-21 years [4].
Here, eHealth literacy was assessed using eHEALS. The scale
comprises eight items rated on a 5-point Likert scale ranging
from 1 (strongly disagree) to 5 (strongly agree). eHEALS has
10 items but items #1 and #2 are supplementary and are not
included when calculating item mean scores.

K-eHEALS was developed and its reliability and validity
were evaluated by healthy young adults from Korea as par-
ticipants [25]. Cronbach’s alpha of 0.88 was reported for K-
eHEALS [25], and here the Cronbach’s alpha score was 0.96.

4. Ethical Considerations

The Institutional Review Board of Kyungpook National
University approved this study (IRB No. 1041078-201611-
HRSB-212-01). Participants were given a detailed expla-
nation of the study, including the purpose, process, and
guarantees for anonymity. All participants provided written
informed consent.

5. Data Collection

For data collection, the researcher explained the purpose,
the importance, and the study process to the principal and
the school health nurse of each middle school to obtain their
cooperation. After obtaining permission from each middle
school, a poster of this study was put up in the schools. If a
student wanted to participate in the study, he or she had to
visit the health room and receive the survey package.

For anonymity, one trained research assistant who was not
related to the middle schools explained the purpose, impor-
tance, and process of the study to each participant and also
provided and received the survey package. The survey pack-
age included written information on the study, a question-
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naire, written consent forms for parents and participants,
and a return envelope.

The participants took the questionnaire home and put
the completed questionnaire and consent into the return
envelope. Participants were requested to fill out the eHealth
Literacy Scale, and other information regarding health status
(e.g., frequency of hospital admission, disease diagnosis) was
requested from their parents for accuracy. Subsequently, the
questionnaire was returned to the research assistant on an-
other day. The questionnaire took approximately 15 minutes
to complete. Participants received a small gift (a stationery
set) as a token of appreciation for their participation.

Table 1. Characteristics of participants (n = 784)

Characteristic Value
Sex
Male 385 (49.1)
Female 399 (50.9)
Grade
1 235(30.0)
2 293 (37.4)
3 256 (32.7)
Frequency of hospital admission 1.14 +0.40
Number of diseases diagnosed 1.50 +0.76
Type of disease diagnosed
Asthma
No 760 (97.0
Yes 24 (3.0)
Gastrointestinal disease
No 774 (98.8)
Yes 10 (1.2)
Scoliosis
No 748 (95.4)
Yes 36 (4.6)
Herniated disc
No 778 (99.2)
Yes 6 (0.8)
Atopic dermatitis
No 574 (73.2)
Yes 210 (26.8)
Allergy (including food)
No 710 (90.5)
Yes 74 (9.5)

Values are presented as number (%) or mean * standard deviation.
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6. Data Analysis

Data were entered and analyzed using IBM SPSS Statistics
version 23.0 for Windows (IBM Corp., Armonk, NY, USA).
Descriptive statistics were used to define the participants’
demographic characteristics and variables. Independent ¢-
test, one-way ANOVA, and a post-hoc test (Scheffe test)
were conducted to examine differences in eHealth literacy
according to the sex and grade of participants. Mann-Whit-
ney U-test was used when the assumptions of the t-test were
not met. Pearson correlation coefficients were conducted to
examine the association among frequency of hospital admis-
sion, number of diagnosed diseases, and eHealth literacy.
Finally, multiple linear regression was used to examine all
the variables that had a significant relationship with eHealth
literacy via a univariate analysis and to determine the best
determinants of eHealth literacy. The assumptions of the
multiple linear regression analysis conducted via a residual
analysis were generally met. A p-value of <0.05 indicated
statistical significance.

I1l. Results

1. Participants Characteristics

Half of the participants were males (49.1%), and 37.4% were
in the second year of middle school. The students had been
admitted to a hospital 1.14 times (standard deviation [SD]
= 0.40) and had been diagnosed with 1.50 diseases (SD =
0.76). With regard to the types of diseases diagnosed among
the participants, 26.8% had atopic dermatitis, 9.5% had an
allergy including a food allergy, and 4.6% had scoliosis (Table

Table 2. Descriptive statistics of eHEALS (n = 784)

HIR
1).

2. eHealth Literacy among Middle School Students
Descriptive statistics of eHealth literacy are shown in Table 2.
Of the 10 items in eHEALS, participants reported the high-
est score for the importance of accessing health resources
on the Internet (3.80 + 0.79 of item #2). On the other hand,
the participants responded with the lowest score regarding
where to find helpful health resources online (3.26 + 0.83 of
item #4). The item mean of eHEALS among middle school
students was 3.59 (SD = 0.71).

3. Differences in eHealth Literacy according to General
Characteristics and Type of Disease Diagnosed

Differences in eHealth literacy according to the general char-
acteristics and type of disease diagnosed among participants
are presented in Table 3. Statistical differences were found in
students’ grade (F = 6.470, p = 0.002); the third-year students
had significantly greater eHealth literacy than the first-year
students. Additionally, a significant difference was also found
in the types of disease diagnosed; for example, students with
asthma had significantly lower eHealth literacy than those
without asthma (t = 3.136, p = 0.015). Furthermore, students
with herniated disc (hereinafter, disc) and atopic dermatitis
also had significantly lower eHealth literacy than students
with no conditions (¢t = 1.910, p = 0.047 and t = 4.453, p =
0.001, respectively).

eHEALS

Score (range 1-5)

I T NS, B NSV R y e

10. I feel confident in using information from the Internet to make health decisions

Item mean (3-10 items)

. How useful do you feel the Internet is in helping you make decisions about your health?
. How important is it for you to be able to access health resources on the Internet?

. T know what health resources are available on the Internet

. T know where to find helpful health resources on the Internet

. T know how to find helpful health resources on the Internet

I know how to use the Internet to resolve my questions about health

I know how to use health information I find on the Internet to help me

. T have the skills I need to evaluate the health resources I find on the Internet

. I can tell high-quality health resources from low-quality health resources on the Internet

3.62 +0.81
3.80+0.79
3.62+0.80
3.46 +0.83
3.64 +0.81
3.70£0.79
3.68 +0.79
3.53+0.82
3.60+£0.83
3.51+0.84
3.59+0.71

Values are presented as mean + standard deviation.

Questions #1 and #2 are recommended as supplementary items to be used with eHEALS to understand consumer’s interest toward

using eHealth in general. These items are not a formal part of the eHealth Literacy Scale, which comprises questions #3-#10.
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Table 3. Differences in eHealth literacy according to the general characteristics and type of diseases diagnosed (n = 784)

Characteristic n Score tor F p-value (Scheffe test)
Sex 0.202 0.840
Male 385 3.60 £0.74
Female 399 3.59 +£0.68
Grade 6.470 0.002
Third year 256 3.70 £ 0.78 (3rd > Ist year)
Second year 293 3.62 + 0.69
First year 235 3.48 £0.65
Type of disease diagnosed
Asthma 3.136 0.015°
No 760 3.60 £0.71
Yes 24 3.31+0.43
Gastrointestinal disease 1.098 0.589°
No 774 3.59+0.70
Yes 10 3.33+1.07
Scoliosis 1.148 0.104*
No 748 3.60 £ 0.70
Yes 36 3.46 £ 0.81
Herniated disc 1.910 0.047°
No 778 3.59+0.70
Yes 6 3.04+£1.21
Atopic dermatitis 4.453 0.001
No 574 3.65+0.72
Yes 210 341 +0.64
Allergy (including food) 1.244 0.216
No 710 3.59+0.72
Yes 74 3.51£0.52

Values are presented as mean + standard deviation.
‘Mann-Whitney U-test.

4. Correlations and Regression Analysis with eHealth
Literacy

The number of hospital admissions (r = -0.010, p = 0.041)
and number of diseases diagnosed (r = -0.156, p = 0.001)
significantly correlated with eHealth literacy. Table 4 shows
the factors associated with eHealth literacy among middle
school students. Multi-collinearity between the predictors
(e.g., numbers of hospital admissions, numbers of diseases
diagnosed, asthma, disc, atopic dermatitis) was suspected
but collinearity among these predictors was not found; for
example, the range of tolerance, variation inflation factor,
and condition index were 0.39-0.93 (evaluation criteria:
>0.1), 1.25-3.18 (evaluation criteria: <10), and 1.00-8.50
(evaluation criteria: <30), respectively.

Vol.25 ® No.3 e July 2019

To identify the critical factors that predict eHealth literacy,
a multiple linear regression was conducted for independent
variables, namely grade, number of hospital admissions, and
number of diseases diagnosed as well as diagnoses of asth-
ma, disc, and atopic dermatitis. The results showed that the
prediction model for eHealth literacy was significant (F =
6.570, p < 0.001), and the adjusted R’ of this model was 0.122;
i.e., this model explained 12.2% of the variance of eHealth
literacy. Moreover, third-year middle school grade (B = 0.137,
p =0.001), second-year middle school grade (f = 0.091, p =
0.022), and the number of diseases diagnosed (f = -0.159,
p = 0.001) were significant predictors of eHealth literacy
among middle school students. These results indicated that
eHealth literacy was higher when the students were in their
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Table 4. Factors influencing eHealth literacy among middle school students (n = 784)

Variable B Standard error Standardized p t (p-value)

Constant 3.529 0.086 40.848 (0.001)
Grade

Third year® 0.215 0.062 0.137 3.447 (0.001)

Second year" 0.137 0.060 0.091 2.290 (0.022)
Numbers of hospital admission 0.033 0.064 0.019 0.517 (0.605)
Numbers of disease diagnosed -0.152 0.034 -0.159 —4.414 (0.001)
Asthma —0.060 0.169 -0.015 —-0.356 (0.722)
Herniated disc -0.122 0.135 -0.129 —0.951 (0.265)
Atopic dermatitis -0.140 0.088 -0.088 —-1.591 (0.122)

F =6.570, p < 0.001, R* = 0.180, Adjusted R* = 0.122

‘Reference category: first year.

second and third years of middle school as well as when
fewer diseases were diagnosed.

IV. Discussion

To the best of the author’s knowledge, this is the first re-
search to focus on health-related factors influencing eHealth
literacy among middle school students. Here, the findings
revealed that grade, number of hospital admissions, and
number of diseases diagnosed as well as diagnosis of asthma,
disc, and atopic dermatitis were related to eHealth literacy.
Specifically, second- and third-year middle school grade and
number of diseases diagnosed appear to be the most impor-
tant attributes of eHealth literacy.

A relatively higher score for eHealth literacy was reported
(mean score, 3.59 of 5) in participants of the present study
compared with the scores reported by previously published
studies involving young adults in Korea (3.51 of 5) [25] and
middle school students (3.44 of 5) [14]; however the score
for the current participants was relatively lower than that
for Hispanic adolescents in high schools (3.83 of 5) [26].
Considering the participants’ age, they had adequate levels
of eHealth literacy to use health information available on the
Internet.

The most important and significant finding of this study
was that eHealth literacy of middle school students de-
creased with an increasing number of diagnosed diseases.
In other words, the health condition of adolescents was
negatively associated with eHealth literacy. Unfortunately,
no study has to date examined the relationship between
eHealth literacy and number of diseases diagnosed among
adolescents. Notably, a previously published study regarding
the association between parents’ eHealth literacy and child
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health [11] reported that parents having a child with good
condition had significantly better eHealth literacy. In other
words, the health condition of pediatric patients was nega-
tively associated with their parents’ eHealth literacy.

A possible reason for the parents of pediatric patients hav-
ing better eHealth literacy whereas the patients had lower
eHealth literacy was that the parents may actively search
for information on their children’s diseases using online
sources. Evidence for such a prediction was found in pre-
vious studies reporting a significant relationship between
higher frequency of Internet use with better eHealth literacy
[5,11]. In contrast, when adolescents get sick, they may fail
to attend school owing to a clinical appointment or may be
unable to pay attention during lectures. This will lead to a
lack of learning opportunities, thereby resulting in their low
eHealth literacy level. A previous study also reported a sig-
nificant association between parents’ low health literacy and
a higher number of days missed from school by the patients
[17]; this may be linked to low eHealth literacy of patients.
Therefore, healthcare providers and educators should pay at-
tention to eHealth literacy levels among adolescents with any
diagnosed disease as well as to their parents’ eHealth literacy.

The participants with asthma, disc, and atopic dermatitis
in the present study showed significantly lower eHealth
literacy than each of their counterparts. Children with Spe-
cial Health Care Needs (CSHCN) have an increased risk of
chronic physical, developmental, behavioral, or emotional
conditions and thus they require more healthcare services
than healthy children [27]; their diagnoses includes asthma,
diabetes, etc. These children face numerous medical deci-
sions throughout their lives, which prompts them to seek
health information themselves. Considering high Internet
usage by adolescents, eHealth literacy among CSHCN is a
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key indicator for the quality of self-management of chronic
diseases; however, to the author’s knowledge, to date, no
studies have reported a direct examination of eHealth lit-
eracy among CSHCN. Therefore, efforts to improve eHealth
literacy among CSHCN will be required for appropriate and
effective utilization of online health information.

Here, there was no significant relationship between the
number of hospital admissions and eHealth literacy. To
date, there is limited information regarding the association
between health care utilization and eHealth literacy of ado-
lescents. However, a previous study reported that the parents
of CSHCN with limited health literacy were more likely to
visit the emergency department, with their children having
a higher hospitalization frequency [11]. Thus, it is recom-
mended that researchers examine the association of eHealth
literacy of both parents and CSHCN with health care utiliza-
tion frequency in future studies.

A previous study [9] reported that age, gender, grade point
average (GPA), and frequency of Internet use were not sig-
nificantly associated with eHealth literacy among university
students (mean age, 21.9 + 3.48). Another study [28] found
that low health literacy was prevalent among higher grades
among middle school students, with the third grade show-
ing the lowest score of health literacy (p = 0.021). However,
the results from this study showed that the second and third
grades had significantly higher eHealth literacy than the first
grade. Therefore, eHealth literacy might not have positive
association with students’ grade and there is a need for more
research on this area.

A systematic review on health literacy among CSHCN [23]
reported that parents” health literacy was associated with the
patients’ health outcomes, such as incidence of emergency
department visits, hospitalization, and days missed from
school [17]. In addition, parents’ low health literacy was as-
sociated with decreased medication adherence of patients
with glaucoma and diabetes management adherence among
patients with type 1 diabetes [23]. Similarly, parents’ eHealth
literacy may have a significant relationship with health out-
comes, similar to parents’ health literacy. However, there is
a lack of information on the relationship between parents’
eHealth literacy and health outcomes and further assessment
of this relationship.

Based on the present findings, healthcare providers should
take into account that the eHealth literacy of pediatric pa-
tients may be lower than that of other healthy students even
though they may have had more medical experience and
faced numerous medical decisions throughout their lives.
Efforts to improve their eHealth literacy should be consid-
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ered to provide a different direction of adolescents’ health
information-seeking behaviors.

Better eHealth literacy was associated with exposure to
credible online health information sources (e.g., Medlin-
ePlus) and increased likelihood of adequate health literacy
[26]. Thus, health education in schools imparted to adoles-
cents should include critical analytical skill development to
enable them to search and reliably evaluate health informa-
tion from credible online resources.

When healthcare providers meet adolescent patients, they
should identify the adolescent patients having lower eHealth
literacy level from the other healthy adolescents, so that they
can provide those adolescents with the necessary health
information in a manner that is easier to understand. This
is important because, as the pressure to use the Internet to
provide health information in healthcare setting increases,
the relatively low eHealth literacy of the current tech-savvy-
generation may be overlooked.

This study has several limitations. First, middle school
students with low literacy levels might also have low eHealth
literacy levels, but this study did not measure their literacy
level. Research should be conducted where their literacy is
controlled in order to determine the actual relationship be-
tween health-related variables and eHealth literacy. Second,
the participants were recruited on a voluntary basis. This
could have caused a selection bias toward middle school stu-
dents with a higher interest in using the Internet. Third, this
study recruited participants from only two middle schools in
a single country. Thus, the sample may not be representative
of the target population and may have potential limitations
on the generalizability of the study results. Finally, this study
did not assess Internet usage behaviors, age, and parents’
eHealth literacy, which might have an influence on middle
school students” eHealth literacy and health outcomes.

Despite these limitations, the findings of the present study
will provide the literature with much needed regarding ado-
lescent eHealth literacy and health-related variables.

In conclusion, this study is the first of its kind to describe
eHealth literacy levels of middle school students and to in-
vestigate the association between their eHealth literacy and
health-related variables. It is important to increase the low
eHealth literacy level among middle school students with
diseases to improve their health outcomes. The implica-
tions of this study are significant for school health educators
and pediatric healthcare providers. This study revealed that
eHealth literacy of middle school students was influenced
by their grade and number of diagnosed diseases. The pres-
ent findings suggest that efforts to enhance eHealth literacy
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should focus on adolescents with diseases, and to do so,
health education in schools and healthcare settings should
incorporate critical analytical skill development in adoles-
cents.
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