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Abstract

Background: eHealth literacy is essential for postsecondary students; however, few studies have systematically reviewed its
levels and related outcomes in this population.

Objective: This study aims to systematically review the existing literature on eHealth literacy levels and the associated outcomes
among postsecondary students.

Methods: We systematically searched the PubMed, Web of Science, CINAHL, Embase, Cochrane Library, APA PsycInfo and
APA PsycArticles, China National Knowledge Infrastructure, Wanfang Data, Base, and OpenGrey databases for studies published
from 2006 to July 01, 2024, following the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
guidelines. Studies were eligible if they were quantitative research papers, assessed eHealth literacy, described the relationship
between eHealth literacy and other outcomes, and included postsecondary students. The risk of bias was assessed using the
modified Appraisal Tool for Cross-Sectional Studies.

Results: A total of 89 cross-sectional studies were included from among 45,168 eHealth literacy–related publications, with 68
rated as high quality and 21 as moderate quality. Various assessment tools were used across studies, with the eHealth Literacy
Scale being the most commonly used (56/89, 63%). Reported eHealth literacy total scores ranged from 23.6 (SD 6.8) to
31.4 (SD 4.4), and mean item scores ranged from 3.42 (SD 0.61) to 4.10 (SD 0.56). Associated outcomes were grouped into
cognitive, emotional, and behavioral domains. eHealth literacy was positively associated with cognitive outcomes, including
health knowledge, self-efficacy, disease prevention behaviors, and health attitudes. Regarding emotional outcomes, eHealth
literacy was linked to higher psychosocial well-being, more positive emotions, and lower negative emotions; however, its
associations with overall well-being, depression, and COVID-19 fear were inconclusive. Regarding behavioral outcomes, eHealth
literacy was associated with greater use of electronic information, disease prevention practices, volunteerism, and clinical
decision-making. Its relationships with health care use, social media engagement, and healthy living were more complex and
context-dependent.

Conclusions: eHealth literacy among postsecondary students ranges from moderate-low to moderate-high, with variations due
to inconsistent assessment tools. It shows positive associations with cognitive, emotional, and behavioral outcomes, though links
to healthy living, digital and health service engagement, and certain psychosocial aspects remain complex. Future research should
standardize measurements and explore the mechanisms across disciplines and cultures to guide effective health promotion.

Trial Registration: PROSPERO CRD42024559587; https://www.crd.york.ac.uk/PROSPERO/view/CRD42024559587
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Introduction

Adulthood is recognized as a distinctive developmental phase
that marks the critical transition from adolescence to adulthood
[1,2]. This period is characterized by significant lifestyle
transformations, including independent living, establishing new
social networks, and managing personal time and decisions [3].
During this phase, individuals are particularly susceptible to
various adverse health behaviors due to factors such as financial
stress, academic workload, and inadequate social support [4,5].
Postsecondary students fall precisely within this high-risk period
[6].

In addition to facing health risks themselves, postsecondary
students play a vital role in public health communication [7].
They often serve as intermediaries between professionals and
the broader public, especially when scientific understanding is
limited or expert opinions diverge [8,9]. Through academic
coursework and faculty interactions, students gain access to
professional knowledge, and their daily communication with
family and friends connects them closely to their communities
[7]. This familiarity with both professional and community
perspectives positions them to effectively translate complex
health information for a broader audience, making them valuable
sources of health information and key actors in health promotion
[7].

According to the China Internet Network Information Center,
as of December 2024, China had approximately 1.108 billion
internet users, with students comprising a significant proportion
[10]. The internet provides quick access to a vast amount of
up-to-date health information and allows users to interact with
health care professionals through platforms such as social media,
messaging services, and video streaming sites [11]. Beyond
passive information acquisition, the internet supports
multidirectional information sharing [12], and many health care
providers now use digital platforms to disseminate health
knowledge [13]. University students, as active internet users,
frequently turn to online sources for health-related information
[14].

However, the wide variety and inconsistent quality of online
health content pose significant challenges [15]. Students often
face challenges in evaluating the credibility and relevance of
online health information, increasing the risk of misinformation
and biased content shaped by commercial or ideological interests
[16]. This underscores the need to assess individuals’ abilities
to effectively search for, understand, evaluate, and apply online
health information, a concept captured by eHealth literacy [17].

eHealth literacy, introduced by Norman and Skinner in 2006
[18], refers to an individual’s ability to seek, find, understand,
and appraise health information from electronic sources and
use this knowledge to address health problems. Since its
inception, a growing body of literature has sought to refine and
expand the measurement of this construct. Several assessment

instruments have been developed to operationalize eHealth
literacy, including the e-Health Literacy Scale (eHEALS) [19],
the eHealth Literacy Scale (EHLS) [20], and the Digital Health
Literacy Instrument (DHLI) [21], among others. In addition to
instrument development, empirical studies have investigated
the levels of eHealth literacy across diverse populations,
identified key determinants influencing these levels, and
examined the associations between eHealth literacy and a wide
range of health outcomes, particularly among healthy adults
and individuals with specific medical conditions such as prostate
cancer [17,22-25].

Among university students, research has indicated that eHealth
literacy is positively associated with lifestyle behaviors [26,27],
health information seeking and usage [28], emotional outcomes
[29], and other variables. One study has summarized and
critically evaluated the levels of eHealth literacy among college
students [30]. However, to date, few studies have systematically
reviewed the broad range of outcomes associated with eHealth
literacy in this population. A comprehensive synthesis of
existing findings is therefore urgently needed to better
understand these associations and guide future research and
practice.

The patient health engagement (PHE) model conceptualizes
health engagement as a dynamic process involving the
progressive integration of cognitive, emotional, and behavioral
components [31]. Rooted in patients’ preferences and lived
experiences, it offers a structured framework for designing
tailored interventions [32]. According to the model, individuals
demonstrate varying engagement levels, with “activation”
reflecting gradual advancement across these domains [31]. In
this context, Barello et al [33] applied the PHE model and found
that eHealth interventions can effectively promote students’
health behavior engagement by targeting these dimensions and
supporting incremental change. The model has also been used
to examine self-management engagement in individuals with
chronic conditions such as diabetes and heart failure [32,34].
Thus, the PHE model might provide a valuable perspective on
how eHealth literacy may facilitate behavior change among
postsecondary students.

This study aims to conduct a systematic review to synthesize
and critically appraise the associations between eHealth literacy,
as assessed by various measurement instruments, and a broad
range of outcomes among postsecondary students. By providing
a comprehensive overview of existing evidence, this review
seeks to advance the understanding of the current state of
eHealth literacy in this population and its related outcomes and
to inform future research in this area.

Methods

Review Registration
The review protocol was registered on PROSPERO
(International Prospective Register of Systematic Reviews) [35]
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with identifier number CRD42024559587. We performed this
systematic review in accordance with the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses)
guidelines (Multimedia Appendix 1) [36].

Data Sources and Search Strategy
A literature search was performed in 10 databases, including
PubMed, Web of Science, CINAHL, Embase, Cochrane Library,
APA PsycInfo and APA PsycArticles, China National
Knowledge Infrastructure, Wanfang Data, Base, and OpenGrey,
to identify peer-reviewed publications on eHealth literacy and
health outcomes among university students. The search terms
involved 2 domains (“eHealth literacy” related and “relate”
related). Searches were conducted for publications from January
2006 to July 1, 2024, as the concept of eHealth literacy was
first mentioned by Norman and Skinner in 2006 [18]. The
detailed search strategy is presented in Multimedia Appendix
2. EndNote and Rayyan were used to support the management
of this review.

Eligibility Criteria
Peer-reviewed empirical studies were screened to assess their
relevance to the purpose of this systematic review. Studies were
included in our review if they (1) assessed eHealth literacy; (2)
described the relationship between eHealth literacy and other
outcomes using statistical methods, with reporting of statistically
significant associations; and (3) included postsecondary students,
such as those in associate degree, vocational, undergraduate,
graduate, or PhD programs.

Studies were excluded if they were (1) nonoriginal articles,
including reviews, meta-analyses, case reports, editorials,
conference abstracts, book chapters, opinion pieces, or letters;
and (2) qualitative studies that did not provide quantitative data
necessary to examine the relationship between eHealth literacy
and relevant outcomes.

Study Selection
A 2-step selection process was used to identify eligible studies.
In the first round, 2 independent investigators (YZ and LX)
screened the titles and abstracts of all initially retrieved

publications. Next, potentially relevant studies were reviewed
in full by the 2 investigators (YZ and LX) to select papers
related to our topic. Any discrepancies were resolved by
discussion, and a third reviewer (FF) was consulted if necessary.

Data Collection and Risk of Bias Assessment
For the included studies, data extraction was conducted by 2
investigators (YZ and LX) to collect 3 sets of information: (1)
study characteristics, including author, year of publication,
country, sample size, and characteristics of the participants
(population type, age, and sex); (2) eHealth literacy level and
instruments to measure eHealth literacy; and (3) study outcomes
and instruments to measure outcomes.

The 2 investigators (YZ and LX) assessed the quality of the
eligible publications using the Appraisal Tool for
Cross-Sectional Studies (AXIS) [37], which is used for assessing
the quality of cross-sectional studies. This tool involves
assigning a numerical score to each criterion: 1 point for clear
evidence present in papers, and 0 points if absent altogether.
The scoring system aligns with previous studies, where a total
score of 16 or higher indicates high quality, scores from 12 to
16 indicate moderate quality, and scores below 12 indicate low
quality [38].

Results

Study Selection
A total of 45,168 records were initially identified in electronic
databases and imported into SPSS software (IBM Corp). Of
these records, 17,131 duplicates were removed from the
EndNote database, and 28,037 studies were imported into
Rayyan software for title and abstract screening. Following this,
5067 additional duplicates were removed, and 22,388 articles
were further removed after the titles and abstracts were found
to be irrelevant. Of the 582 publications included for full-text
review, 493 articles were excluded for the following reasons:
not postsecondary students (n=488) and qualitative study (n=5).
A total of 89 articles met the eligibility criteria. The detailed
study selection process with the reasons for exclusion during
the screening steps is shown in Figure 1.
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Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) flowchart for the study selection process.

Study Characteristics
The overall characteristics of the included studies are
summarized in Multimedia Appendix 3. Among the 89 studies,
most were from China (n=40), followed by South Korea (n=12),
Turkey (n=11), the United States (n=6), Czechia (n=2), Ecuador
(n=2), Philippines (n=2), Malaysia (n=2), Austria (n=1), Brazil
(n=1), Ghana (n=1), Hungary (n=1), India (n=1), Iran (n=1),
Italy (n=1), Japan (n=1), Pakistan (n=1), Romania (n=1),
Vietnam (n=1), and both Sweden and Poland (n=1). All retrieved
studies were cross-sectional studies using questionnaires. The
study participants were grouped into various categories,
including associate degree students or vocational students,
undergraduate students, graduate students, and PhD students.
The sample size in the included studies ranged from 66 [39] to
5641 [40]. Of the 89 studies, 18 (20%) were published from
2014 to 2019, and 71 (80%) were published after 2020.

Risk of Bias Assessment
The risk of bias assessment revealed that 21 studies were of
moderate quality and 68 studies were of high quality according
to the AXIS criteria (Multimedia Appendix 4).

Measurement of eHealth Literacy in the Included
Studies
Overall, the 8-item eHEALS was the most frequently used
instrument to measure eHealth literacy levels among university
students in the included studies (56/89, 63%). Additionally, 5
studies used the modified eHEALS, 6 used the EHLS, 1 used
the modified EHLS, 3 used the DHLI, 5 used the modified
DHLI, 2 used the DHLI with respect to COVID-19, 1 used
COVID-19 Digital Health Literacy, 3 used the eHealth Literacy
Scale for College Students, 1 used Lee Sang-rok’s e-Health
Literacy Scale, 1 used Perceived e-Health Literacy (PEHL), 1
used eHealth Literacy (EHL), 1 used an e-Health Literacy tool,
1 used the mobile eHealth Literacy Scale (m-eHEALS), 1 used
the Self-Developed e-Health Literacy Questionnaire, and 1 used
the electronic media health literacy scale.

eHealth Literacy Levels
Due to the diversity of the instruments used to assess eHealth
literacy in the included studies, this review reports the eHealth
literacy levels measured by the 3 widely used scales (eHEALS,
DHLI, and EHLS).

A total of 56 studies used the eHEALS, which has a total score
ranging from 0 to 40 and item scores ranging from 1 to 5.
Among these studies, 47 reported eHealth literacy levels. The
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mean total scores ranged from 23.6 (SD 6.8) to 31.4 (SD 4.4),
while the mean item scores ranged from 3.42 (SD 0.61) to
4.10 (SD 0.56). One study reported a median score of 32.00
(IQR 28.00, 2.00), suggesting considerable variation across
studies from lower-middle to upper-middle levels.

Three studies used the DHLI, with item scores ranging from 1
to 4, where higher scores indicate higher levels of eHealth
literacy. The mean scores ranged from 2.80 (SD 0.42) to
3.10 (SD 0.40), reflecting a moderate level of eHealth literacy
among postsecondary students.

Six studies applied the EHLS, of which 3 reported detailed
eHealth literacy scores. This scale ranges from 1 (low) to 5
(high). The reported mean scores for functional eHealth literacy
ranged from 3.56 (SD 0.77) to 3.94 (SD 0.77), those for
interactive eHealth literacy ranged from 3.57 (SD 0.71) to
3.67 (SD 0.67), and those for critical eHealth literacy ranged
from 3.59 (SD 0.72) to 3.78 (SD 0.79), indicating moderate to
above-moderate levels of eHealth literacy.

Outcomes and Their Associations With eHealth
Literacy
We categorized the reported outcomes using the PHE model,
which includes cognitive, emotional, and behavioral components
[31]. Among the outcomes identified in our review, behavioral
outcomes were the most common (61/89, 69%), followed by
cognitive outcomes (34/89, 38%) and emotional outcomes
(23/89, 29%).

Relationship Between eHealth Literacy and Cognitive
Outcomes in Postsecondary Students
In terms of cognitive outcomes, eHealth literacy was positively
associated with health-related knowledge, including
understanding of COVID-19 during the pandemic, infectious
diseases, emergency contraception, cervical cancer, human

papillomavirus (HPV), and mental health, but had no
relationship with COVID-19 vaccination knowledge. Regarding
beliefs, higher eHealth literacy was linked to greater
self-efficacy, including general self-efficacy, online technology
use self-efficacy, and social media use self-efficacy, as well as
more positive life perspectives.

In terms of disease-related attitudes, eHealth literacy was
negatively associated with misleading disease information (eg,
the notion that COVID-19 is a hoax or was artificially created).
Conversely, it was positively associated with awareness of
disease susceptibility and severity (eg, HPV, cervical cancer,
and COVID-19), as well as with favorable attitudes toward
COVID-19 prevention and control, COVID-19 vaccination, and
vaccination intention during the pandemic. However, there was
no relationship between eHealth literacy and the subjective
perception of the severity of the pandemic.

Concerning general health attitudes, eHealth literacy was
positively related to health perception, risk perception of
e-cigarettes, positive attitudes toward healthy nutrition and
exercise, intentions for future health maintenance, and
willingness to engage in health communication.

Regarding attitudes toward digital health, eHealth literacy was
positively associated with the perceived usefulness, satisfaction,
trust, enthusiasm, and evaluation of online health information;
favorable attitudes toward internet medical advertisements and
mobile health software; a proactive approach regarding seeking
and using online health information both at present and in the
future; and a higher tendency to seek health information.
However, it was negatively associated with satisfaction with
mobile health software.

Additionally, eHealth literacy was positively associated with
attitudes toward the need for volunteer work (Table 1).
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Table 1. Relationship between eHealth literacy and cognitive outcomes among postsecondary students.

RelationshipaCognitive outcomes

Knowledge

Health-related knowledge

High COVID-19–related knowledge

Positive association [19,41]COVID-19 knowledge

No association [42]COVID-19 vaccination knowledge

High knowledge of other diseases

Positive association [43]Infectious disease health literacy

Positive association [44]Emergency contraception knowledge

Positive association [45]Cervical cancer and human papillomavirus knowledge

Positive association [46]Mental health literacy

Belief

Beliefs about self-efficacy

Positive association [47,48]High generalized self-efficacy

Positive association [49]High online technology use self-efficacy

Positive association [50]High social media use self-efficacy

Beliefs about life

Positive association [20,51]Positive life perspectives

Attitude

Attitudes toward diseases

Attitudes toward misleading disease information

Negative association [52,53]COVID-19 is a hoax

Negative association [52]COVID-19 was created

Perceptions of disease susceptibility and severity

Positive association [45,54]Perceived sensitivity and perceived seriousness of human papillomavirus and cervical
cancer

Positive association [21]COVID-19 would likely be contracted

Positive association [21]COVID-19 would severely impact their life

No association [21]Subjective perception of the severity of the pandemic

Positive attitudes toward the prevention and control of diseases

Positive association [19,48]Positive attitudes toward the prevention and control of COVID-19

Positive association [42]Positive attitudes toward COVID-19 vaccination

Positive association [21,55,56]COVID-19 vaccination intention

Attitudes toward health

Positive association [57]Health perception

Attitudes toward e-cigarettes

Positive association [58]E-cigarette risk perception

No association [58]E-cigarette benefit perception

Positive association [59]Positive attitudes toward healthy nutrition

Positive association [60]Positive attitudes toward exercise

Positive association [61]Future health maintenance attitudes

Positive association [50]Willing to engage in health communication

Attitudes toward digital tools
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RelationshipaCognitive outcomes

Attitudes toward digital health tools and resources

Negative association [62]Satisfaction with mobile health software

Positive association [39,63]Perceived usefulness of online health information

Positive association [64,65]Satisfaction with online COVID-19 information

Positive association [66,67]Trust in online health information

Positive association [39,65]Perceived importance of accessing health resources online

Positive association [66]Positive attitudes toward internet medical advertisement

Positive association [62]Trust in mobile health software

Positive association [29]Technology enthusiasm

Attitudes toward the use of digital health tools and resources

Positive association [61,68]Positive attitudes toward seeking and using online health information now or in the future

Positive association [63]Health information seeking inclination

Attitudes toward volunteers

Positive association [69]Need for volunteer work

aThe association between eHealth literacy and cognitive outcomes.

Relationship Between eHealth Literacy and Emotional
Outcomes in Postsecondary Students
In terms of emotional outcomes, eHealth literacy was positively
associated with psychosocial well-being, including mental
health, resistance to peer pressure, and spiritual health, as well
as with positive emotional states such as sense of coherence

and fulfillment of psychological needs. However, its association
with overall well-being remains unclear. eHealth literacy was
negatively related to negative emotional outcomes, including
anxiety, cyberchondria, and distress arising from online health
information seeking. Its relationship with depression and fear
of COVID-19 during the pandemic, however, was uncertain
(Table 2).
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Table 2. Relationship between eHealth literacy and emotional outcomes among postsecondary students.

RelationshipaEmotional outcomes

Psychosocial wellness

Positive association [70-72]Mental health

Positive association [73]Resistance to peer pressure

Positive association [65,74-76]; No associ-
ation [77,78]

Well-being

Positive associationDetermining the relevance of health information to a personal situation

No associationSearching for online health information

No associationGenerating personal health-related content

No association [79]Assessing the credibility of health information

Positive association [51]Spiritual health

Negative emotions

Negative association [77]Negative emotions

Negative association [80]; No association
[81]

Depression

Anxiety

Negative association [81]Anxiety

Negative association [53,64,74,79]Future anxiety

Negative association [82]Health anxiety

Negative association [29]Technology anxiety

Negative association [64,65]; No association
[81,83]

Fear of COVID-19

Negative association [47,82]Cyberchondria

Negative association [84]Distress with online health information seeking

Positive emotions

Positive association [74,85]Sense of coherence (ability to adapt when confronted with adversities or challenges)

Positive association [77]Satisfaction of psychological needs

aThe association between eHealth literacy and emotional outcomes.

Relationship Between eHealth Literacy and Behavioral
Outcomes in Postsecondary Students
In terms of internet use and health information–seeking
behaviors, eHealth literacy was positively associated with
health-related social media use, health information seeking (eg,
healthy lifestyle and cervical cancer), information processing
(eg, accessing eHealth information and detecting online rumors),
and effective use of mobile health apps. It was negatively
associated with mobile phone addiction. Associations with
general social media use and health service use were inconsistent
and may vary across eHealth literacy dimensions.

In terms of healthy living, eHealth literacy was positively
associated with better physical health. It also showed a positive
association with certain domains of healthy lifestyle behaviors,
such as maintaining a regular routine, practicing safe sex, and
life appreciation. However, the findings were inconsistent
regarding the relationship between eHealth literacy and self-care
agency, as well as other aspects of healthy lifestyle behaviors,

including sleep, diet and nutrition, physical activity, avoidance
of harmful substances, interpersonal relationships, health
responsibility behaviors, and mental health behaviors.

Regarding disease-related behaviors, eHealth literacy was
positively associated with disease prevention behaviors, such
as receiving necessary vaccinations, as well as disease
management behaviors, including disease coping, dysmenorrhea
management, and rational drug use. However, a negative
association was found with HPV vaccination. eHealth literacy
was also positively linked to certain COVID-19–related
behaviors during the pandemic, including handwashing, staying
at home except for essential activities, participation in
quarantine, and COVID-19 vaccination. However, the findings
were inconsistent for behaviors, such as physical distancing and
mask-wearing, and no association was found with avoiding
crowded places or maintaining regular indoor ventilation.

Additionally, eHealth literacy was positively associated with
volunteer behavior and clinical decision-making ability (Table
3).
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Table 3. Relationship between eHealth literacy and behavioral outcomes among postsecondary students.

RelationshipaBehavioral outcomes

Internet use and health information–seeking behavior

Social media use

Positive association [86]Medical or social media use for health information

No association [58]; Positive association [87]Social media use

Online health information–seeking behavior

No association [84]Compulsiveness with online health information seeking

Positive association [28,39,63,84,86]Online health information–seeking behavior

Positive association [61]Online healthy lifestyle information–seeking behavior

Health information–seeking behavior

Positive association [47]Health information seeking

Positive association [54]Actively seeking and obtaining information about cervical cancer

Information processing

Positive association [67,88]Accessing and using electronic health information

Positive association [89]Detecting online rumors during public health emergencies

Usage efficiency and effectiveness of mobile health care apps

Positive association [90]Engaging in the efficient use of mobile health care apps

Positive association [90]Engaging in the effective use of mobile health care apps

Negative association [91]Mobile phone addiction

Health service use

Positive association for interactive and critical
eHealth literacy, and no association for functional
eHealth literacy [92]

Making good use of diverse health care services

Positive association for interactive and critical
eHealth literacy, and no association for functional
eHealth literacy [92]

Making good use of a multitiered health care system

Positive association for critical eHealth literacy, and
no association for functional and interactive eHealth
literacy [92]

Seeking medical advice based on different needs

Negative association for functional eHealth literacy,
positive association for interactive eHealth literacy,
and no association for critical eHealth literacy [92]

Frequency of medical use

Healthy living

Positive association [93]Better physical health

No association [78]Health complaints

Positive association [46,73,86]; No association for
nonnursing students, and positive association for
nursing students [94]

Self-care agency

Positive association [41,48,51,63,86,95-106]; No
association for Koreans, and negative association for
Chinese [67]

Healthy lifestyle behavior

Positive association [99-101]Regular routine

Sleep

Negative association [107]Staying up late

Positive association [61,95,108]; No association [26]Obtaining sufficient sleep

Diet and nutrition
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RelationshipaBehavioral outcomes

Positive association [99-102]; No association
[51,109]; Positive association for critical eHealth
literacy, and no association for functional and inter-
active eHealth literacy [20]

Nutrition

Positive association [26]Eating breakfast

Positive association [61,95,110,111]; Positive associ-
ation for interactive eHealth literacy, and no associa-
tion for critical and functional eHealth literacy [112]

Balanced dietary behavior

Positive association [84]Dietary improvement behavior

Positive association for critical eHealth literacy, and
no association for functional and interactive eHealth
literacy [112]

Regular eating habits

Positive association for critical and functional
eHealth literacy, and no association for interactive
eHealth literacy [112]

Unhealthy food intake

Positive association for interactive and critical
eHealth literacy, and no association for functional
eHealth literacy [112]

Healthy consumption pattern

Positive association [26,61,84,95,99-102,108,110];
No association [51,109,113]; Positive association for
critical eHealth literacy, and no association for
functional and interactive eHealth literacy [20]

Physical activity

Maintaining a lifestyle free of harmful substances

Positive association [61,99]; No association [100]Maintaining a lifestyle free of harmful substances

Positive association [107,108]; No association [26]Smoking

Positive association [108]; No association [26]Alcohol consumption

Interpersonal relationships

Positive association [51,61,99-102]; Positive associ-
ation for functional and critical eHealth literacy, and
no association for interactive eHealth literacy [20]

Interpersonal relationships

Positive association [87]Online bridging social capital ability

No association [87]Online bonding social capital ability

Positive association [61]Maintaining safe sex practices

Positive association [99-102]; No association [51];
Positive association for critical eHealth literacy, and
no association for functional and interactive eHealth
literacy [20]

Health responsibility behaviors for maintaining personal and public hygiene

Positive association [99-101]Life appreciation behavior

Mental health behavior

Positive association [51,99,101,102]; Positive associ-
ation for critical eHealth literacy, and no association
for functional and interactive eHealth literacy [20]

Stress management

Positive association [102,106]Promoting mental health behaviors

Positive association [70]Online psychological help-seeking behavior

Disease-related behavior

Disease preventive behavior

Positive association [61]Get necessary vaccinations

Negative association [114]Human papillomavirus vaccination

COVID‐19–related behavior

Positive association [19,21,40,41,98,115]COVID‐19–related preventive behavior
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RelationshipaBehavioral outcomes

Positive association [81,116]Frequent hand washing

Positive association [81,116]; No association [117]Physical distancing

No association [117]Avoiding crowded places

Positive association [81,116]; No association [117]Wearing a mask

Positive association [116]Staying at home except for essential activities

Positive association [55]Participation in COVID-19 quarantine measures

No association [117]Regular indoor ventilation

Positive association [42]COVID-19 vaccination behavior

Disease management behavior

Positive association [118]Disease coping behavior

Positive association [119]Dysmenorrhea management behavior

Positive association [120]Rational drug use

Other behaviors

Positive association [69]Volunteer work action

Positive association [121]Clinical decision-making ability

aThe association between eHealth literacy and behavioral outcomes.

Discussion

Summary of the Review Findings
This systematic review provides a comprehensive examination
of eHealth literacy levels and a broad spectrum of associated
outcomes among postsecondary students, addressing cognitive,
emotional, and behavioral dimensions.

eHealth Literacy Levels
This review summarizes eHealth literacy levels as assessed by
the 3 most widely used instruments (eHEALS, DHLI, and
EHLS). Results based on the eHEALS revealed considerable
variability, with scores ranging from lower-middle to
upper-middle levels. Assessments using the DHLI indicated a
moderate level of eHealth literacy among postsecondary
students, while findings from the EHLS suggested levels ranging
from moderate to above-moderate.

Taken together, these results suggest that postsecondary students
generally demonstrate eHealth literacy levels ranging from
lower-middle to upper-middle. However, the interpretation is
constrained by heterogeneity in measurement tools and scoring
systems across studies. Thus, there is a critical need for the
adoption of more rigorous and standardized instruments to
accurately evaluate eHealth literacy in this population.

Relationship Between eHealth Literacy and Cognitive
Outcomes in Postsecondary Students
Our review demonstrates a positive association between eHealth
literacy and general health-related knowledge, including topics
such as COVID-19 during the pandemic, infectious diseases,
reproductive health, and mental health. This may reflect the
ability of individuals with higher eHealth literacy to effectively
acquire and apply online health information [122]. However,
no significant association was found with COVID-19

vaccination knowledge [42], possibly due to the technical
complexity of vaccine-related content, which may exceed the
comprehension supported by general eHealth literacy,
particularly among nonmedical students [123]. These findings
highlight the distinction between general and domain-specific
health literacy, suggesting that eHealth literacy alone may be
insufficient for understanding complex medical information.
Further research is warranted to examine the moderating roles
of educational background and targeted interventions in bridging
this gap.

Higher eHealth literacy was also linked to greater self-efficacy
across general, technological, and social media contexts. This
likely results from improved health information access and
comprehension, enhancing confidence in managing health issues
[124]. Additionally, students with higher eHealth literacy tended
to hold more optimistic life views, possibly because access to
credible information reduces uncertainty and promotes a positive
psychological state [25,79,125]. Their enhanced ability to
manage health through information appraisal may strengthen
perceived control, thereby promoting self-efficacy and optimism.
Nonetheless, further research is needed to clarify these
mechanisms [126].

eHealth literacy was associated with more accurate
disease-related attitudes. Individuals with higher eHealth literacy
exhibited lower acceptance of misinformation and greater
awareness of disease susceptibility and severity, likely due to
stronger skills in information evaluation and heightened health
consciousness [54,127]. Positive attitudes toward COVID-19
prevention and control during the pandemic were positively
associated with eHealth literacy. This may reflect the role of
adequate health knowledge in shaping attitudes and supporting
the adoption of preventive behaviors. Individuals with higher
eHealth literacy are more capable of acquiring, evaluating, and
applying online health information, which in turn facilitates the
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development of informed attitudes and corresponding actions
[19,128]. However, no significant association was found
between eHealth literacy and subjective perceptions of pandemic
severity, possibly due to the influence of sensationalized media
coverage, which may shape perceptions independently of
literacy levels [129].

In terms of general health attitudes, eHealth literacy was
positively associated with various outcomes such as health
perception, risk perception of e-cigarettes, positive attitudes
toward healthy nutrition and exercise, future health maintenance,
and willingness to engage in health communication. Individuals
with higher eHealth literacy are better able to access, understand,
and apply health information, which may enhance their
perception of personal health and facilitate the identification of
health risks [130-132]. According to the
knowledge-attitude-practice (KAP) theory, knowledge forms
the foundation of attitudes, suggesting that individuals with
higher eHealth literacy are more likely to develop positive health
attitudes through active information seeking related to healthy
lifestyles [133]. Among nursing undergraduates, higher eHealth
literacy appears to enhance the awareness of patients’ health
information needs and improve the use of digital tools for
information retrieval, thereby strengthening perceived behavioral
control and intentions to communicate health information [50]. 

eHealth literacy was positively associated with favorable
attitudes toward digital health tools, consistent with the
technology acceptance model, which suggests that perceived
usefulness and ease of use influence technology adoption [134].
Individuals with higher eHealth literacy are better able to access,
understand, and evaluate online health information, likely
enhancing their perception of the value and usability of digital
tools, thereby fostering greater trust and willingness to use them
[63]. Conversely, eHealth literacy was negatively associated
with satisfaction with mobile health apps. This may reflect
higher expectations and more critical evaluations among
individuals with greater eHealth literacy, in contrast to the
limited functionality and user experience issues common in
many current apps [62,135]. Further research is needed to
explore the factors mediating this relationship and to inform
user-centered design improvements.

Finally, eHealth literacy was also positively associated with
awareness of the need for volunteer engagement. While nursing
students generally recognize the importance of volunteering,
barriers, such as limited information, unclear participation
channels, and academic pressure, persist [136]. Higher eHealth
literacy may facilitate access to and comprehension of reliable
health information, thereby enhancing the understanding of the
significance of volunteer roles in public health efforts [137].
However, this association has been examined in only a few
studies, indicating the need for further research to clarify the
mechanisms and contextual factors involved.

Relationship Between eHealth Literacy and Emotional
Outcomes in Postsecondary Students
Our review found that higher eHealth literacy is positively
associated with psychosocial wellness indicators, such as better
mental health, resilience to peer pressure, and enhanced spiritual
well-being. This relationship likely reflects individuals’

improved capacity to critically evaluate online health
information, thereby reducing exposure to misinformation and
related distress, which supports more informed health decisions
and stronger psychosocial resilience [18,73]. Additionally,
higher eHealth literacy appears linked to a stronger sense of
coherence, as it enhances important sense of coherence
components: comprehensibility (understanding health risks and
information), manageability (confidence in addressing these
risks), and meaningfulness (valuing engagement in health
behaviors) [85]. These cognitive frameworks are vital for stress
resilience and maintaining psychological balance.

For medical students, eHealth literacy may support the
fulfillment of basic psychological needs outlined in the
self-determination theory. Engaging with health information
collaboratively fosters relatedness, while self-motivated use
aligned with personal values satisfies autonomy. Additionally,
acquiring and applying health information enhances competence,
contributing to academic growth and professional identity
development [77]. However, the relationship between eHealth
literacy and overall well-being remains inconclusive. Some
studies report positive associations, often linked to reduced
COVID-19 fear and improved health information satisfaction,
which may promote perceived control and self-care [65,74,76].
Yet, these findings are predominantly from the pandemic
context, limiting generalizability. Moreover, discrepancies exist.
One study found that only the personal relevance dimension of
eHealth literacy was associated with well-being [79], while
another observed no significant overall effect after adjusting
for anxiety and sense of coherence [78]. Variations in
measurement tools and analytic methods likely explain these
inconsistent results, underscoring the need for further research
using standardized assessments and robust analyses to clarify
the impact of eHealth literacy on well-being.

Conversely, eHealth literacy has been shown to be negatively
associated with adverse emotional outcomes, such as anxiety,
cyberchondria, and distress related to online health information
seeking, possibly because individuals with higher eHealth
literacy are better able to access and use online mental health
resources for emotion regulation and psychological adaptation
[138].

The relationship between eHealth literacy and depression
remains unclear. For example, the study by Tran et al [81]
reported no significant association between increasing eHealth
literacy scores and depression incidence, whereas the study by
Xie et al [80] identified inadequate eHealth literacy as a
significant risk factor for depression. Both used the same
eHealth literacy tool, but differing depression measures and
statistical approaches (treating eHealth literacy as continuous
versus categorical) may explain these discrepancies. Thus,
further research with standardized depression assessments and
robust analytic methods is warranted to clarify this relationship.

Additionally, the link between eHealth literacy and fear of
COVID-19 during the pandemic is inconclusive. This may be
partly due to the widespread use of social media for public
health functions such as information dissemination, real-time
monitoring, and outbreak prediction [139], which have enhanced
public knowledge throughout the pandemic [65]. Individuals
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with higher eHealth literacy tend to seek health information
across diverse digital platforms and leverage social networks,
potentially reducing fear [65]. However, external factors like
rising case numbers and deaths may increase uncertainty and
perceived threat, possibly offsetting eHealth literacy benefits.
Further research is needed to better understand this complex
relationship [140].

Relationship Between eHealth Literacy and Behavioral
Outcomes in Postsecondary Students
Our review found that higher eHealth literacy correlates with
increased health-related social media use, both online and offline
health information–seeking behaviors, information processing
abilities, and effective use of mobile health apps among
postsecondary students. These outcomes likely stem from
students’ enhanced ability to locate, comprehend, and critically
evaluate digital health information, which increases the
perceived usefulness of digital tools and supports behavior
change in line with the KAP model [128,134]. These students
are thus more inclined to actively seek health information,
process it efficiently, and use digital health tools effectively.
Furthermore, eHealth literacy appears to be inversely related to
mobile phone addiction, possibly due to stronger self-regulation
and critical appraisal skills [91].

However, findings on the relationship between eHealth literacy
and general social media use are mixed. While a study in Taiwan
during the COVID-19 pandemic found no significant association
[58], a prepandemic US study reported a positive correlation
[87]. These inconsistencies may stem from differences in
context, timing, and measurement methods. This suggests that
the relationship is likely multifactorial and context-dependent.
Future studies should adopt multidimensional assessments
(considering frequency, intensity, motivation, content, and
interaction patterns) across diverse populations and periods to
clarify this association.

Regarding health care use, different dimensions of eHealth
literacy show divergent associations. Luo et al [92] reported a
negative association between functional eHealth literacy and
the frequency of medical service use, possibly because
individuals with stronger foundational skills can manage their
health independently [141-143]. In contrast, interactive eHealth
literacy was positively associated with the effective use of
various health care providers and systems, as well as with more
frequent service use. This may reflect the role of advanced
cognitive and communication skills [144] in applying health
information in personalized contexts and increasing
decision-making confidence [145]. Moreover, greater
information access may induce uncertainty or anxiety, leading
to more frequent consultations with professionals [92]. Critical
eHealth literacy has been linked to the use of diverse health care
services and needs-based health care–seeking behaviors, as
individuals with higher critical literacy are better at evaluating
risks and benefits and advocating for their needs [92]. However,
these findings are primarily drawn from a single study, and thus,
further research with larger, more diverse samples is needed to
validate these associations across different countries, academic
disciplines, and educational levels.

In terms of healthy living, eHealth literacy is associated with
better physical health, likely because individuals with higher
application abilities are more capable of using online resources
to create effective exercise plans, make informed decisions
based on their health status, and identify credible information
[93]. Consequently, students with higher eHealth literacy may
have greater motivation and energy to adopt healthy behaviors
[93]. While several studies have reported a positive relationship
between eHealth literacy and self-care agency, most have
focused on nursing or medical students. Only 1 study found a
significant association in nursing students but not in nonhealth
care students, possibly due to limited skills in searching,
understanding, and evaluating online health information [94].
Further research is needed among nonhealth majors.

The relationship between eHealth literacy and healthy lifestyle
behaviors is complex. Some studies report significant positive
associations with specific behaviors, such as maintaining regular
routines, practicing safe sex, and life appreciation. This may be
because maintaining regular routines and safe sex are closely
related to awareness of health risks and prevention, which are
core competencies emphasized in eHealth literacy. Additionally,
individuals with higher eHealth literacy are more likely to
understand concepts related to positive psychology and life
meaning, which can promote behaviors like life appreciation
[51]. Many of these behaviors involve autonomous
decision-making and can be adopted immediately upon
accessing accurate information.

However, inconsistent findings have also been reported. For
example, the study by Nam et al [67] found no significant
correlation among Korean students and a negative association
among Chinese students. Additionally, the relationship between
eHealth literacy and other behaviors, such as sleep, nutrition,
physical activity, substance avoidance, interpersonal
relationships, health responsibility, and mental health, was
mixed. This may be because these behaviors depend not only
on an individual’s ability to obtain, understand, and apply health
information (skills stronger among those with higher eHealth
literacy) but also on external factors like resource availability
and social context [109]. Therefore, examining eHealth literacy
by its subdimensions helps clarify the mechanisms and boundary
conditions that influence its role in promoting health behaviors,
providing more targeted theoretical guidance for interventions.

Analyzing eHealth literacy by its subdimensions (functional,
interactive, and critical) provides greater insights. Our findings
indicate that critical eHealth literacy is more strongly associated
with health-promoting behaviors than functional or interactive
literacy. Critical literacy involves advanced cognitive skills,
enabling individuals to evaluate information comprehensively,
recognize risks and benefits, and advocate for themselves [146].
Therefore, students with high critical literacy are better equipped
to engage in health-enhancing behaviors [20]. In contrast,
functional and interactive literacy represent more basic skills
that do not involve the same depth of processing [147]. It is not
sufficient to merely access information, and critical evaluation
and application are essential for informed decision-making.
However, further research is needed to explore these
relationships in diverse populations and contexts to better
understand the specific mechanisms involved.
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Regarding disease-related behaviors, eHealth literacy was
positively associated with disease prevention and management
behaviors, likely because individuals with higher literacy better
locate, understand, and apply health information for informed
decisions [122]. However, a negative association with HPV
vaccination was observed, the reasons for which remain unclear.
The study by Williams [114] involved diverse racial groups but
did not analyze eHealth literacy subgroups and focused on
university students likely beyond the recommended HPV
vaccination age. Additionally, limited HPV knowledge and
health care provider recommendations influenced vaccination
uptake [114]. These factors suggest that the relationship between
eHealth literacy and vaccination behavior is inconclusive,
highlighting the need for further research across different
populations and vaccine types.

During the pandemic, eHealth literacy was positively associated
with several COVID-19 preventive behaviors, including
handwashing, staying at home except for essential activities,
quarantine participation, and vaccination, likely because
individuals with higher literacy better identify and evaluate
reliable information sources [81]. However, associations with
physical distancing and mask wearing were inconsistent, and
no links were found for avoiding crowded places or maintaining
indoor ventilation. Jiang et al [117] reported no significant
associations for these latter behaviors, possibly due to
differences in country context, pandemic phase, or outbreak
severity. Additionally, behaviors like mask wearing and
distancing may be more influenced by cultural norms, public
attitudes, and external regulations than by individual knowledge
[148]. These findings indicate that the influence of eHealth
literacy varies across behaviors and may be limited when actions
are habitual or externally enforced. Further research should
examine other factors interacting with eHealth literacy in public
health emergencies.

eHealth literacy is positively associated with engagement in
volunteer activities, possibly because individuals with higher
literacy access and understand authoritative online information
on public health, which may enhance their commitment to
volunteering through the KAP pathway [134]. However,
evidence is limited, and further research is needed to clarify this
relationship. Similarly, eHealth literacy shows a positive
correlation with clinical decision-making ability. This may be
due to improved skills in using online resources and critically
evaluating medical information, enabling more informed
decisions [121]. Yet, this area remains underexplored and
requires more investigation.

This study has several strengths. First, it applied the PHE model,
which offers a comprehensive framework to explore the impact
of eHealth literacy on the cognitive, emotional, and behavioral
aspects of engagement. This allows for a deeper understanding
of how eHealth literacy influences not only knowledge and
behaviors but also motivation and psychological engagement
among postsecondary students. Second, the inclusion of studies
published in multiple languages broadens the evidence base,
capturing diverse cultural and contextual factors that may affect
eHealth literacy and its outcomes. This enhances the
generalizability and applicability of the findings across different
countries and populations.

However, this review is not without limitations. First, all
included studies were cross-sectional in design, which limits
the ability to infer causal relationships between eHealth literacy
and health-related outcomes. To better understand the
directionality and underlying mechanisms of these associations,
future longitudinal and interventional studies are warranted.
Second, although study selection and data extraction were
conducted independently by 2 reviewers, the interrater reliability
(eg, Cohen κ) was not formally recorded. While discrepancies
were resolved through discussion and consensus, the lack of a
quantified agreement metric may have limited the transparency
and reproducibility of the review process. Future reviews should
consider formally reporting interrater reliability to enhance
methodological rigor. Third, a key limitation lies in the
heterogeneity and limited replicability of the reported outcomes.
Although over 100 health-related outcomes were identified, the
majority were examined in only a single study, and most relied
on self-reported rather than objective clinical measures. This
diversity and methodological inconsistency hinder the
comparability and synthesis of findings and may compromise
the robustness and generalizability of the conclusions. To
address this, future research should aim to adopt standardized
outcome measures, include validated clinical indicators when
feasible, and replicate studies across diverse populations to
strengthen the cumulative evidence base in this field. Fourth,
this review is limited by the variability in the measurement of
eHealth literacy across the included studies. Different
instruments, such as the eHEALS, EHLS, and DHLI, were
applied, with each being based on distinct conceptual
frameworks and comprising different item constructs. This
heterogeneity in assessment tools may have introduced
inconsistencies in the reported levels of eHealth literacy and
their associations with health-related outcomes, complicating
direct comparison and synthesis of the results. Future research
should strive for consensus on standardized and comprehensive
measurement approaches to improve comparability and advance
the field.

Conclusion
This systematic review comprehensively examined eHealth
literacy levels among postsecondary students and assessed their
associations with various cognitive, emotional, and behavioral
outcomes. Overall, students’ eHealth literacy ranged from
moderate-low to moderate-high levels. However, inconsistencies
in measurement tools and scoring systems underscore the need
for more standardized and validated assessment methods.

eHealth literacy demonstrated positive correlations with
students’ health-related knowledge, self-efficacy, disease
prevention behaviors, health attitudes, and attitudes toward
electronic health information, highlighting its crucial role in
promoting health cognition. Generally, eHealth literacy is
positively associated with psychosocial well-being and positive
emotions and negatively correlated with negative emotions.
Nonetheless, its relationships with well-being, depression, and
fear of COVID-19 remain inconclusive, as they are influenced
by multiple external factors, warranting further in-depth
investigation.
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Moreover, while eHealth literacy generally correlates positively
with the use of electronic information, its influence on health
care service use and social media engagement appears more
complex. Similarly, the relationship between eHealth literacy
and healthy living is multifaceted. Although most studies report
positive associations, healthy living behaviors are also shaped
by other factors. Positive links were also observed between
eHealth literacy and disease prevention practices, volunteerism,
and clinical decision-making abilities.

In conclusion, enhancing eHealth literacy among university
students is critical for improving their health management
capabilities and overall quality of life. Future research should
prioritize standardizing assessment criteria and further exploring
the manifestations and mechanisms of eHealth literacy across
diverse academic disciplines and cultural contexts, thereby
informing more effective educational and health promotion
strategies.

Acknowledgments
This work was financially supported by grants from 2022 Open Topics of the “Care Fund” Program of Jiangsu Provincial Key
Laboratory of Zoonology (HX2206), 2022 Open Topics of the “Care Fund” Program of Jiangsu Provincial Key Laboratory of
Zoonology (HX2214), Management Project of Subei People’s Hospital in Jiangsu Province (YYGL202315), Construction and
Application of Electronic Health Literacy Intervention Program for Elderly Cancer Patients Based on Anderson Model
(HLZD202402), and 2024 University Student Innovation and Entrepreneurship Training Program (XCX20240905). No generative
AI was used in any portion of manuscript writing.

Authors' Contributions
QL, LX, and FF conceptualized the study and designed the methodology. QL and LX searched articles in 10 databases. PZ, YZ,
and LX screened titles and abstracts, and screened full texts related to our topic. YZ and LX extracted data from the selected
articles. QL, LX, YZ, JT, and FF prepared the original draft. All authors reviewed and edited the draft. All authors have read and
approved the final version of the manuscript.

Conflicts of Interest
None declared.

Multimedia Appendix 1
PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) checklist.
[PDF File (Adobe PDF File), 97 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Detailed search strategy.
[DOCX File , 33 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Overall characteristics of the 89 included studies.
[DOC File , 273 KB-Multimedia Appendix 3]

Multimedia Appendix 4
Risk of bias assessment of the 89 included studies.
[DOC File , 386 KB-Multimedia Appendix 4]

References

1. Li S, Cui G, Zhou F, Liu S, Guo Y, Yin Y, et al. The longitudinal relationship between eHealth literacy, health-promoting
lifestyles, and health-related quality of life among college students: a cross-lagged analysis. Front Public Health. Jul 8,
2022;10:868279. [FREE Full text] [doi: 10.3389/fpubh.2022.868279] [Medline: 35875048]

2. Arnett JJ. Emerging adulthood: A theory of development from the late teens through the twenties. American Psychologist.
2000;55(5):469-480. [doi: 10.1037//0003-066x.55.5.469]

3. Almutairi KM, Alonazi WB, Vinluan JM, Almigbal TH, Batais MA, Alodhayani AA, et al. Health promoting lifestyle of
university students in Saudi Arabia: a cross-sectional assessment. BMC Public Health. Sep 05, 2018;18(1):1093. [FREE
Full text] [doi: 10.1186/s12889-018-5999-z] [Medline: 30185167]

4. Marendić M, Aranza D, Aranza I, Vladislavić S, Kolčić I. Differences between health and non-health science students in
lifestyle habits, perceived stress and psychological well-being: a cross-sectional study. Nutrients. Feb 23, 2024;16(5):620.
[FREE Full text] [doi: 10.3390/nu16050620] [Medline: 38474748]

J Med Internet Res 2025 | vol. 27 | e64489 | p. 15https://www.jmir.org/2025/1/e64489
(page number not for citation purposes)

Li et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v27i1e64489_app1.pdf&filename=239eca511bc53685b41cf13e688a9392.pdf
https://jmir.org/api/download?alt_name=jmir_v27i1e64489_app1.pdf&filename=239eca511bc53685b41cf13e688a9392.pdf
https://jmir.org/api/download?alt_name=jmir_v27i1e64489_app2.docx&filename=69f5c1875de4e66195aaa4b49842e3e6.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e64489_app2.docx&filename=69f5c1875de4e66195aaa4b49842e3e6.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e64489_app3.doc&filename=95d15a830086c66905afb37f4d5ea624.doc
https://jmir.org/api/download?alt_name=jmir_v27i1e64489_app3.doc&filename=95d15a830086c66905afb37f4d5ea624.doc
https://jmir.org/api/download?alt_name=jmir_v27i1e64489_app4.doc&filename=9d4d10a2266b3b44f03d63e4a86b1d16.doc
https://jmir.org/api/download?alt_name=jmir_v27i1e64489_app4.doc&filename=9d4d10a2266b3b44f03d63e4a86b1d16.doc
https://europepmc.org/abstract/MED/35875048
http://dx.doi.org/10.3389/fpubh.2022.868279
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35875048&dopt=Abstract
http://dx.doi.org/10.1037//0003-066x.55.5.469
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-018-5999-z
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-018-5999-z
http://dx.doi.org/10.1186/s12889-018-5999-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30185167&dopt=Abstract
https://www.mdpi.com/resolver?pii=nu16050620
http://dx.doi.org/10.3390/nu16050620
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38474748&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


5. Almoraie NM, Alothmani NM, Alomari WD, Al-amoudi AH. Addressing nutritional issues and eating behaviours among
university students: a narrative review. Nutr. Res. Rev. Feb 15, 2024;38(1):53-68. [doi: 10.1017/s0954422424000088]

6. Laska MN, Pasch KE, Lust K, Story M, Ehlinger E. Latent class analysis of lifestyle characteristics and health risk behaviors
among college youth. Prev Sci. Dec 5, 2009;10(4):376-386. [FREE Full text] [doi: 10.1007/s11121-009-0140-2] [Medline:
19499339]

7. Shah H, Simeon J, Fisher KQ, Eddy SL. Talking science: undergraduates' everyday conversations as acts of boundary
spanning that connect science to local communities. CBE Life Sci Educ. Mar 2022;21(1):ar12. [FREE Full text] [doi:
10.1187/cbe.21-06-0151] [Medline: 35179951]

8. Blöbaum B. Trust and Communication in a Digitized World: Models and Concepts of Trust Research. Cham, Switzerland.
Springer; 2016.

9. Britt MA, Richter T, Rouet J. Scientific literacy: the role of goal-directed reading and evaluation in understanding scientific
information. Educational Psychologist. May 19, 2014;49(2):104-122. [doi: 10.1080/00461520.2014.916217]

10. The 55th Survey Report on Internet Development in China. China Internet Network Information Center. 2025. URL: https:/
/www2.cnnic.cn/NMediaFile/2025/0428/MAIN17458061595875K4FP1NEUO.pdf [accessed 2025-05-07]

11. Jadad AR, Gagliardi A. Rating health information on the Internet: navigating to knowledge or to Babel? JAMA. Feb 25,
1998;279(8):611-614. [doi: 10.1001/jama.279.8.611] [Medline: 9486757]

12. Fleming J. Health information on the Internet. J R Soc Promot Health. Mar 01, 2003;123(1):10-11. [doi:
10.1177/146642400312300109] [Medline: 12722578]

13. Win KT, Hassan NM, Bonney A, Iverson D. Benefits of online health education: perception from consumers and health
professionals. J Med Syst. Mar 11, 2015;39(3):27. [doi: 10.1007/s10916-015-0224-4] [Medline: 25666928]

14. Basch CH, MacLean SA, Romero R, Ethan D. Health information seeking behavior among college students. J Community
Health. Dec 19, 2018;43(6):1094-1099. [doi: 10.1007/s10900-018-0526-9] [Medline: 29779074]

15. Zhang D, Zhan W, Zheng C, Zhang J, Huang A, Hu S, et al. Online health information-seeking behaviors and skills of
Chinese college students. BMC Public Health. Apr 15, 2021;21(1):736. [FREE Full text] [doi: 10.1186/s12889-021-10801-0]
[Medline: 33858389]

16. Fast A, Deibert C, Hruby G, Glassberg KI. Evaluating the quality of Internet health resources in pediatric urology. J Pediatr
Urol. Apr 2013;9(2):151-156. [doi: 10.1016/j.jpurol.2012.01.004] [Medline: 22281281]

17. Xie L, Zhang S, Xin M, Zhu M, Lu W, Mo PK. Electronic health literacy and health-related outcomes among older adults:
A systematic review. Prev Med. Apr 2022;157:106997. [doi: 10.1016/j.ypmed.2022.106997] [Medline: 35189203]

18. Norman CD, Skinner HA. eHealth literacy: essential skills for consumer health in a networked world. J Med Internet Res.
Jun 16, 2006;8(2):e9. [FREE Full text] [doi: 10.2196/jmir.8.2.e9] [Medline: 16867972]

19. Yuan T, Liu H, Li X, Liu HR. Factors affecting infection control behaviors to prevent COVID-19: an online survey of
nursing students in Anhui, China in march and April 2020. Med Sci Monit. Sep 16, 2020;26:A. [doi: 10.12659/msm.925877]

20. Yang S, Luo Y, Chiang C. The associations among individual factors, eHealth literacy, and health-promoting lifestyles
among college students. J Med Internet Res. Jan 10, 2017;19(1):e15. [FREE Full text] [doi: 10.2196/jmir.5964] [Medline:
28073739]

21. Patil U, Kostareva U, Hadley M, Manganello JA, Okan O, Dadaczynski K, et al. Health literacy, digital health literacy, and
COVID-19 pandemic attitudes and behaviors in U.S. college students: implications for interventions. Int J Environ Res
Public Health. Mar 23, 2021;18(6):3301. [FREE Full text] [doi: 10.3390/ijerph18063301] [Medline: 33806763]

22. Lee J, Lee E, Chae D. eHealth literacy instruments: systematic review of measurement properties. J Med Internet Res. Nov
15, 2021;23(11):e30644. [FREE Full text] [doi: 10.2196/30644] [Medline: 34779781]

23. Hua Z, Yuqing S, Qianwen L, Hong C. Factors influencing eHealth literacy worldwide: systematic review and meta-analysis.
J Med Internet Res. Mar 10, 2025;27:e50313. [FREE Full text] [doi: 10.2196/50313] [Medline: 40063939]

24. Jackson SR, Yu P, Armany D, Occhipinti S, Chambers S, Leslie S, et al. eHealth literacy in prostate cancer: A systematic
review. Patient Educ Couns. Jun 2024;123:108193. [FREE Full text] [doi: 10.1016/j.pec.2024.108193] [Medline: 38354430]

25. Kim K, Shin S, Kim S, Lee E. The relation between eHealth literacy and health-related behaviors: systematic review and
meta-analysis. J Med Internet Res. Jan 30, 2023;25:e40778. [FREE Full text] [doi: 10.2196/40778] [Medline: 36716080]

26. Tsukahara S, Yamaguchi S, Igarashi F, Uruma R, Ikuina N, Iwakura K, et al. Association of eHealth literacy with lifestyle
behaviors in university students: questionnaire-based cross-sectional study. J Med Internet Res. Jun 24, 2020;22(6):e18155.
[FREE Full text] [doi: 10.2196/18155] [Medline: 32579126]

27. Shudayfat T, Hani SB, Shdaifat E, Al-Mugheed K, Alsenany SA, Farghaly Abdelaliem SM. Electronic health literacy and
its association with lifestyle behavior among undergraduate students: A cross-sectional survey. Digit Health. Jul 07,
2023;9:20552076231185429. [FREE Full text] [doi: 10.1177/20552076231185429] [Medline: 37434731]

28. Lotto M, Maschio K, Silva K, Ayala Aguirre PE, Cruvinel A, Cruvinel T. eHEALS as a predictive factor of digital health
information seeking behavior among Brazilian undergraduate students. Health Promot Int. Aug 01, 2023;38(4):e. [doi:
10.1093/heapro/daab182] [Medline: 34718563]

29. Dallora AL, Andersson EK, Gregory Palm B, Bohman D, Björling G, Marcinowicz L, et al. Nursing students' attitudes
toward technology: multicenter cross-sectional study. JMIR Med Educ. Apr 29, 2024;10:e50297. [FREE Full text] [doi:
10.2196/50297] [Medline: 38683660]

J Med Internet Res 2025 | vol. 27 | e64489 | p. 16https://www.jmir.org/2025/1/e64489
(page number not for citation purposes)

Li et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1017/s0954422424000088
https://europepmc.org/abstract/MED/19499339
http://dx.doi.org/10.1007/s11121-009-0140-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19499339&dopt=Abstract
https://europepmc.org/abstract/MED/35179951
http://dx.doi.org/10.1187/cbe.21-06-0151
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35179951&dopt=Abstract
http://dx.doi.org/10.1080/00461520.2014.916217
https://www2.cnnic.cn/NMediaFile/2025/0428/MAIN17458061595875K4FP1NEUO.pdf
https://www2.cnnic.cn/NMediaFile/2025/0428/MAIN17458061595875K4FP1NEUO.pdf
http://dx.doi.org/10.1001/jama.279.8.611
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9486757&dopt=Abstract
http://dx.doi.org/10.1177/146642400312300109
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12722578&dopt=Abstract
http://dx.doi.org/10.1007/s10916-015-0224-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25666928&dopt=Abstract
http://dx.doi.org/10.1007/s10900-018-0526-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29779074&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-10801-0
http://dx.doi.org/10.1186/s12889-021-10801-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33858389&dopt=Abstract
http://dx.doi.org/10.1016/j.jpurol.2012.01.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22281281&dopt=Abstract
http://dx.doi.org/10.1016/j.ypmed.2022.106997
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35189203&dopt=Abstract
https://www.jmir.org/2006/2/e9/
http://dx.doi.org/10.2196/jmir.8.2.e9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16867972&dopt=Abstract
http://dx.doi.org/10.12659/msm.925877
https://www.jmir.org/2017/1/e15/
http://dx.doi.org/10.2196/jmir.5964
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28073739&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph18063301
http://dx.doi.org/10.3390/ijerph18063301
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33806763&dopt=Abstract
https://www.jmir.org/2021/11/e30644/
http://dx.doi.org/10.2196/30644
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34779781&dopt=Abstract
https://www.jmir.org/2025//e50313/
http://dx.doi.org/10.2196/50313
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40063939&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0738-3991(24)00060-0
http://dx.doi.org/10.1016/j.pec.2024.108193
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38354430&dopt=Abstract
https://www.jmir.org/2023//e40778/
http://dx.doi.org/10.2196/40778
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36716080&dopt=Abstract
https://www.jmir.org/2020/6/e18155/
http://dx.doi.org/10.2196/18155
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32579126&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/20552076231185429?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/20552076231185429
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37434731&dopt=Abstract
http://dx.doi.org/10.1093/heapro/daab182
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34718563&dopt=Abstract
https://mededu.jmir.org/2024//e50297/
http://dx.doi.org/10.2196/50297
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38683660&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


30. Stellefson M, Hanik B, Chaney B, Chaney D, Tennant B, Chavarria EA. eHealth literacy among college students: a systematic
review with implications for eHealth education. J Med Internet Res. Dec 01, 2011;13(4):e102. [FREE Full text] [doi:
10.2196/jmir.1703] [Medline: 22155629]

31. Graffigna G, Barello S, Bonanomi A, Lozza E. Measuring patient engagement: development and psychometric properties
of the Patient Health Engagement (PHE) Scale. Front Psychol. Mar 27, 2015;6:274. [FREE Full text] [doi:
10.3389/fpsyg.2015.00274] [Medline: 25870566]

32. Graffigna G, Barello S, Libreri C, Bosio CA. How to engage type-2 diabetic patients in their own health management:
implications for clinical practice. BMC Public Health. Jun 25, 2014;14:648. [doi: 10.1186/1471-2458-14-648] [Medline:
24966036]

33. Barello S, Triberti S, Graffigna G, Libreri C, Serino S, Hibbard J, et al. eHealth for patient engagement: a systematic review.
Front Psychol. Jan 08, 2015;6:2013. [FREE Full text] [doi: 10.3389/fpsyg.2015.02013] [Medline: 26779108]

34. Barello S, Graffigna G, Vegni E, Savarese M, Lombardi F, Bosio AC. 'Engage me in taking care of my heart': a grounded
theory study on patient-cardiologist relationship in the hospital management of heart failure. BMJ Open. Mar 16,
2015;5(3):e005582. [FREE Full text] [doi: 10.1136/bmjopen-2014-005582] [Medline: 25776041]

35. PROSPERO. URL: https://www.crd.york.ac.uk/prospero/ [accessed 2025-06-25]
36. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated

guideline for reporting systematic reviews. BMJ. Mar 29, 2021;372:n71. [FREE Full text] [doi: 10.1136/bmj.n71] [Medline:
33782057]

37. Downes MJ, Brennan ML, Williams HC, Dean RS. Development of a critical appraisal tool to assess the quality of
cross-sectional studies (AXIS). BMJ Open. Dec 08, 2016;6(12):e011458. [FREE Full text] [doi:
10.1136/bmjopen-2016-011458] [Medline: 27932337]

38. Henderson SEM, Brady EM, Robertson N. Associations between social jetlag and mental health in young people: A
systematic review. Chronobiol Int. Oct 07, 2019;36(10):1316-1333. [doi: 10.1080/07420528.2019.1636813] [Medline:
31387413]

39. Oducado RMF, Moralista RB. Filipino nursing students' eHealth literacy and criteria used for selection of health websites.
Annals of Tropical Medicine and Public Health. 2020;23(13):SP231343. [doi: 10.36295/asro.2020.231343]

40. Qin N, Shi S, Ma G, Li X, Duan Y, Shen Z, et al. Associations of COVID-19 risk perception, eHealth literacy, and protective
behaviors among Chinese college students following vaccination: a cross-sectional study. Front Public Health. Feb 3,
2021;9:776829. [FREE Full text] [doi: 10.3389/fpubh.2021.776829] [Medline: 35186866]

41. Li S, Cui G, Kaminga A, Cheng S, Xu H. Associations between health literacy, eHealth literacy, and COVID-19-related
health behaviors among Chinese college students: cross-sectional online study. J Med Internet Res. May 06,
2021;23(5):e25600. [FREE Full text] [doi: 10.2196/25600] [Medline: 33822734]

42. Qin N, Shi S, Duan Y, Ma G, Li X, Shen Z, et al. Social media use, eHealth literacy, knowledge, attitudes, and practices
toward COVID-19 vaccination among Chinese college students in the phase of regular epidemic prevention and control:
a cross-sectional survey. Front Public Health. 2021;9:754904. [FREE Full text] [doi: 10.3389/fpubh.2021.754904] [Medline:
35155334]

43. Mai JR, Zhou L, He JN, Huang TF, Lin LN. Correlative analysis of e-health literacy and infectious disease health literacy
among nursing undergraduates in Guangdong province. Chinese Nursing Education. 2022;19(08):719-722. [FREE Full
text] [doi: 10.3761/j.issn.1672-9234.2022.08.010]

44. Aslantekin-Özcoban F, Gün M. Emergency contraception knowledge level and e-health literacy in Turkish university
students. Clin Exp Obstet Gynecol. Dec 15, 2021;48(6):1424-1431. [doi: 10.31083/j.ceog4806225]

45. Kılınç İşleyen E, Korkmaz Aslan G, Kartal A. Knowledge and perceptions about cervical cancer and human papillomavirus,
and relationship with e-health literacy, and affecting factors among female university students. J Adolesc Young Adult
Oncol. Jun 2024;13(3):564-572. [doi: 10.1089/jayao.2023.0173] [Medline: 38394226]

46. Zhang S, Wang W, Wu S, Ye H, Dong L, Wang J, et al. Analysis of the mediating effect between ehealth literacy and health
self-management of undergraduate nursing students' mental health literacy. BMC Nurs. Apr 23, 2024;23(1):264. [FREE
Full text] [doi: 10.1186/s12912-024-01920-1] [Medline: 38654311]

47. Mayukh N. The influence of eHealth literacy and self-efficacy on online health information-seeking behaviour among
university students: cyberchondria as a mediator. JCLC. Jan 26, 2024;4(1):40-60. [doi: 10.33093/jclc.2024.4.1.3]

48. Bao XL. Research on the influence of college students' epidemic prevention and control cognition on their healthy lifestyle.
Southern Medical University. 2022. URL: https://tinyurl.com/j8yema33 [accessed 2025-06-25]

49. Sögüt S, Cangöl E, Dolu İ. The relationship between eHealth literacy and self-efficacy levels in midwifery students receiving
distance education during the COVID-19 pandemic. J Nurs Res. Mar 02, 2022;30(2):e203. [FREE Full text] [doi:
10.1097/jnr.0000000000000474] [Medline: 35234210]

50. Sun H, Qian L, Xue M, Zhou T, Qu J, Zhou J, et al. The relationship between eHealth literacy, social media self-efficacy
and health communication intention among Chinese nursing undergraduates: A cross-sectional study. Front Public Health.
2022;10:1030887. [FREE Full text] [doi: 10.3389/fpubh.2022.1030887] [Medline: 36388375]

J Med Internet Res 2025 | vol. 27 | e64489 | p. 17https://www.jmir.org/2025/1/e64489
(page number not for citation purposes)

Li et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.jmir.org/2011/4/e102/
http://dx.doi.org/10.2196/jmir.1703
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22155629&dopt=Abstract
https://europepmc.org/abstract/MED/25870566
http://dx.doi.org/10.3389/fpsyg.2015.00274
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25870566&dopt=Abstract
http://dx.doi.org/10.1186/1471-2458-14-648
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24966036&dopt=Abstract
https://air.unimi.it/handle/2434/696411
http://dx.doi.org/10.3389/fpsyg.2015.02013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26779108&dopt=Abstract
https://air.unimi.it/handle/2434/503332
http://dx.doi.org/10.1136/bmjopen-2014-005582
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25776041&dopt=Abstract
https://www.crd.york.ac.uk/prospero/
https://www.bmj.com/lookup/pmidlookup?view=long&pmid=33782057
http://dx.doi.org/10.1136/bmj.n71
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33782057&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=27932337
http://dx.doi.org/10.1136/bmjopen-2016-011458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27932337&dopt=Abstract
http://dx.doi.org/10.1080/07420528.2019.1636813
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31387413&dopt=Abstract
http://dx.doi.org/10.36295/asro.2020.231343
https://europepmc.org/abstract/MED/35186866
http://dx.doi.org/10.3389/fpubh.2021.776829
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35186866&dopt=Abstract
https://www.jmir.org/2021/5/e25600/
http://dx.doi.org/10.2196/25600
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33822734&dopt=Abstract
https://europepmc.org/abstract/MED/35155334
http://dx.doi.org/10.3389/fpubh.2021.754904
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35155334&dopt=Abstract
https://xueshu.baidu.com/usercenter/paper/show?paperid=1e530xf02s5506y0823t00e0fx561036&site=xueshu_se&hitarticle=1
https://xueshu.baidu.com/usercenter/paper/show?paperid=1e530xf02s5506y0823t00e0fx561036&site=xueshu_se&hitarticle=1
http://dx.doi.org/10.3761/j.issn.1672-9234.2022.08.010
http://dx.doi.org/10.31083/j.ceog4806225
http://dx.doi.org/10.1089/jayao.2023.0173
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38394226&dopt=Abstract
https://bmcnurs.biomedcentral.com/articles/10.1186/s12912-024-01920-1
https://bmcnurs.biomedcentral.com/articles/10.1186/s12912-024-01920-1
http://dx.doi.org/10.1186/s12912-024-01920-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38654311&dopt=Abstract
http://dx.doi.org/10.33093/jclc.2024.4.1.3
https://tinyurl.com/j8yema33
https://europepmc.org/abstract/MED/35234210
http://dx.doi.org/10.1097/jnr.0000000000000474
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35234210&dopt=Abstract
https://europepmc.org/abstract/MED/36388375
http://dx.doi.org/10.3389/fpubh.2022.1030887
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36388375&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


51. Turan N, Güven Özdemir N, Çulha Y, Özdemir Aydın G, Kaya H, Aştı T. The effect of undergraduate nursing students'
e-Health literacy on healthy lifestyle behaviour. Glob Health Promot. Sep 06, 2021;28(3):6-13. [doi:
10.1177/1757975920960442] [Medline: 33023383]

52. Pisl V, Volavka J, Chvojkova E, Cechova K, Kavalirova G, Vevera J. Dissociation, cognitive reflection and health literacy
have a modest effect on belief in conspiracy theories about COVID-19. Int J Environ Res Public Health. May 11,
2021;18(10):5065. [FREE Full text] [doi: 10.3390/ijerph18105065] [Medline: 34065023]

53. Khademizadeh S, Ghazavi R, Aghaei M. Investigating the relationship between health literacy and acceptance of conspiracy
beliefs and future anxiety in the face of pervasive diseases. Health Information Management. 2023;20(1):50-55. [doi:
10.48305/him.2023.41589.1099]

54. Chen YN. A study on cervical cancer information-seeking behavior among female college students. Sichuan International
Studies University. 2023. URL: https://tinyurl.com/49cmwbtu [accessed 2025-06-25]

55. Chun H, Yoon H, Choi SK, Park EJ. COVID-19 related digital health literacy and preventive health behaviors among
college students: intention to vaccinate and adherence to preventive measures. Korea Journal of Population Studies. Jun
30, 2021;44(2):121-141. [doi: 10.31693/KJPS.2021.06.44.2.121]

56. Pisl V, Volavka J, Chvojkova E, Cechova K, Kavalirova G, Vevera J. Willingness to vaccinate against COVID-19: the role
of health locus of control and conspiracy theories. Front Psychol. Oct 22, 2021;12:717960. [FREE Full text] [doi:
10.3389/fpsyg.2021.717960] [Medline: 34744880]

57. Kıbrıs Ş, Kızılkaya S. E-sağlık okuryazarlık düzeyinin sağlık algısı üzerine etkisinin incelenmesi. Sağlık ve Sosyal Refah
Araştırmaları Dergisi. 2023;5(2):241-250. [FREE Full text] [doi: 10.55050/sarad.1302676]

58. Liao L, Chang L, Lai I, Lee C. College students' e-health literacy, social media use, and perceptions of e-cigarettes in
Taiwan. J Community Health. Feb 08, 2024;49(1):52-60. [doi: 10.1007/s10900-023-01255-z] [Medline: 37420015]

59. Fehér A, Véha M, Boros HM, Kovács B, Kontor E, Szakály Z. The relationship between online and offline
information-seeking behaviors for healthy nutrition. Int J Environ Res Public Health. Sep 29, 2021;18(19):10241. [FREE
Full text] [doi: 10.3390/ijerph181910241] [Medline: 34639541]

60. Roh M. The effect of e-health literacy on exercise self-schemata of female college students. Journal of the Korean Association
of Physical Education and Sport for Girls and Women. Mar 31, 2021;35(1):85-97. [doi: 10.16915/jkapesgw.2021.3.35.1.85]

61. Britt RK, Collins WB, Wilson K, Linnemeier G, Englebert AM. eHealth literacy and health behaviors affecting modern
college students: a pilot study of issues identified by the American college health association. J Med Internet Res. Dec 19,
2017;19(12):e392. [FREE Full text] [doi: 10.2196/jmir.3100] [Medline: 29258979]

62. Yan XD. Exploring the Mechanism of Effectively Using Mobile Healthcare Applications. Tianjin University. 2018. URL:
https://xueshu.baidu.com/usercenter/paper/show?paperid=60d848b258ead4b599da7916a5808572&site=xueshu_se [accessed
2025-06-28]

63. Wang X, Yue T, Mo PKH. The associations among cognitive social factors, eHealth literacy and health-promoting behaviors
in Chinese adolescents. Health Promot Int. Dec 01, 2022;37(6):daac143. [doi: 10.1093/heapro/daac143] [Medline: 36409148]

64. Chen S, Huy LD, Lin C, Lai C, Nguyen NTH, Hoang NY, et al. Association of digital health literacy with future anxiety
as mediated by information satisfaction and fear of COVID-19: a pathway analysis among Taiwanese students. Int J Environ
Res Public Health. Nov 24, 2022;19(23):15617. [FREE Full text] [doi: 10.3390/ijerph192315617] [Medline: 36497691]

65. Chen S, Hong Nguyen NT, Lin C, Huy LD, Lai C, Dang LT, et al. Digital health literacy and well-being among university
students: Mediating roles of fear of COVID-19, information satisfaction, and internet information search. Digit Health.
Mar 27, 2023;9:20552076231165970. [FREE Full text] [doi: 10.1177/20552076231165970] [Medline: 37009305]

66. Kim JO. The reliability of health information on the internet and the medical advertising’s attitude on the internet according
to e-Health literacy level. Humanities and Social Sciences. 2017;8(4):299-314. [FREE Full text]

67. Nam YH, Jung IS. A comparative study on the effect of e-health literacy, health information reliability and health behavior
on the health information use motive in Korean and Chinese university students. dcs. Mar 31, 2020;21(3):513-520. [doi:
10.9728/dcs.2020.21.3.513]

68. Masilamani V, Sriram A, Rozario A. eHealth literacy of late adolescents: Credibility and quality of health information
through smartphones in India. Comunicar: Revista Científica de Comunicación y Educación. Jul 01, 2020;28(64):86-95.
[doi: 10.3916/c64-2020-08]

69. Kim HS, Lee KH, Cha EJ. A study on the awareness and revitalization plan for volunteer activities of university students
majoring in health care. KAIS. Oct 31, 2021;22(10):304-315. [doi: 10.5762/kais.2021.22.10.304]

70. Kuang HD, Li J, Gu ZJ. The mediating effect of e-health literacy between mental health and online psychological help-seeking
behavior among college students J. China Journal of Health Psychology. 2023;31(12):1876-1880. [doi:
10.13342/j.cnki.cjhp.2023.12.022]

71. Amoah PA, Leung AYM, Parial LL, Poon ACY, Tong HH, Ng W, et al. Digital health literacy and health-related well-being
amid the COVID-19 pandemic: the role of socioeconomic status among university students in Hong Kong and Macao. Asia
Pac J Public Health. Jul 10, 2021;33(5):613-616. [doi: 10.1177/10105395211012230] [Medline: 33969743]

72. Chen W, Zheng Q, Liang C, Xie Y, Gu D. Factors influencing college students' mental health promotion: the mediating
effect of online mental health information seeking. Int J Environ Res Public Health. Jul 03, 2020;17(13):4783. [FREE Full
text] [doi: 10.3390/ijerph17134783] [Medline: 32635176]

J Med Internet Res 2025 | vol. 27 | e64489 | p. 18https://www.jmir.org/2025/1/e64489
(page number not for citation purposes)

Li et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1177/1757975920960442
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33023383&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph18105065
http://dx.doi.org/10.3390/ijerph18105065
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34065023&dopt=Abstract
http://dx.doi.org/10.48305/him.2023.41589.1099
https://tinyurl.com/49cmwbtu
http://dx.doi.org/10.31693/KJPS.2021.06.44.2.121
https://europepmc.org/abstract/MED/34744880
http://dx.doi.org/10.3389/fpsyg.2021.717960
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34744880&dopt=Abstract
https://dergipark.org.tr/tr/pub/sarad/issue/76086/1302676
http://dx.doi.org/10.55050/sarad.1302676
http://dx.doi.org/10.1007/s10900-023-01255-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37420015&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph181910241
https://www.mdpi.com/resolver?pii=ijerph181910241
http://dx.doi.org/10.3390/ijerph181910241
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34639541&dopt=Abstract
http://dx.doi.org/10.16915/jkapesgw.2021.3.35.1.85
https://www.jmir.org/2017/12/e392/
http://dx.doi.org/10.2196/jmir.3100
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29258979&dopt=Abstract
https://xueshu.baidu.com/usercenter/paper/show?paperid=60d848b258ead4b599da7916a5808572&site=xueshu_se
http://dx.doi.org/10.1093/heapro/daac143
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36409148&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph192315617
http://dx.doi.org/10.3390/ijerph192315617
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36497691&dopt=Abstract
https://journals.sagepub.com/doi/10.1177/20552076231165970?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1177/20552076231165970
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37009305&dopt=Abstract
https://www.kci.go.kr/kciportal/ci/sereArticleSearch/ciSereArtiView.kci?sereArticleSearchBean.artiId=ART002251815
http://dx.doi.org/10.9728/dcs.2020.21.3.513
http://dx.doi.org/10.3916/c64-2020-08
http://dx.doi.org/10.5762/kais.2021.22.10.304
http://dx.doi.org/10.13342/j.cnki.cjhp.2023.12.022
http://dx.doi.org/10.1177/10105395211012230
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33969743&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17134783
https://www.mdpi.com/resolver?pii=ijerph17134783
http://dx.doi.org/10.3390/ijerph17134783
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32635176&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


73. Xu G, Xu Y, Tu X, Hao S, Liu T. The association between self-rated health and health self-management ability of healthcare
undergraduates: the chain mediating roles of eHealth literacy and resistance to peer influence. Int J Environ Res Public
Health. Nov 04, 2022;19(21):14501. [FREE Full text] [doi: 10.3390/ijerph192114501] [Medline: 36361377]

74. Rivadeneira MF, Miranda-Velasco MJ, Arroyo HV, Caicedo-Gallardo JD, Salvador-Pinos C. Digital health literacy related
to COVID-19: validation and implementation of a questionnaire in Hispanic university students. Int J Environ Res Public
Health. Mar 30, 2022;19(7):4092. [FREE Full text] [doi: 10.3390/ijerph19074092] [Medline: 35409778]

75. Choi S. Comparison of self-tracking health practices, eHealth literacy, and subjective well-being between college students
with and without disabilities: cross-sectional survey. JMIR Form Res. Apr 10, 2024;8:e48783. [FREE Full text] [doi:
10.2196/48783] [Medline: 38598285]

76. Rivadeneira MF, Salvador C, Araujo L, Caicedo-Gallardo JD, Cóndor J, Torres-Castillo AL, et al. Digital health literacy
and subjective wellbeing in the context of COVID-19: A cross-sectional study among university students in Ecuador. Front
Public Health. Jan 11, 2022;10:1052423. [FREE Full text] [doi: 10.3389/fpubh.2022.1052423] [Medline: 36711373]

77. Ha LN, Chang QN, Chen X. The impact of e-health literacy on well-being in medical students: A serial mediation model
of basic psychological needs and negative emotions J. China Journal of Health Psychology. 2023;31(9):1381-1388. [FREE
Full text] [doi: 10.13342/j.cnki.cjhp.2023.09.019]

78. Biscaldi V, Delbosq S, Ghelfi M, Serio J, Vecchio LP, Dadaczynski K, et al. A cross-sectional study of university students'
wellbeing: What to focus on? Psicologia della Salute. 2023. URL: https://www.researchgate.net/publication/
377546597_A_cross-sectional_study_of_university_students'_wellbeing_What_to_focus_on [accessed 2025-06-25]

79. Reitegger F, Wright M, Berger J, Gasteiger-Klicpera B. [Digital health literacy and well-being]. Pravent Gesundh. May
29, 2023;18(2):204-210. [FREE Full text] [doi: 10.1007/s11553-022-00954-0] [Medline: 40477751]

80. Xie CY, Li SJ, Hu JY. Association between e-health literacy, social support and depressive symptoms among female nursing
students J. Chinese Journal of School Health. 2020;41(5):716-719. [FREE Full text] [doi:
10.16835/j.cnki.1000-9817.2020.05.022]

81. Tran HTT, Nguyen MH, Pham TTM, Kim GB, Nguyen HT, Nguyen N, et al. Predictors of eHealth literacy and its associations
with preventive behaviors, fear of COVID-19, anxiety, and depression among undergraduate nursing students: a
cross-sectional survey. Int J Environ Res Public Health. Mar 22, 2022;19(7):3766. [FREE Full text] [doi:
10.3390/ijerph19073766] [Medline: 35409448]

82. Wang Y. The influence of e-health literacy and health anxiety on cyberchondria among university students. Yanbian
University. 2022. URL: https://tinyurl.com/376zv6uu [accessed 2025-06-25]

83. Oducado RM, Tuppal C, Estoque H, Sadang J, Superio D, Real DV, et al. Internet use, eHealth literacy and fear of COVID-19
among nursing students in the Philippines. International Journal of Educational Research and Innovation. 2021;(15):487-502.
[FREE Full text] [doi: 10.2139/ssrn.3762848]

84. Vâjâean CC, Băban A. Emotional and behavioral consequences of online health information-seeking: The role of eHealth
Literacy. Cognition, Brain, Behavior. 2015;19(4):327-345. [FREE Full text]

85. Amoako I, Srem-Sai M, Quansah F, Anin S, Agormedah EK, Hagan Jnr JE. Moderation modelling of COVID-19 digital
health literacy and sense of coherence across subjective social class and age among university students in Ghana. BMC
Psychol. Oct 16, 2023;11(1):337. [FREE Full text] [doi: 10.1186/s40359-023-01334-9] [Medline: 37845753]

86. 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. May 28, 2021;18(11):5804. [FREE Full text] [doi:
10.3390/ijerph18115804] [Medline: 34071469]

87. Paige SR, Stellefson M, Chaney BH, Chaney DJ, Alber JM, Chappell C, et al. Examining the relationship between online
social capital and eHealth literacy: implications for Instagram use for chronic disease prevention among college students.
Am J Health Educ. May 23, 2017;48(4):264-277. [FREE Full text] [doi: 10.1080/19325037.2017.1316693] [Medline:
29152031]

88. Xu XY. Association between individual factors, e-health literacy and health information utilization among university
students in Guangzhou. Chinese Journal of School Health. 2016;37(12):1787-1790. [FREE Full text] [doi:
10.16835/j.cnki.1000-9817.2016.12.009]

89. Hu JM, Li HL, Yang YL, Zhang YW, He XF, Shi L. Investigation of college students' ability to identify online rumors
during public health emergencies. Journal of Nursing Science. 2022;37(8):65-68. [doi: 10.3870/j.issn.1001-4152.2022.08.065]

90. Yu Y, Yan X, Zhang X, Zhou S. What They Gain Depends on What They Do: An Exploratory Empirical Research on
Effective Use of Mobile Healthcare Applications. In: Proceedings of the 52nd Hawaii International Conference on System
Sciences. 2019. Presented at: 52nd Hawaii International Conference on System Sciences; January 8-11, 2019; Hawaii,
USA. [doi: 10.24251/hicss.2019.483]

91. Tong W, Meng S. Effects of physical activity on mobile phone addiction among college students: the chain-based mediating
role of negative emotion and e-health literacy. PRBM. Sep 2023;Volume 16:3647-3657. [doi: 10.2147/prbm.s419799]

92. Luo YF, Yang SC, Chen A, Chiang C. Associations of eHealth literacy with health services utilization among college
students: cross-sectional study. J Med Internet Res. Oct 25, 2018;20(10):e283. [FREE Full text] [doi: 10.2196/jmir.8897]
[Medline: 30361201]

J Med Internet Res 2025 | vol. 27 | e64489 | p. 19https://www.jmir.org/2025/1/e64489
(page number not for citation purposes)

Li et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.mdpi.com/resolver?pii=ijerph192114501
http://dx.doi.org/10.3390/ijerph192114501
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36361377&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph19074092
http://dx.doi.org/10.3390/ijerph19074092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35409778&dopt=Abstract
https://formative.jmir.org/2024//e48783/
http://dx.doi.org/10.2196/48783
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38598285&dopt=Abstract
https://europepmc.org/abstract/MED/36711373
http://dx.doi.org/10.3389/fpubh.2022.1052423
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36711373&dopt=Abstract
https://xueshu.baidu.com/usercenter/paper/show?paperid=176r00v0hv4q0gy0ub630610qr488574&site=xueshu_se&hitarticle=1
https://xueshu.baidu.com/usercenter/paper/show?paperid=176r00v0hv4q0gy0ub630610qr488574&site=xueshu_se&hitarticle=1
http://dx.doi.org/10.13342/j.cnki.cjhp.2023.09.019
https://www.researchgate.net/publication/377546597_A_cross-sectional_study_of_university_students'_wellbeing_What_to_focus_on
https://www.researchgate.net/publication/377546597_A_cross-sectional_study_of_university_students'_wellbeing_What_to_focus_on
https://europepmc.org/abstract/MED/40477751
http://dx.doi.org/10.1007/s11553-022-00954-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40477751&dopt=Abstract
https://xueshu.baidu.com/usercenter/paper/show?paperid=1j540rb0f53c0g30kd380ak07h278538&site=xueshu_se&hitarticle=1
http://dx.doi.org/10.16835/j.cnki.1000-9817.2020.05.022
https://www.mdpi.com/resolver?pii=ijerph19073766
http://dx.doi.org/10.3390/ijerph19073766
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35409448&dopt=Abstract
https://tinyurl.com/376zv6uu
https://www.econstor.eu/bitstream/10419/234105/1/5520-Article-Text-22773-1-10-20210504.pdf
http://dx.doi.org/10.2139/ssrn.3762848
https://psycnet.apa.org/record/2015-58995-004
https://bmcpsychology.biomedcentral.com/articles/10.1186/s40359-023-01334-9
http://dx.doi.org/10.1186/s40359-023-01334-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37845753&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph18115804
http://dx.doi.org/10.3390/ijerph18115804
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34071469&dopt=Abstract
https://europepmc.org/abstract/MED/29152031
http://dx.doi.org/10.1080/19325037.2017.1316693
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29152031&dopt=Abstract
https://xueshu.baidu.com/usercenter/paper/show?paperid=53c01e4b4c06bab3651496d08705a4ce&site=xueshu_se&hitarticle=1
http://dx.doi.org/10.16835/j.cnki.1000-9817.2016.12.009
http://dx.doi.org/10.3870/j.issn.1001-4152.2022.08.065
http://dx.doi.org/10.24251/hicss.2019.483
http://dx.doi.org/10.2147/prbm.s419799
https://www.jmir.org/2018/10/e283/
http://dx.doi.org/10.2196/jmir.8897
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30361201&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


93. Jiang LH, Guo XY, Lu BY. Correlation between e-health literacy and physical health among college students. Chinese
Journal of School Health. 2022;43(7):990-994. [FREE Full text] [doi: 10.16835/j.cnki.1000-9817.2022.07.008]

94. Park JW, Kim M. A comparison study of e-health literacy and self-care agency between nursing students and non-health
department women college students. J Korean Acad Nurs Adm. 2017;23(4):439. [doi: 10.11111/jkana.2017.23.4.439]

95. Hsu W, Chiang C, Yang S. The effect of individual factors on health behaviors among college students: the mediating
effects of eHealth literacy. J Med Internet Res. Dec 12, 2014;16(12):e287. [FREE Full text] [doi: 10.2196/jmir.3542]
[Medline: 25499086]

96. Hong J, Lee S. The relationship between the subjective health status, e-health literacy, health literacy and health promoting
behavior in under graduate nursing students. Medico-Legal Update. 2019;19(1):641. [doi: 10.5958/0974-1283.2019.00114.2]

97. Hwang AR, Kang H. Influence of eHealth literacy on health promoting behaviors among university students. Journal of
the Korean Society of School Health. 2019;32(3):165-174. [doi: 10.15434/kssh.2019.32.3.165]

98. Kim K, Hyun M, De Gagne JC, Ahn JA. A cross-sectional study of nursing students' eHealth literacy and COVID-19
preventive behaviours. Nurs Open. Feb 2023;10(2):544-551. [FREE Full text] [doi: 10.1002/nop2.1320] [Medline: 36631729]

99. Li SJ, Cui GH, Xu HL. Path analysis of internet social support, e-health literacy and health-related behaviors among college
students. Chinese Journal of Health Statistics. 2022;39(1):118-121. [FREE Full text] [doi:
10.3969/j.issn.1002-3674.2022.01.027]

100. Cui GH, Yin YT, Wang MZ. The relationship between e-health literacy and healthy lifestyles among medical students.
Chinese Journal of School Health. 2020;41(6):936-938. [FREE Full text] [doi: 10.16835/j.cnki.1000-9817.2020.06.037]

101. Wu Q, Zhao GH, Gong J. Status and correlation analysis of e-health literacy and healthy lifestyles among university students
in Wuhan. Medicine and Society. 2022;35(8):78-83. [doi: 10.13723/j.yxysh.2022.08.015]

102. Kasımoğlu N, Karakurt P, Başkan SA. The relationship between university students’ e-health literacy and healthy lifestyle
behaviors. International Journal of Health Services Research and Policy. 2023;8(1):38-47.

103. Eyimaya A, Özdemir F, Tezel A, Apay SE. Determining the healthy lifestyle behaviors and e-health literacy levels in
adolescents. Rev. esc enferm USP. 2021;55:3742. [doi: 10.1590/s1980-220x2020021603742]

104. Wang SS. Research on the eHealth literacy of college students in Hangzhou. Hangzhou Normal University. 2015. URL:
https://xueshu.baidu.com/usercenter/paper/show?paperid=2c235774a2775f8cb351791ff278ff53&site=xueshu_se&hitarticle=1
[accessed 2025-06-28]

105. Lee SM. The effect of e-health literacy on health behavior in health science majors. The Journal of Korean Society for
School & Community Health Education. 2018;19(2):77-86. [FREE Full text]

106. Öztürk E, Işık SS, Can Z. Determining the relationship between e-health literacy and health-improving and protective
behaviors in nursing students. Halk Sağlığı Hemşireliği Dergisi. 2023;5(2):106-116. [doi: 10.54061/jphn.1266193]

107. Meng SX, Shen C. Investigation on e-health literacy and behavior status among university students in Nanjing. Chinese
Journal of Health Education. 2018;34(3):254-257. [FREE Full text] [doi: 10.16168/j.cnki.issn.1002-9982.2018.03.014]

108. Tian H, Chen J. The association and intervention effect between eHealth literacy and lifestyle behaviors among Chinese
university students. Rev esc enferm USP. 2022;56:e20220147. [doi: 10.1590/1980-220x-reeusp-2022-0147en]

109. Tariq A, Khan SR, Basharat A. Internet use, eHealth literacy, and dietary supplement use among young adults in Pakistan:
cross-sectional study. J Med Internet Res. Jun 10, 2020;22(6):e17014. [FREE Full text] [doi: 10.2196/17014] [Medline:
32519974]

110. Huang CL, Yang S, Chiang C. The associations between individual factors, eHealth literacy, and health behaviors among
college students. Int J Environ Res Public Health. Mar 22, 2020;17(6):2108. [FREE Full text] [doi: 10.3390/ijerph17062108]
[Medline: 32235749]

111. Lee BC. The relationship between e-health literacy and health behaviors among university students J. Journal of Convergence
for Sport Science. 2021;19(2):55-62. [doi: 10.22997/jcses.2021.19.2.55]

112. Yang SC, Luo YF, Chiang C. Electronic health literacy and dietary behaviors in Taiwanese college students: cross-sectional
study. J Med Internet Res. Nov 26, 2019;21(11):e13140. [FREE Full text] [doi: 10.2196/13140] [Medline: 31769760]

113. Acar AK, Savcı S, Kahraman B, Tanrıverdi A. Comparison of e-health literacy, digital health and physical activity levels
of university students in different fields. Journal of Basic and Clinical Health Sciences. 2021;8(2):380-389. [doi:
10.30621/jbachs.1339191]

114. Williams MS. A Mixed Methods Study Of Health Literacy And Its Role In Hpv Vaccine Uptake Among College Students.
UAB Digital Commons. URL: https://digitalcommons.library.uab.edu/etd-collection/3335/?utm_source=digitalcommons.
library.uab.edu [accessed 2025-06-25]

115. Hong KJ, Park NL, Heo SY, Jung SH, Lee YB, Hwang JH. Effect of e-health literacy on COVID-19 infection-preventive
behaviors of undergraduate students majoring in healthcare. Healthcare (Basel). May 12, 2021;9(5):573. [FREE Full text]
[doi: 10.3390/healthcare9050573] [Medline: 34066120]

116. Hadley MK. COVID-19 and digital health literacy in university students / narrative competence and cognitive mapping as
a culturally sustaining pedagogy in the education of emergent bilinguals. Scholars Archive. 2022. URL: https://scholarsarchive.
library.albany.edu/legacy-etd/2920/ [accessed 2025-06-25]

117. Jiang XX. Prevention Behavior and Influencing Factors of COVID-19:A Comparative Analysis of Chinese University
Students in China and South Korea. Shandong University. 2023. [FREE Full text]

J Med Internet Res 2025 | vol. 27 | e64489 | p. 20https://www.jmir.org/2025/1/e64489
(page number not for citation purposes)

Li et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://xueshu.baidu.com/usercenter/paper/show?paperid=1m4602s0qe290pu0mw190ah0ak541878&site=xueshu_se
http://dx.doi.org/10.16835/j.cnki.1000-9817.2022.07.008
http://dx.doi.org/10.11111/jkana.2017.23.4.439
https://www.jmir.org/2014/12/e287/
http://dx.doi.org/10.2196/jmir.3542
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25499086&dopt=Abstract
http://dx.doi.org/10.5958/0974-1283.2019.00114.2
http://dx.doi.org/10.15434/kssh.2019.32.3.165
https://europepmc.org/abstract/MED/36631729
http://dx.doi.org/10.1002/nop2.1320
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36631729&dopt=Abstract
https://xueshu.baidu.com/usercenter/paper/show?paperid=1q5d0ad03x4w0av0g0140rv04w659986&site=xueshu_se&hitarticle=1
http://dx.doi.org/10.3969/j.issn.1002-3674.2022.01.027
http://2269799.s21d-2.faiusrd.com/61/ABUIABA9GAAgtezn9gUoxMX5Sg.pdf
http://dx.doi.org/10.16835/j.cnki.1000-9817.2020.06.037
http://dx.doi.org/10.13723/j.yxysh.2022.08.015
http://dx.doi.org/10.1590/s1980-220x2020021603742
https://xueshu.baidu.com/usercenter/paper/show?paperid=2c235774a2775f8cb351791ff278ff53&site=xueshu_se&hitarticle=1
https://koreascience.kr/article/JAKO201828566322973.page
http://dx.doi.org/10.54061/jphn.1266193
https://xueshu.baidu.com/usercenter/paper/show?paperid=a0a2d1cfb57611cff835b49a11ff0408&site=xueshu_se&hitarticle=1
http://dx.doi.org/10.16168/j.cnki.issn.1002-9982.2018.03.014
http://dx.doi.org/10.1590/1980-220x-reeusp-2022-0147en
https://www.jmir.org/2020/6/e17014/
http://dx.doi.org/10.2196/17014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32519974&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17062108
http://dx.doi.org/10.3390/ijerph17062108
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32235749&dopt=Abstract
http://dx.doi.org/10.22997/jcses.2021.19.2.55
https://www.jmir.org/2019/11/e13140/
http://dx.doi.org/10.2196/13140
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31769760&dopt=Abstract
http://dx.doi.org/10.30621/jbachs.1339191
https://digitalcommons.library.uab.edu/etd-collection/3335/?utm_source=digitalcommons.library.uab.edu
https://digitalcommons.library.uab.edu/etd-collection/3335/?utm_source=digitalcommons.library.uab.edu
https://www.mdpi.com/resolver?pii=healthcare9050573
http://dx.doi.org/10.3390/healthcare9050573
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34066120&dopt=Abstract
https://scholarsarchive.library.albany.edu/legacy-etd/2920/
https://scholarsarchive.library.albany.edu/legacy-etd/2920/
https://xueshu.baidu.com/usercenter/paper/show?paperid=19090my0v55m0x80fk4g06q08d452887&site=xueshu_se
http://www.w3.org/Style/XSL
http://www.renderx.com/


118. Liu JC, Yin YT, Fan YY. Relationship between eHealth literacy and illness behavior among vocational college students
in Jinan City. Chinese Journal of School Health. 2020;41(10):1510-1505. [FREE Full text] [doi:
10.16835/j.cnki.1000-9817.2020.10.016]

119. Luo L, Song NQ, Yuan JF. Relationship between electronic health literacy and dysmenorrhea management behavior of
female college students in Guizhou universities. Modern Preventive Medicine. 2021;48(23):4317-4330. [FREE Full text]

120. Göde A, Öztürk YE, Kuşcu FN. Examining the relationship between e-health literacy and rational drug use: a study on
university students. Journal of International Health Sciences and Management. 2023;9(18):8-16. [doi:
10.48121/jihsam.1293638]

121. Kaynak S, Arat N, Yardımcı F, Şenol S, Yılmaz HB. Hemşirelik öğrencilerinin e-sağlık okuryazarlık düzeyi ile klinik
karar verme becerileri arasındaki ilişki. Ege Üniversitesi Hemşirelik Fakültesi Dergisi. 2022;38(3):229-237. [doi:
10.53490/egehemsire.1100418]

122. Mitsutake S, Shibata A, Ishii K, Oka K. Association of eHealth literacy with colorectal cancer knowledge and screening
practice among internet users in Japan. J Med Internet Res. Nov 13, 2012;14(6):e153. [FREE Full text] [doi:
10.2196/jmir.1927] [Medline: 23149453]

123. Vetter V, Denizer G, Friedland LR, Krishnan J, Shapiro M. Understanding modern-day vaccines: what you need to know.
Ann Med. Mar 27, 2018;50(2):110-120. [FREE Full text] [doi: 10.1080/07853890.2017.1407035] [Medline: 29172780]

124. Liu C, Chen X, Huang M, Xie Q, Lin Q, Chen S, et al. Effect of health belief model education on increasing cognition and
self-care behaviour among elderly women with malignant gynaecological tumours in Fujian, China. J Healthc Eng. Oct 7,
2021;2021:1904752-1904759. [FREE Full text] [doi: 10.1155/2021/1904752] [Medline: 34659680]

125. Li X, Ma L, Li Q. How mindfulness affects life satisfaction: based on the mindfulness-to-meaning theory. Front Psychol.
Jun 30, 2022;13:887940. [FREE Full text] [doi: 10.3389/fpsyg.2022.887940] [Medline: 35846723]

126. Han M, Diwan S, Cole T, Hay K, Paturzo M. Service utilization, self-efficacy, positive attitude and well-being among
Asian American family caregivers of persons with serious mental illnesses. Community Ment Health J. Aug 22,
2022;58(6):1038-1048. [doi: 10.1007/s10597-021-00912-8] [Medline: 35064855]

127. Okan O, Bollweg TM, Berens E, Hurrelmann K, Bauer U, Schaeffer D. Coronavirus-related health literacy: a cross-sectional
study in adults during the COVID-19 infodemic in Germany. Int J Environ Res Public Health. Jul 30, 2020;17(15):5503.
[FREE Full text] [doi: 10.3390/ijerph17155503] [Medline: 32751484]

128. Hamza MS, Badary OA, Elmazar MM. Cross-sectional study on awareness and knowledge of COVID-19 among senior
pharmacy students. J Community Health. Feb 15, 2021;46(1):139-146. [FREE Full text] [doi: 10.1007/s10900-020-00859-z]
[Medline: 32542552]

129. Garfin D, Silver R, Holman EA. The novel coronavirus (COVID-2019) outbreak: Amplification of public health consequences
by media exposure. Health Psychol. May 2020;39(5):355-357. [FREE Full text] [doi: 10.1037/hea0000875] [Medline:
32202824]

130. Deniz S, Özer Ö, Sonğur C. Effect of health literacy on health perception: an application in individuals at age 65 and older.
Soc Work Public Health. Dec 19, 2018;33(2):85-95. [doi: 10.1080/19371918.2017.1409680] [Medline: 29257934]

131. Kim SH, Lee E. [The influence of functional literacy on perceived health status in Korean older adults]. Taehan Kanho
Hakhoe Chi. Apr 2008;38(2):195-203. [doi: 10.4040/jkan.2008.38.2.195] [Medline: 18458516]

132. Li X, Liu Q. Social media use, eHealth literacy, disease knowledge, and preventive behaviors in the COVID-19 pandemic:
cross-sectional study on Chinese netizens. J Med Internet Res. Oct 09, 2020;22(10):e19684. [FREE Full text] [doi:
10.2196/19684] [Medline: 33006940]

133. Wicker AW. Attitudes versus actions: the relationship of verbal and overt behavioral responses to attitude objects. Journal
of Social Issues. Apr 14, 2010;25(4):41-78. [doi: 10.1111/j.1540-4560.1969.tb00619.x]

134. Holden RJ, Karsh B. The technology acceptance model: its past and its future in health care. J Biomed Inform. Feb
2010;43(1):159-172. [FREE Full text] [doi: 10.1016/j.jbi.2009.07.002] [Medline: 19615467]

135. Brown SA, Venkatesh V, Goyal S. Expectation confirmation in information systems research: a test of six competing
models. MISQ. 3, 2014;38(3):729-756. [doi: 10.25300/misq/2014/38.3.05]

136. Park C. A study on strategy to operate university social service center fitting characteristics of universities and communities.
Journal of Community Welfare. Sep 30, 2016;58:115. [doi: 10.15300/jcw.2016.58.3.115]

137. Arcury TA, Sandberg JC, Melius KP, Quandt SA, Leng X, Latulipe C, et al. Older adult internet use and eHealth literacy.
J Appl Gerontol. Feb 24, 2020;39(2):141-150. [FREE Full text] [doi: 10.1177/0733464818807468] [Medline: 30353776]

138. Akingbade O, Adeleye K, Fadodun OA, Fawole IO, Li J, Choi EPH, et al. eHealth literacy was associated with anxiety
and depression during the COVID-19 pandemic in Nigeria: a cross-sectional study. Front Public Health. Jun 22,
2023;11:1194908. [FREE Full text] [doi: 10.3389/fpubh.2023.1194908] [Medline: 37427252]

139. Jusienė R, Breidokienė R, Sabaliauskas S, Mieziene B, Emeljanovas A. The predictors of psychological well-being in
Lithuanian adolescents after the second prolonged lockdown due to COVID-19 pandemic. Int J Environ Res Public Health.
Mar 12, 2022;19(6):3360. [FREE Full text] [doi: 10.3390/ijerph19063360] [Medline: 35329053]

140. WHO COVID-19 dashboard. World Health Organisation. URL: https://covid19.who.int/ [accessed 2025-06-25]

J Med Internet Res 2025 | vol. 27 | e64489 | p. 21https://www.jmir.org/2025/1/e64489
(page number not for citation purposes)

Li et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://xueshu.baidu.com/usercenter/paper/show?paperid=1r4j0rk05t5k0p306t4a0xm002248324&site=xueshu_se&hitarticle=1
http://dx.doi.org/10.16835/j.cnki.1000-9817.2020.10.016
https://kns.cnki.net/kcms2/article/abstract?v=qvsDeM7pbdkvOiZYn8pQ-1dkCXgPhIpV3SsaTjijeCpsm5pejByDLUtu8ZTaVcb51cZs0bAROwJrOIRJRXKQjMEyhIlUoAmc6cTGwpJLTQYOKca945vZJnTpDhgqbgA0k_dsodLxCWeuoGQx1m6du0v93NfAXmehd5tR9V2taczFCUvAq8cWmg==&uniplatform=NZKPT&language=CHS
http://dx.doi.org/10.48121/jihsam.1293638
http://dx.doi.org/10.53490/egehemsire.1100418
https://www.jmir.org/2012/6/e153/
http://dx.doi.org/10.2196/jmir.1927
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23149453&dopt=Abstract
https://www.tandfonline.com/doi/abs/10.1080/07853890.2017.1407035?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1080/07853890.2017.1407035
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29172780&dopt=Abstract
https://doi.org/10.1155/2021/1904752
http://dx.doi.org/10.1155/2021/1904752
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34659680&dopt=Abstract
https://europepmc.org/abstract/MED/35846723
http://dx.doi.org/10.3389/fpsyg.2022.887940
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35846723&dopt=Abstract
http://dx.doi.org/10.1007/s10597-021-00912-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35064855&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17155503
http://dx.doi.org/10.3390/ijerph17155503
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32751484&dopt=Abstract
https://europepmc.org/abstract/MED/32542552
http://dx.doi.org/10.1007/s10900-020-00859-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32542552&dopt=Abstract
https://europepmc.org/abstract/MED/32202824
http://dx.doi.org/10.1037/hea0000875
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32202824&dopt=Abstract
http://dx.doi.org/10.1080/19371918.2017.1409680
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29257934&dopt=Abstract
http://dx.doi.org/10.4040/jkan.2008.38.2.195
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18458516&dopt=Abstract
https://www.jmir.org/2020/10/e19684/
http://dx.doi.org/10.2196/19684
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33006940&dopt=Abstract
http://dx.doi.org/10.1111/j.1540-4560.1969.tb00619.x
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(09)00096-3
http://dx.doi.org/10.1016/j.jbi.2009.07.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19615467&dopt=Abstract
http://dx.doi.org/10.25300/misq/2014/38.3.05
http://dx.doi.org/10.15300/jcw.2016.58.3.115
https://europepmc.org/abstract/MED/30353776
http://dx.doi.org/10.1177/0733464818807468
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30353776&dopt=Abstract
https://europepmc.org/abstract/MED/37427252
http://dx.doi.org/10.3389/fpubh.2023.1194908
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37427252&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph19063360
http://dx.doi.org/10.3390/ijerph19063360
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35329053&dopt=Abstract
https://covid19.who.int/
http://www.w3.org/Style/XSL
http://www.renderx.com/


141. Kalichman SC, Benotsch E, Suarez T, Catz S, Miller J, Rompa D. Health literacy and health-related knowledge among
persons living with HIV/AIDS. Am J Prev Med. May 2000;18(4):325-331. [doi: 10.1016/s0749-3797(00)00121-5] [Medline:
10788736]

142. Cho YI, Lee SD, Arozullah AM, Crittenden KS. Effects of health literacy on health status and health service utilization
amongst the elderly. Soc Sci Med. Apr 2008;66(8):1809-1816. [doi: 10.1016/j.socscimed.2008.01.003] [Medline: 18295949]

143. Baker DW, Parker RM, Williams MV, Clark WS. Health literacy and the risk of hospital admission. J Gen Intern Med.
Dec 1998;13(12):791-798. [FREE Full text] [doi: 10.1046/j.1525-1497.1998.00242.x] [Medline: 9844076]

144. Nutbeam D. The evolving concept of health literacy. Soc Sci Med. Dec 2008;67(12):2072-2078. [doi:
10.1016/j.socscimed.2008.09.050] [Medline: 18952344]

145. Sørensen K, Van den Broucke S, Fullam J, Doyle G, Pelikan J, Slonska Z, et al. (HLS-EU) Consortium Health Literacy
Project European. Health literacy and public health: a systematic review and integration of definitions and models. BMC
Public Health. Jan 25, 2012;12(1):80. [FREE Full text] [doi: 10.1186/1471-2458-12-80] [Medline: 22276600]

146. Mitchell B, Begoray D. Electronic personal health records that promote self-management in chronic illness. Online J Issues
Nurs. Jul 20, 2010;15(3):PPT01. [doi: 10.3912/ojin.vol15no03ppt01]

147. Zaichkowsky JL. Measuring the involvement construct. Journal of Consumer Research. Dec 1985;12(3):341-352. [doi:
10.1086/208520]

148. Bish A, Michie S. Demographic and attitudinal determinants of protective behaviours during a pandemic: A review. British
J Health Psychol. Dec 24, 2010;15(4):797-824. [doi: 10.1348/135910710x485826]

Abbreviations
AXIS: Appraisal Tool for Cross-Sectional Studies
DHLI: Digital Health Literacy Instrument
eHEALS: e-Health Literacy Scale
EHLS: eHealth Literacy Scale
HPV: human papillomavirus
KAP: knowledge-attitude-practice
PHE: patient health engagement

Edited by J Sarvestan; submitted 19.07.24; peer-reviewed by AF Radwan, D Chan, MA Coman, C Sapone, S Crook; comments to
author 05.05.25; revised version received 25.05.25; accepted 20.06.25; published 02.07.25

Please cite as:
Li Q, Fang F, Zhang Y, Tu J, Zhu P, Xi L
eHealth Literacy and Its Outcomes Among Postsecondary Students: Systematic Review
J Med Internet Res 2025;27:e64489
URL: https://www.jmir.org/2025/1/e64489
doi: 10.2196/64489
PMID:

©Qin Li, Fang Fang, Yan Zhang, Jiayuan Tu, Pingting Zhu, Lijuan Xi. Originally published in the Journal of Medical Internet
Research (https://www.jmir.org), 02.07.2025. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in the Journal of Medical Internet Research (ISSN 1438-8871), is
properly cited. The complete bibliographic information, a link to the original publication on https://www.jmir.org/, as well as
this copyright and license information must be included.

J Med Internet Res 2025 | vol. 27 | e64489 | p. 22https://www.jmir.org/2025/1/e64489
(page number not for citation purposes)

Li et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1016/s0749-3797(00)00121-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10788736&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2008.01.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18295949&dopt=Abstract
https://europepmc.org/abstract/MED/9844076
http://dx.doi.org/10.1046/j.1525-1497.1998.00242.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9844076&dopt=Abstract
http://dx.doi.org/10.1016/j.socscimed.2008.09.050
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18952344&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-12-80
http://dx.doi.org/10.1186/1471-2458-12-80
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22276600&dopt=Abstract
http://dx.doi.org/10.3912/ojin.vol15no03ppt01
http://dx.doi.org/10.1086/208520
http://dx.doi.org/10.1348/135910710x485826
https://www.jmir.org/2025/1/e64489
http://dx.doi.org/10.2196/64489
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

