
International  Journal  of

Environmental Research

and Public Health

Article

The Relationship between E-Health Literacy and
Health-Promoting Behaviors in Nursing Students: A Multiple
Mediation Model

Sunghee Kim 1 and Jihyun Oh 2,*

����������
�������

Citation: Kim, S.; Oh, J. The

Relationship between E-Health

Literacy and Health-Promoting

Behaviors in Nursing Students: A

Multiple Mediation Model. Int. J.

Environ. Res. Public Health 2021, 18,

5804. https://doi.org/10.3390/

ijerph18115804

Academic Editor: Robin Haring

Received: 17 April 2021

Accepted: 26 May 2021

Published: 28 May 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

1 Red Cross College of Nursing, Chung-Ang University, Seoul 06974, Korea; sung1024@cau.ac.kr
2 Department of Nursing, Daejeon University, Daejeon 34520, Korea
* Correspondence: jihy0123@dju.kr; Tel.: +82-42-280-4652

Abstract: The availability of a wide range of online health-related information on the internet has
made it an increasingly popular source of health information, particularly for people in their 20s.
This study aimed to explore possible multistep and indirect pathways of association between e-health
literacy and health-promoting behaviors through social media use for health information, online
health information-seeking behaviors, and self-care agency among nursing students. The study
included 558 nursing students from three different universities in South Korea. Data were collected
using structured questionnaires from 2 August to 29 August, 2019. The results show that e-health
literacy had a significant direct effect on health-promoting behaviors through the three mediators.
Moreover, the overall model explained 46% of the total variance in health-promoting behaviors.
Based on these findings, it is necessary to introduce interventions that improve e-health literacy
and develop a strategy to promote healthy behaviors. It is also necessary to develop programs
to improve e-health literacy competency in nursing students. Moreover, health interventions that
improve health-promoting behaviors should be developed, and research to evaluate the effect of the
interventions should be conducted.

Keywords: health-promoting behaviors; e-health literacy; self-care agency; online health information-
seeking behaviors; nursing students

1. Introduction

With the rapid development of information and communication in the Fourth Indus-
trial Revolution (i.e., the digital revolution), people have become increasingly interested in
health management through the acquisition and use of health information from various
digital sources.

According to a 2018 survey on the status of internet use by the Korea Internet and
Security Agency, 91.5% of individuals over three years of age use the internet in Korea.
It was found that internet usage was 99.9% for teens, people in their 20s, and people in
their 30s. The main purpose of using the internet is obtaining data and information, which
accounts for 89.1% of all use [1]. As such, it is thought that college students acquire a
range of information, from simple to more specialized knowledge, through the internet.
The continuous increase in the number of people who actively search for and use health
information through the internet has created the concept of “e-health” [2]. In 2016, the
World Health Organization (WHO) mentioned electronic health (e-health) concerning
people checking health information through technologies such as the internet in an ar-
ticle [3]. Additionally, Norman and Skinner stated that e-health literacy is the ability to
search for, understand, and evaluate health-related information on the internet, as well
as to transfer and apply knowledge to deal with and solve health problems [4]. Online
health information is searched for mostly by people with a keen interest in health and a
positive attitude toward seeking information about health and preventive behavior. This

Int. J. Environ. Res. Public Health 2021, 18, 5804. https://doi.org/10.3390/ijerph18115804 https://www.mdpi.com/journal/ijerph

https://www.mdpi.com/journal/ijerph
https://www.mdpi.com
https://orcid.org/0000-0001-6964-6158
https://www.mdpi.com/article/10.3390/ijerph18115804?type=check_update&version=1
https://doi.org/10.3390/ijerph18115804
https://doi.org/10.3390/ijerph18115804
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/ijerph18115804
https://www.mdpi.com/journal/ijerph


Int. J. Environ. Res. Public Health 2021, 18, 5804 2 of 12

makes them more inclined to actively participate in health-promoting behaviors leading to
positive health outcomes [5].

Health-promoting behavior includes far more than just disease prevention, such as
behaviors that complement healthy lifestyles. These behaviors include activities such
as assuming responsibility for personal health, participating in physical activities, and
acquiring good nutritional habits [6].

In order to improve health-promoting behaviors, it is necessary to first identify its
influencing factors. In previous studies, these included self-efficacy, self-esteem, perceived
health status, optimism, and pessimism. In recent years, however, the concept of health
literacy as an influencing factor of health-promoting behavior in individuals has attracted
significant attention [7,8]. Pender [9], for instance, explained self-care as an influencing
factor, while Orem [10] described an individual’s ability to perform self-care as self-care
agency. So [11] categorized self-care agency into six factors: cognitive skills, physical skill,
decision-making and judgment processes, information-seeking behavior, awareness of
self-control, attention, and value of self-management. Studies have noted that groups with
a high level of e-health literacy search for health information on the internet and have a
more positive attitude toward such information [12,13]. E-health literacy levels showed the
relationship between information-seeking behavior and cognitive aspects, which was one of
the self-nursing competencies proposed by So [11]. Furthermore, prior studies indicate that
e-health literacy may affect social media use, online health information-seeking behaviors,
self-care agency, and health-promoting behaviors [13–17]. However, they have not yet
examined the “pathways” of association between e-health literacy, social media use for
health information, online health information-seeking behaviors, self-care agency, and
health-promoting behaviors in nursing students. The current study proposes a multiple
mediation model, which states that e-health literacy affects health-promoting behaviors
directly and indirectly via three mediators (Figure 1).
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Figure 1. The results of the multiple mediation model testing social media use for health information, online health
information-seeking behaviors, and self-care agency as mediators of the effect of e-health literacy on health-promoting
behaviors. ** p < 0.01.

As health communication managers, nurses play an important role in educating
patients and their families on how to access e-health information and evaluate its relia-
bility [14]. Additionally, nursing students themselves must also possess a high level of
e-health literacy for their own health and nursing work, where they are in charge of health
communication. College years are the most crucial in regard to health because desirable
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lifestyles and healthy behaviors can be easily adopted. Thus, putting health-promoting be-
havior into practice is crucial at this age to ensure positive lifelong health [15]. Furthermore,
nursing students, who become healthcare professionals when they graduate, not only have
the responsibility to positively influence others’ health but also have the opportunity to
become role models for health promotion [18]. Therefore, it is of paramount importance
that health-promoting behaviors are instilled in nurses. For this, it is necessary to explore
the effect of e-health literacy level on health-promoting behaviors among nursing students,
especially because existing research on this topic is insufficient.

Based on the existing literature, first, we hypothesized that higher e-health literacy
positively affects health-promoting behaviors in nursing students. Second, we hypothe-
sized that e-health literacy resulting from social media use for health information would
further improve online health information-seeking behaviors and self-care agency, which
in turn positively affects health-promoting behaviors.

Therefore, using a multiple mediation model, the current study aimed to evaluate
how e-health literacy (X) directly and indirectly affects health-promoting behaviors (Y) via
social media use for health information (M1), online health information-seeking behaviors
(M2), and self-care agency (M3).

2. Materials and Methods
2.1. Study Design and Participants

This study employed a descriptive survey that tested the mediating role of social
media use for health information, online health information-seeking behaviors, and self-
care agency in the relationships between e-health literacy and health-promoting behaviors.
To obtain relevant information, questionnaires were developed and reviewed by the authors
based on previous studies. The questionnaires were then distributed to 570 nursing
students from the first year to the fourth year from three different universities. Of a total
of 570 participants, 558 completed questionnaires were considered for the final analysis
after 12 participants who submitted incomplete responses were excluded, representing a
response rate of 97.8%.

2.2. Variables
2.2.1. Self-Care Agency

Self-as-Carer Inventory (SCI) was developed by Geden and Tylor [19] and was revised
and translated into Korean by So [11] to measure self-care agency. The instrument comprises
34 items that are scored on a six-point Likert scale, ranging from 1 (very accurate) to
6 (very inaccurate). The possible scores range between 34 and 204, where the higher
the score indicates better the evaluated self-care agency (i.e., the higher the self-care
competence). The Cronbach’s α of this instrument for the current study is 0.95, which
represents high reliability.

2.2.2. Social Media Use for Health Information

To measure social media use for health information, participants were asked a single
question: “In the past 1 month, which of the following types of sites have you used to look
up or share health information?” The response options were as follows: (1) web-based blog
(2) social networking site (e.g., Facebook, Twitter), (3) online chat room or community, and
(4) online group forum, which were responded to by 1 = yes, 2 = no.

2.2.3. Online Health Information-Seeking Behaviors

Inspired by previous studies, online health information-seeking behaviors were mea-
sured using an instrument developed by Park and Lee [20–22]. The questionnaire com-
prised 13-items using a five-point Likert scale ranging from 1 (strongly disagree) to 5
(strongly agree). A higher score indicates better online health information-seeking behav-
iors. Cronbach’s α for the current study is 0.89, showing high reliability.
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2.2.4. E-Health Literacy

E-health literacy refers to an individual’s competence in searching for desired health
information on the internet, comprehending and evaluating such information, and utilizing
the health information in solving his/her health problems. The e-Health Literacy Scale
(eHEALS), originally developed by Norman and Skinner [4] (and revised by Lee et al. [23]),
was used to assess this competency. In this scale, 8 items were rated on a five-point Likert
scale, ranging from 1 (strongly disagree) to 5 (strongly agree). The higher the mean scores,
the higher the level of e-health literacy. Cronbach’s α for the current study is 0.93, showing
high reliability.

2.2.5. Health-Promoting Behaviors

Health-promoting behaviors were measured using the Health Promoting Lifestyle
Profile (HPLP-II), developed by Walker et al. [24] and translated into Korean by Seo [25].
Comprising 52 items, this questionnaire included 6 subdomains (health responsibility,
physical activity, nutrition, spiritual growth, interpersonal relations, and stress manage-
ment). Each of the items was evaluated on a four-point Likert scale (1: never; 2: sometimes;
3: often; 4: routinely). The higher the mean scores, the higher the level of health-promoting
behavior performance. Cronbach’s α for this scale was 0.92 in Seo’s study [25] and is 0.94
in this study, showing high reliability.

2.3. Data Collection

Data were collected from 2 August to 29 August, 2019. The survey was directly
distributed to 570 nursing students from three universities after obtaining their written
consent. To collect data from nursing students, the authors sent the questionnaires to the
dean of the nursing colleges at three universities. The authors visited the three universities
and described the purpose of the study to the nursing students after receiving consent
from the deans. All participants provided written informed consent before participation
and could withdraw from the research at any time. The survey took around 15–20 min
to complete. Surveys returned by 12 of the 570 participants were discarded due to being
incomplete; thus, 558 responses (a 97.8% response rate) were considered for this study.

2.4. Study Analysis

The data were analyzed using SPSS version 23.0 statistical software (IBM Corp.,
Armonk, NY, USA) to calculate descriptive statistics along with Pearson’s correlation matrix.
A serial multiple mediation analysis (Model 6) of the SPSS PROCESS macro [26] was used to
test the hypothesis that social media use for health information, online health information-
seeking behaviors, and self-care agency acts as a serial mediator of the relationship between
e-health literacy and health-promoting behaviors. A bootstrapping method was used to
estimate the 95% bias-corrected confidence interval (BC CI) for the indirect effects of each
mediator [27]. When the 95% confidence interval does not include zero, it is considered to
have significant indirect effects.

2.5. Ethical Considerations

This study was approved by the Institutional Review Board of the Daejeon University
(1040647-201904-HR-013-02). Participants who consented to participate in the study were
informed of the study’s purposes and procedure. They signed a written informed consent
form before participating in the survey. Furthermore, they were informed about the benefits
and risks of participation and were reminded that they could withdraw from the study
at any time. Moreover, they were informed that the data would only be used for research
purposes and that anonymity and autonomy would be guaranteed.
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3. Results
3.1. Participants’ General Characteristics

Of the 570 participants, 558 were included in the analysis after completing the ques-
tionnaire (response rate = 97.8%). The participants’ general characteristics have been
provided in Table 1. Most participants were female (88.4%) and aged 17–43 years with
an average age of 20.3 years (SD = 2.2). Academically, 29.4% were freshmen, 23.1% were
sophomores, 23.3% were juniors, and 24.2% were seniors. Most (60.8%) were unaffiliated
with religious groups. Further, 31.0% of participants used the internet for less than two
hours per day on average. Over half of them (74.7%) reported that they spent more than
four days per week searching for health-related information online. Lastly, 55.4% of the
participants perceived themselves as having a good health status.

Table 1. Descriptive Statistics (n = 558).

Characteristics Mean (SD) Range n (%)

Age (year) 20.3 (2.2) 17–43
Gender

Male 65 (11.6)
Female 493 (88.4)
Grade

Freshman 164 (29.4)
Sophomore 129 (23.1)

Junior 130 (23.3)
Senior 135 (24.2)

Religion
Christianity 142 (25.4)

Roman Catholicism 44 (7.9)
Buddhism 33 (5.9)

None 339 (60.8)
Time spent using the internet

per week (days)
1 or 2 days 47(8.4)
3 or 4 days 94(16.8)

More than 4 days 417(74.7)
Time spent using the internet

per day (hours)
<2 173 (31.0)

2 to <3 142 (28.7)
3 to <4 99 (20.0)
≥4 101 (20.4)

Health status
Good 309 (55.4)

Neutral 211 (37.8)
Bad 38 (6.8)

Self-care agency 156.17 (20.17) 105–204
E-health literacy 30.53 (5.20) 15–40

Social media use for health
information 2.22 (1.10) 0–4

Online health
information-seeking

behaviors
36.61 (9.93) 13–65

Health-promoting behaviors 2.50 (0.44) 1.1–4.0
Health responsibility 2.17 (0.58) 1–4

Physical activity 2.10 (0.72) 1–4
Nutrition 2.18 (0.61) 1–4

Spiritual growth 2.87 (0.61) 1.1–4.0
Interpersonal support 3.15 (0.57) 1.2–4.0

Stress management 2.55 (0.59) 1.1–4.0
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Table 1 provides the mean scores for self-care agency, e-health literacy, social media use
for health information, online health information-seeking behaviors, and health-promoting
behaviors. The mean score for self-care agency is 156.17 (SD = 20.17), the mean score for
e-health literacy is 30.53 (SD = 5.20), for health information-seeking behaviors, it is 36.61
(SD = 9.93), and for social media use for health information, it is 2.22 (SD = 1.10). The overall
mean score for health-promoting behavior is 2.50 (SD = 0.44). In the health-promoting
behavior subscale, the mean scores for interpersonal support and spiritual growth are the
highest, whereas the one for physical activity is the lowest.

3.2. Correlations among Self-Care Agency, E-Health Literacy, Social Media Use for Health
Information, Online Health Information-Seeking Behaviors, and Health-Promoting Behaviors

Self-care agency showed statistically significant positive correlations with e-health
literacy (r = 0.45, p < 0.001), social media use for health information (r = 0.26, p < 0.001),
online health information-seeking behaviors (r = 0.29, p < 0.001), and health-promoting
behaviors (r = 0.64, p < 0.001). E-health literacy showed statistically significant positive
correlations with social media use for health information (r = 0.26, p < 0.001), online
health information-seeking behaviors (r = 0.25, p < 0.001), and health-promoting behaviors
(r = 0.37, p < 0.001). Social media use for health information showed statistically significant
positive correlations with online health information-seeking behaviors (r = 0.36, p < 0.001),
and health-promoting behaviors (r = 0.25, p < 0.001). The correlation between online
health information-seeking behaviors and health-promoting behavior was also positive at
a statistically significant level (r = 0.39, p < 0.001; Table 2).

Table 2. Correlations between self-care agency, e-health literacy, social media use for health information, online health
information-seeking behaviors, and HPB (n = 558).

r (p)

Variables Self-Care Agency E-Health Literacy
Social Media Use

for Health
Information

Online Health
Information-

Seeking Behaviors
HPB

Self-care agency —

E-health literacy 0.45
(<0.001) —

Social media use for health
information

0.26
(<0.001)

0.26
(<0.001) —

Online health
information-seeking

behaviors

0.29
(<0.001)

0.25
(<0.001)

0.36
(<0.001) —

HPB 0.64
(<0.001)

0.37
(<0.001)

0.25
(<0.001)

0.39
(<0.001) —

Note. HPB = Health-Promoting Behaviors.

3.3. Mediating Effects

In the present study, bootstrapping methods were used in the serial multiple mediation
analysis to test whether the indirect effects of e-health literacy on health-promoting be-
havior through social media use for health information, online health information-seeking
behaviors, and self-care agency were significant. The overall effect of e-health literacy
on health-promoting behaviors was found to be significant (B = 1.61, SE = 0.16, t = 9.61,
p < 0.001) (Table 3). The serial mediation model’s results showed that e-health literacy
had a significant direct effect on health-promoting behaviors (B = 0.30, SE = 0.15, t = 1.97,
p = 0.048). The overall indirect effect of e-health literacy on health-promoting behaviors
through the three mediators (i.e., social media use for health information, online health
information-seeking behaviors, and self-care agency) was found to be significant (B = 1.31,
SE = 0.13, BC CI (0.04, 1.58)). Moreover, as displayed in Table 3, the bootstrapped indirect
effect of e-health literacy on health-promoting behaviors through social media use for
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health information and self-care agency was significant (B = 0.06, SE = 0.02, BC CI (0.01,
0.12)); similarly, social media use for health information and online health information-
seeking behaviors was significant (B = 0.07, SE = 0.02, BC CI (0.03, 0.11)), and online health
information-seeking behaviors and self-care agency was also significant (B = 0.06, SE = 0.02,
BC CI (0.02, 0.11)). Additionally, the bootstrapped indirect effect of e-health literacy on
health-promoting behaviors via online health information-seeking behaviors alone was sig-
nificant (B = 0.14, SE = 0.04, BC CI (0.06, 0.24)), as was self-care agency (B = 0.91, SE = 0.11,
BC CI (0.70, 1.14)). However, the paths from social media use for health information to
health-promoting behaviors were not found to be significant (CIs included zero). Figure 1
shows the standardized path coefficients of the proposed serial multiple mediation model,
indicating the direct path coefficient between all constructs.

Table 3. Total, direct, and indirect effects in the multiple mediator model.

Model Effect SE t p 95% BC CI

Total effect of e-HL on HPB 1.61 0.16 9.61 <0.001 1.28, 1.94
Direct effect of e-HL on HPB 0.30 0.15 1.97 0.048 0.001, 0.60

Total indirect effect 1.31 0.13 1.04, 1.58
Indirect effect via social media use for health information 0.01 0.04 −0.05, 0.10, ns

Indirect effect via social media use for health information, OHISB 0.07 0.02 0.03, 0.11
Indirect effect via social media use for health information and

self-care agency 0.06 0.02 0.01, 0.12

Indirect effect via social media use for health information, OHISB,
and self-care agency 0.03 0.01 0.01, 0.05

Indirect effect via OHIS 0.14 0.04 0.06, 0.24
Indirect effect via self-care agency 0.91 0.11 0.70, 1.14

Indirect effect via OHIS and self-care agency 0.06 0.02 0.02, 0.11

Note. e-HL = e-health literacy; HPB = Health-Promoting Behaviors; OHISB = Online Health Information-Seeking Behaviors; BC CI = bias-
corrected confidence interval; ns = not significant.

Based on the results, the overall model explained 46% of the total variance in health-
promoting behaviors. In addition, this study found that the greater the e-health literacy,
the more it would encourage social media use for health information; further, the better the
online health information-seeking behaviors and the higher the self-care agency, the better
the health-promoting behaviors.

4. Discussion

The purpose of this study was to investigate whether e-health literacy affects health-
promoting behaviors and whether social media use for health information, online health
information-seeking behaviors, self-care agency mediate this relationship. It attempted to
provide basic data for developing educational strategies and nursing intervention programs
to encourage health-promoting behavior among nursing students.

In this study, the self-care agency of nursing students was 156.17 ± 20.17 points on
average (based on 204 points), which was higher than the 137.00 ± 21.95 points found
in So’s study when developing a self-care agency measurement tool [11]. Additionally,
e-health literacy, social media use for health information, and online health information-
seeking behaviors all scored higher than average. This is because, with the development
and generalization of smart information devices, anyone can easily access and use health-
related information on the internet. The reason nursing students have a high level of
e-health literacy is perhaps that they are already acquainted with significant amounts of
health information from studying nursing, and apparently, have improved health behavior
indicated by their e-health literacy level [28]. The score of the health-promoting behavior
for this study’s participants was 2.50 on a four-point scale, indicating a moderate level.
By the scores from the health-promoting behavior subscale, interpersonal support (3.15),
spiritual growth (2.87), and stress management (2.55) ranked highly. However, physical
activity scored the lowest (2.10), indicating that nursing students had low exercise or
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physical activity. According to recent statistics from the National Statistical Office, the
percentage of respondents who reported regular exercise in the 20–29-year age group was
as low as 36.8%, which supports our findings [29]. Low health responsibility requires that
young people must pay more attention to their own health, constantly learn about health,
and seek advice or help from health experts when necessary [30]. A total of 55.4% (n = 309)
of the participants of this study perceived themselves as being healthy or very healthy.
However, levels of physical activity and health responsibility of health-promoting behavior
were low, indicating that there was a difference between health care and awareness and
health behavior practice. In a previously conducted study, the level of health-promoting
behavior among female college students was higher in the areas of interpersonal relations
and self-actualization than in physical activity, which was similar to the results of this
study [31]. These results indicate that nursing students are more interested in interpersonal
relationships and mental health than learning about physical activity or health or improving
overall health and seeking advice from experts. Therefore, there is a need for measures
that promote practical health management that maintain their interest in mental health,
improve their physical activity levels, and encourage them to pay attention to their overall
health status, and seek professional support if needed.

4.1. Correlations Between Self-care Agency, E-health Literacy, Social Media Use for Health
Information, Health Information-seeking Behaviors, and Health-Promoting Behaviors

Self-care agency showed a significant positive correlation with e-health literacy, so-
cial media use for health information, health information-seeking behaviors, and health-
promoting behaviors. E-health literacy had a significant positive correlation with so-
cial media use for health information, health information-seeking behaviors, and health-
promoting behaviors. A study that investigated the mediators of health literacy in HIV
patients [32], which included knowledge and behavioral skills related to HIV, found that
self-management was promoted in HIV patients via health literacy, suggesting that there is
a relationship between e-health literacy and self-care agency. A study by Lee and Oh [33]
also reported a correlation among health literacy, self-care agency, and health-promoting
behaviors, and explained how health literacy enhances self-care agency. This is interpreted
as a result of promoting health-promoting behavior. Therefore, it is necessary for a nursing
college student, who will become a nurse in the future, to understand the importance
of self-care so that they can take responsibility for and manage the health issues of not
only themselves but also others. Furthermore, it is believed to be necessary to develop a
systematic education program that can maintain and improve self-care agency. In other
studies, groups with high e-health literacy levels were more likely to seek health infor-
mation online than groups with low levels of e-health literacy, while having a positive
attitude toward health information available on the internet, thereby supporting the results
of this study [34]. Additionally, the findings of this study, are consistent with the results of
another study [18] that reported that the higher the health information-seeking behavior
of nursing students, the better their health-promoting behaviors. Social media has an
essential place in the lives of both patients and nurses, and has positive as well as negative
impacts [35,36]. It enhances health-related knowledge, improves health outcomes, and
aids in the decision-making process regarding healthcare [37,38]. Healthcare workers,
especially nurses, play a crucial role in fulfilling the patients’ needs [39]. Therefore, to
promote health-promoting behaviors, nursing students need a better understanding of the
advantages and disadvantages of using social media so that they can identify incorrect or
potentially harmful health-related misinformation on social media, which can exacerbate
the health of the patients and themselves. Moreover, nursing educators need to consider
educational strategies for promoting accurate and acceptable health-related information
and identifying reliable information from the internet. If necessary, nursing educators can
design, develop, and implement educational plans for social media users.
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4.2. Mediating Effects

In this study, the overall effect of e-health literacy on health-promoting behaviors was
direct and significant. Through self-care agency, social media use for health information,
and health information-seeking behaviors, the indirect effects of e-health literacy on health-
promoting behaviors were significant. Health information-seeking and self-care agency
through social media use for health information were found to have significant effects on
health-promoting behavior. Health information-seeking influences health-promoting be-
haviors by the mediating of self-care agency. E-health literacy improves health information-
seeking behavior, which can ultimately lead to health-promoting behavior and health
outcomes [40]. Finally, this study found that the higher the e-health literacy, the more it will
promote social media use for health information, health information-seeking behaviors,
and self-care agency. This will lead to better health-promoting behavior by raising motiva-
tion and intention for it. Moreover, a study involving Taiwanese university students also
founded [17,41] that e-health literacy was a significant predictor of health-promoting be-
haviors, such as diet, exercise, and sleep. Therefore, the use of health information obtained
from the internet affects the self-care agency and health behavior of individuals [42].

In a study involving college students, it was suggested that groups with high levels of
e-health literacy are more likely to search for health information on the internet and actively
engage in good health behavior [26]. This indicated that although health information can
be acquired through various media, medical personnel were specifically relied upon to
provide specialized health information in the past, and this affects individuals’ health-
promoting behavior. Thus, the results of this study, which revealed the factors that have a
significant influence on health-promoting behavior, are similar to a study by Hong [43],
which reported a positive relationship between searching for health information through
the media and preventive behavior for cancer screening in adults. This finding was in
line with Moon et al. [44], who believed that health information-seeking behavior through
active media, such as the internet, improves health. Choi [45], similarly, reported that
health-promoting behavior is affected by e-health literacy and health information-seeking
behavior. Further, a previous study that investigated e-health literacy in Chinese older
adults found that high e-health literacy was associated with positive health behavior [46].

Therefore, for nursing students, e-health literacy influences health-promoting behav-
iors, and self-care agency, social media use for health information, and health information-
seeking behaviors mediate this relationship. Patients, as well as nursing students, use social
media for web-based health information. Online health information can improve patients’
overall health outcomes and increase their knowledge [37,47,48]. However, online health
information is sometimes scientifically incomplete or inadequate. Physicians are worried
about patients feeling threatened and being misled by wrong or inaccurate information [49].
Health-related information on social media and the internet represents a challenge mainly
because it can be inaccurate. Therefore, nursing students should effectively and critically
evaluate the quality of online health information when caring for patients and themselves.
As such, nursing students should be provided with opportunities to systematically learn
about high-quality information obtained from the internet so that they can accurately
use and deliver e-health information. This is because the acquisition of accurate e-health
literacy can improve health behavior in nursing students.

In sum, it can be said that self-care agency, e-health literacy, social media use for
health information, and health information-seeking behaviors should be improved in
order to promote nursing students’ health-promoting behaviors. Thus, it is necessary to
develop and apply systematic educational strategies and educational programs. Future
studies should investigate nursing students’ perspectives on online health information-
seeking behaviors and develop academic strategies and educational programs to improve
health-promoting behaviors.
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4.3. Limitations and Recommendations

This study has some limitations. First, for convenience, this study was conducted on
nursing students from three universities. Therefore, our findings should not be generalized
to all nursing students. Second, since the cross-sectional design made no inferences about
causality, experimental or longitudinal studies are needed to evaluate causal directionality
in future studies. Finally, although other types of personal resources such as physiological
and psychological variables mediate health-promoting behaviors, the current study only
tested three mediators. Therefore, future studies should consider other diverse mediators
in order to understand the relationship between e-health literacy and health-promoting
behaviors, and to precisely determine how health-promoting behaviors are influenced.

Nevertheless, this study’s findings represent the first attempt to examine the rela-
tionship between e-health literacy and health-promoting behaviors in nursing students.
Additionally, the study is of significance because self-reported e-health literacy, online
health information-seeking behaviors, self-care agency, and health-promoting behaviors in
nursing students were thoroughly examined. The acquired data are useful in exploring
effective ways to enhance health-promoting behavior.

4.4. Contributions and Practical Implications for Nursing Practice

Our study may prove helpful for future research studying the causal relationship
between e-health literacy and health-promoting behaviors, considering social media use
for health information, online health information-seeking behaviors, and self-care agency
in nursing students. The results of this study have important practical implications because
e-health literacy could help enhance health-promoting behaviors directly and indirectly via
the mediating path of social media use for health information, online health information-
seeking behaviors, and self-care agency. The findings of this study have shown that high
levels of e-health literacy are more likely to promote searching for health information on
the internet, which affects self-care agency, leading to better health-promotion behavior. As
a result, nurses could support patients using health information retrieved from the internet
and improve the quality of care using e-health technology skills.

5. Conclusions

The current study found that the direct effect of e-health literacy on health-promoting
behaviors of nursing students was statistically significant. The serial multiple mediation
effects of social media use for health information, online health information-seeking behav-
iors, and self-care agency on predicting health-promoting behaviors from e-health literacy
were found to be statistically significant. The positive effect of e-health literacy on health-
promoting behaviors appears to be partially mediated by the effect of e-health literacy on
better social media use, as users of popular social networking sites had greater online health
information-seeking behaviors, which improved self-care agency. This result suggests that
public health education programs should be developed to improve e-health literacy in
nursing students. Additionally, health interventions to improve health-promoting behav-
iors should be developed, and research evaluating the effect of such interventions should
be conducted.

Author Contributions: Conceptualization, S.K. and J.O.; methodology, J.O.; software, J.O.; validation,
S.K.; formal analysis, J.O.; investigation, J.O.; resources, J.O.; data curation, J.O.; writing—original
draft preparation, S.K. and J.O.; writing—review and editing, S.K. and J.O.; visualization, J.O.;
supervision, S.K.; project administration, J.O. All authors have read and agreed to the published
version of the manuscript.

Funding: This research was funded by the National Research Foundation of Korea (NRF) grant
funded by the Korean government (MSIT), grant number 2020R1C1C1015358 and the Daejeon
University Research Grants (2020).



Int. J. Environ. Res. Public Health 2021, 18, 5804 11 of 12

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Institutional Review Board (IRB No: 1040647-201904-
HR-013-02) from Daejeon University.

Informed Consent Statement: Written informed consent was obtained from all participants prior to
their participation in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available for privacy reasons.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Noh, M.; Huh, H.; Choi, Y.; Lee, H. Current Status of Internet Usage Year 2018. Survey Report (No.: 120005); Korea Internet and

Security Agency & Ministry of Science and ICT: Sejong, Korea, 2019.
2. Koch-Weser, S.; Bradshaw, Y.S.; Gualtieri, L.; Gallagher, S.S. The Internet as a Health Information Source: Findings from the

2007 Health Information National Trends Survey and Implications for Health Communication. J. Health Commun. 2010, 15,
279–293. [CrossRef]

3. World Health Organization. eHealth. 2016. Available online: http://www.who.int/ehealth/en/ (accessed on 18 March 2020).
4. Norman, C.D.; A Skinner, H. eHealth Literacy: Essential Skills for Consumer Health in a Networked World. J. Med. Internet Res.

2006, 8, e9. [CrossRef] [PubMed]
5. Basu, A.; Dutta, M.J. The Relationship Between Health Information Seeking and Community Participation: The Roles of Health

Information Orientation and Efficacy. Health Commun. 2008, 23, 70–79. [CrossRef] [PubMed]
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18. Polat, Ü.; Özen, Ş.; Kahraman, B.B.; Bostanoğlu, H. Factors Affecting Health-Promoting Behaviors in Nursing Students at a

University in Turkey. J. Transcult. Nurs. 2015, 27, 413–419. [CrossRef] [PubMed]
19. Geden, E.; Taylor, S. Construct and empirical validity of the Self-As-Carer Inventory. Nurs. Res. 1991, 40, 47–50.

[CrossRef] [PubMed]
20. Park, S.H.; Lee, S.Y. Exploring categories of health information users on the basis of illness attitude and health information

seeking behavior on the internet. KSJCS 2011, 55, 105–133.
21. Laflamme, D.J. Online Health Information-Seeking, Health Locus of Control and Health Literacy Among Low-Income Internet Users in

East Baltimore; Johns Hopkins University: Baltimore, MD, USA, 2003.
22. Choi, H.J. A Study on the Use of the Elderly Internet Community: Based on Uses and Gratifications Approach. Master’s Thesis,

Sogang University, Seoul, Korea, 2007.
23. Lee, B.; Byoun, W.; Lim, J. The influence of individual’s e-health literacy on doctor-patient communication. J. CyberCommun. Acad.

Soc. 2010, 27, 89–125.
24. Walker, S.N.; Sechrist, K.R.; Pender, N.J. The Health-Promoting Lifestyle Profile. Nurs. Res. 1987, 36, 76–81. [CrossRef] [PubMed]
25. Seo, H.M. Construction of Health Promoting Behaviors Model in Elderly. Ph.D. Thesis, Seoul National University, Seoul, Korea,

February 2001.

http://doi.org/10.1080/10810730.2010.522700
http://www.who.int/ehealth/en/
http://doi.org/10.2196/jmir.8.2.e9
http://www.ncbi.nlm.nih.gov/pubmed/16867972
http://doi.org/10.1080/10410230701807121
http://www.ncbi.nlm.nih.gov/pubmed/18443994
http://doi.org/10.5455/pmb.1-1334227851
http://doi.org/10.1046/j.1365-2648.2001.01831.x
http://www.ncbi.nlm.nih.gov/pubmed/11380723
http://doi.org/10.2196/jmir.1619
http://www.ncbi.nlm.nih.gov/pubmed/22357448
http://doi.org/10.1016/j.nedt.2014.10.022
http://doi.org/10.5762/kais.2015.16.8.5394
http://doi.org/10.1177/0894318403016003016
http://www.ncbi.nlm.nih.gov/pubmed/12876883
http://doi.org/10.2196/jmir.5964
http://www.ncbi.nlm.nih.gov/pubmed/28073739
http://doi.org/10.1177/1043659615569536
http://www.ncbi.nlm.nih.gov/pubmed/25632948
http://doi.org/10.1097/00006199-199101000-00010
http://www.ncbi.nlm.nih.gov/pubmed/1987556
http://doi.org/10.1097/00006199-198703000-00002
http://www.ncbi.nlm.nih.gov/pubmed/3644262


Int. J. Environ. Res. Public Health 2021, 18, 5804 12 of 12

26. Hayes, A.F. Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-Based Approach; Guilford Press:
New York, NY, USA, 2013; p. 507.

27. Preacher, K.J.; Hayes, A.F. Asymptotic and resampling strategies for assessing and comparing indirect effects in multiple mediator
models. Behav. Res. Methods 2008, 40, 879–891. [CrossRef]

28. Britt, R.K.; Hatten, K.N. Need for Cognition and Electronic Health Literacy and Subsequent Information Seeking Behaviors
Among University Undergraduate Students. SAGE Open 2013, 3, 1–10. [CrossRef]

29. Statistics Korea. 2018 Report of Society Survey; KOSIS: Seoul, Korea, 2018; Available online: http://kosis.kr/statHtml/statHtml.
do?orgId=101&tblId=DT_1SSHE020R&conn_path=I2 (accessed on 6 November 2018).

30. Walker, S.; Sechrist, K.; Pender, N. The Health-Promoting Lifestyle Profile II; Unpublished Manuscript; University of Ne-braska
Medical Center: Omaha, NE, USA, 1995.

31. Byeon, Y.S.; Oak, J. The relation between perceived health status and health-promoting behavior in female college stu-dents. J.
Korean Acad. Community Health Nurs. 2008, 19, 715–723.

32. Perazzo, J.; Reyes, D.; Webel, A. A Systematic Review of Health Literacy Interventions for People Living with HIV. AIDS Behav.
2017, 21, 812–821. [CrossRef] [PubMed]

33. Lee, M.K.; Oh, J. Health-Related Quality of Life in Older Adults: Its Association with Health Literacy, Self-Efficacy, Social Support,
and Health-Promoting Behavior. Health 2020, 8, 407. [CrossRef] [PubMed]

34. Zakar, R.; Iqbal, S.; Zakar, M.; Fischer, F. COVID-19 and Health Information Seeking Behavior: Digital Health Literacy Survey
amongst University Students in Pakistan. Int. J. Environ. Res. Public Health 2021, 18, 4009. [CrossRef] [PubMed]
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