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ABSTRACT

OBJECTIVE: During the severe acute respiratory syndrome coronavirus 2 pandemic, could be observed an established use of online information
in the field of coronavirus disease worldwide. As a systematic review study, the present investigation aimed to evaluate related studies about
digital health/e-health literacy among university students in the coronavirus disease 2019 era.

METHODS: Three electronic bibliographic databases (PubMed/Medline, Scopus, and Google Scholar) were searched from 2020 until June 2022,
and articles were screened according to pre-established inclusion criteria.

RESULTS: Fifteen studies were included in this systematic review study. All of the studies were cross-sectional in design, and in total, 45,255
students were evaluated. The majority of studies report health literacy scores among university students that are lower compared to reference
samples. Students’ health literacy is influenced by different variables (age, gender, socioeconomic background, sources of online information,
well-being, and satisfaction with data).

CONCLUSION: Digital health literacy (DHL) shapes health behaviors and actions. To enhance DHL, multidisciplinary teams from diverse fields
can design curricula suitable for students. The internet’s role in DHL is crucial, but it can also spread misleading content. Therefore, professionals
should provide clear, evidence-based information and encourage critical data evaluation. Future studies should use robust sampling methods,
consider students with limited internet access, and address the unique needs of specific populations, such as those with disabilities and low
socioeconomic status.
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Introduction
The emergence of coronavirus disease 2019 (COVID-19) in

Wuhan, China, and turning into a pandemic within months

with millions of deaths worldwide caused various medical, psy-

chological, and socio-economic problems.1 Since the beginning

of the disease, there has been an overabundance of true and false
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information from official and unofficial sources, confusing

patients and healthcare workers.2 Also, the broad access to

the internet and social media platforms leads to an overflow

of false information compared to factual information.3 The

World Health Organization (WHO) declared that the

COVID-19 infodemic leads to challenges in controlling the

pandemic and harms physical and psychological health.

Promoting accurate information, preventing the spread of mis-

information, and increasing health literacy (HL) can help over-

come this challenge.4

Digital health literacy (DHL) refers to the ability to search

electronic information sources and evaluate and use this infor-

mation health-relatedly.5 The DHL has become increasingly

important during the COVID-19 pandemic as individuals

rely on digital tools and online information for health-related

purposes. Studies have shown that individuals with higher

levels of DHL are more likely to engage in preventive behaviors

such as vaccination uptake.6–8 While DHL is crucial to pro-

moting health-related outcomes, previous studies reported its

inadequacy in different countries. Different studies employed

various measurement scales to assess DHL, with the most

common ones being the Digital Health Literacy Index

(DHLI) and the eHealth Literacy Scale (eHEALS).

Additionally, some studies utilized scales like COVID-HL

and e-health literacy (e-HL). The DHLI, available in

English and Dutch, contains 21 items rated on a 4-point

Likert scale and is intended for the general population.9

In contrast, the eHEALS, initially in English, has been

translated into multiple languages and comprises 8 items rated

on a 5-point Likert scale. Researchers have applied the

eHEALS to assess DHL in various populations, including

healthy individuals, patients, and healthcare professionals.10

For example, a study examined e-HL among Chinese students

during the pandemic and found a positive association between

e-HL scores, adherence to infection prevention and control

methods, and lifestyle changes.7 Also, another study in

Germany reported that 43% of participants were confident in

using the internet for health-related information, and higher

HL correlated with younger age, higher income, and more edu-

cation.11Moreover, a systematic review of 8 studies showed that

higher levels of DHL were associated with increased adherence

to guidelines and more appropriate preventive behaviors.12

Due to the pandemic, the universities were closed, and

face-to-face learning was replaced with virtual and online learn-

ing, which resulted in increased internet use for obtaining

health-related information among students. Online learning

affects the students’ education quality and psychological well-

being.13 For example, a survey conducted in China, Malaysia,

and Philippines universities showed that 92.0% of students

used search engines and 88.4% of students used social media,

whereas 64.7% of students used websites of doctors, and

higher HL was associated with more utilization of trustworthy

resources.14 Also, a study in Vietnam on 1003 students reported

that 92.8% of students searched for COVID-19 information,

and low HL correlated with not searching for hygiene informa-

tion.15 Furthermore, a cross-sectional study of 14916 university

students in Germany on DHL reported that the most common

challenges were the reliability assessment of health-related

information, determining whether there was a commercial

interest, and finding relevant information.16

Generally, the COVID-19 pandemic caused more people to

rely on accessing medical information and services through

online networks. Meanwhile, students are a crucial population

using digital platforms to access information and education.

University students may not have adequate DHL skills,

making them vulnerable to misinformation. Understanding

their DHL knowledge level and examining the existing

inequalities can be a way to develop interventions and educa-

tional health policies to plan to increase students’ DHL.

Given the complexity of these challenges, the primary

objective of this study is to assess students’ levels of DHL

while recognizing their pivotal role in disseminating and utiliz-

ing health-related information. By gaining insights into the

strengths and weaknesses of students’ DHL, this research

aims to provide valuable information for developing strategies

and interventions to enhance students’ DHL. Ultimately, this

endeavor will promote more informed and responsible behav-

ior, particularly in health crises like the COVID-19 pandemic.

It is worth noting that, to the best of our knowledge, this study

represents the first systematic review of DHL among students

during the COVID-19 pandemic.

Research design and methods
This systematic review study reported following the Preferred

Reporting Items for Systematic Reviews and Meta-Analyses

(PRISMA) Statement.17 Through this systematic review, we

purposed to investigate related studies about digital health/

e-HL among university students and report such systems’
status during COVID-19.

Registration of review protocol

The protocol for this systematic review was registered and

visible in the Open Science Framework (https://doi.org/10.

17605/OSF.IO/S8C7Q).

Data sources and searches

Study participants were of either sex or age with no restrictions

on health status. No language restriction was applied. Exclusion

criteria of the systematic review were as follows: (1) reviews,

editorials, abstracts, case reports, practice guidelines, and ran-

domized control trial studies; (2) studies conducted in the

general population (non-student). Reference lists of relevant

and previous review articles were hand-searched for other rele-

vant studies. Included and excluded studies were collected fol-

lowing the PRISMA flow diagram (Figure 1).
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Search strategies are provided in Table 1. One of the authors

performed a complete search in the references of retrieved articles

(Arezoo Faridzadeh). In PubMed, Scopus, and Google Scholar

databases up to June 2022 to find all related articles. EndNote 8X

software was used to manage retrieved references. Duplicate arti-

cles were removed. The screening was initially conducted by titles

and then abstracted by 2 authors separately (Reyhaneh

Mehrabani Natanzi and Hanieh Karimi). In the next step, the

full text of the articles was evaluated by 2 independent reviewers

(Arezoo Faridzadeh Ali Faraji). We read the articles independ-

ently and in duplicate and determined whether they met inclu-

sion criteria. Discrepancies were resolved by consensus and

referring to the original article in consultation with a third

author (Niloofar Deravi). Figure is based on PRISMA flow

diagram (From: 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 2021;372:n71. doi: 10.1136/bmj.n71)

Eligibility criteria

The authors of the current investigation included published

articles with data regarding DHL among university students.

Studies investigating this topic on students other than

university students, Reviews, case reports, case series, letters

to the editor, abstracts, and posters were among the studies

that were excluded. Articles without open access and papers

written in languages other than English were also disqualified.

Data extraction and quality assessment

For all studies, we extracted information on study characteristics,

type of study, population characteristics, theoretical frames, scales

used, HL definition, and quality assessment score. Any disagree-

ments or disputes between the 2 evaluators were settled by agree-

ment, then by the third evaluator (Niloofar Deravi), and lastly.

Three authors (Mohammad Sadegh Fallahi, Mehrnaz Salahi,

and Arezoo Faridzadeh) independently assessed the risk of bias.

The JBI critical appraisal tools18 were used to judge study

quality for each type of study. We considered the studies that

received half of the total score or higher to be at low risk of bias

and studies that scored less than half of the total score to be at

high risk, and we eliminated them.

Results
Study selection

After the systematic search, 116 articles were found in 3 data-

bases (53 in Scopus, 22 in Medline/PubMed, and 41 in Google

Figure 1. Flow chart of study selection for inclusion in the systematic review.
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Scholar); 98 remained after removing the duplicates. After

screening the titles and abstracts of the studies, 55 articles

were excluded following the criteria mentioned in our study,

while 43 articles were selected for the full-text screening.

After the article selection, 15 studies were included; Figure 1

shows the process.

Investigated Studies were conducted in Portugal,

Germany, South Korea, Vietnam, China, the United States,

Pakistan, Slovenia, Spain, Puerto Rico, Ecuador, England,

Malaysia, the Philippines, and Denmark. All the included

studies were cross-sectional. The included studies had a

total enrollment of 42785 students, with a sample size

ranging from 256 to 14916. Theoretical frameworks for HL

were the definition of WHO,19 Norman and Skinner,20

Sørensen et al,21 van der Vaart and Drossaert,9 Berkman

et al,22 Institute of Medicine,23 Van Den Broucke et al,24

Dunn and Hazzard,25 and Brørs et al.26 To evaluate DHL,

a variety of scales were utilized, including The eHEALS,27

the DHL Instrument,9 and COVID-19 Health Literacy

Questionnaire.28

The quality scores of each study ranged from 4/8 to 8/8,

indicating variations in research quality and methodology

among the different investigations. These findings illuminate

the multifaceted nature of DHL and its relationship with a

diverse set of determinants, offering valuable insights for educa-

tors, healthcare professionals, and policymakers seeking to

enhance DHL among university students worldwide.

Possible determinants of HL

This study encompasses a series of cross-sectional investiga-

tions conducted across diverse countries to explore the determi-

nants of DHL among university students. Each of these studies

employed various theoretical frameworks and assessment scales

to delve into the factors influencing students’ DHL levels; its

details and thematic analysis are presented in Table 2.

Studies using COVID-HL. In the study by Rosário et al (2020)

conducted in Portugal, involving 3084 university students, their

research was grounded in the theoretical framework of Van der

Table 1. Search strategy of PubMed, Scopus, and Google Scholar databases.

Databases Search strategy Results

PubMed
11 June 2022

(“digital health literacy” [Title/Abstract] OR “eHealth literacy” [Title/Abstract]) AND (“college student” [Title/Abstract] OR
“university students” [Title/Abstract] OR “university student” [Title/Abstract] OR “University Health Service” [Title/Abstract]
OR “Student Health Services” [Mesh Terms] OR “medical student” [Title/Abstract] OR “medical students” [Title/Abstract]
OR “nursing students” [Title/Abstract] OR “nursing student” [Title/Abstract] OR “pupil nurse” [Title/Abstract] OR “pupil
nurses” [Title/Abstract]) AND (“COVID-19” [MeSH Terms] OR “COVID 19” [Title/Abstract] OR “COVID-19 Virus Disease”
[Title/Abstract] OR “COVID 19 Virus Disease” [Title/Abstract] OR “COVID-19 Virus Diseases” [Title/Abstract] OR
“Disease, COVID-19 Virus” [Title/Abstract] OR “Virus Disease, COVID-19” [Title/Abstract] OR “COVID-19 Virus Infection”
[Title/Abstract] OR “COVID 19 Virus Infection” [Title/Abstract] OR “COVID-19 Virus Infections” [Title/Abstract] OR
“Infection, COVID-19 Virus” [Title/Abstract] OR “Virus Infection, COVID-19” [Title/Abstract] OR “2019-nCoV Infection”
[Title/Abstract] OR “2019 nCoV Infection” [Title/Abstract] OR “2019-nCoV Infections” [Title/Abstract] OR “Infection,
2019-nCoV” [Title/Abstract] OR “Coronavirus Disease-19” [Title/Abstract] OR “Coronavirus Disease 19” [Title/Abstract]
OR “2019 Novel Coronavirus Disease” [Title/Abstract] OR “2019 Novel Coronavirus Infection” [Title/Abstract] OR
“2019-nCoV Disease” [Title/Abstract] OR “2019 nCoV Disease” [Title/Abstract] OR “2019-nCoV Diseases” [Title/Abstract]
OR “Disease, 2019-nCoV” [Title/Abstract] OR COVID19[Title/Abstract] OR “Coronavirus Disease 2019” [Title/Abstract]
OR “Disease 2019, Coronavirus” [Title/Abstract] OR “SARS Coronavirus 2 Infection” [Title/Abstract] OR “SARS-CoV-2
Infection” [Title/Abstract] OR “Infection, SARS-CoV-2” [Title/Abstract] OR “SARS CoV 2 Infection” [Title/Abstract] OR
“SARS-CoV-2 Infections” [Title/Abstract] OR “COVID-19 Pandemic” [Title/Abstract] OR “COVID 19 Pandemic” [Title/
Abstract] OR “COVID-19 Pandemics” [Title/Abstract] OR “Pandemic, COVID-19” [Title/Abstract])

22

Scopus
11 June 2022

(TITLE-ABS-KEY-AUTH(“university students”) OR TITLE-ABS-KEY-AUTH(“college student”) OR
TITLE-ABS-KEY-AUTH(“university student”) OR TITLE-ABS-KEY-AUTH(“college students”) OR
TITLE-ABS-KEY-AUTH(“University Health Service”) OR TITLE-ABS-KEY-AUTH(“Student Health Services”)
TITLE-ABS-KEY-AUTH(“medical students”) OR TITLE-ABS-KEY-AUTH(“medical student”) OR
TITLE-ABS-KEY-AUTH(“nursing students”) OR TITLE-ABS-KEY-AUTH(“nursing student”) OR
TITLE-ABS-KEY-AUTH(“pupil nurse”) OR TITLE-ABS-KEY-AUTH(“pupil nurses”) AND
(TITLE-ABS-KEY-AUTH(eHealth) OR TITLE-ABS-KEY-AUTH(“public health”) OR TITLE-ABS-KEY-AUTH(“digital
health”) OR TITLE-ABS-KEY-AUTH(“virtual health”) OR TITLE-ABS-KEY-AUTH(“health information”) OR
TITLE-ABS-KEY-AUTH(“social media”) OR TITLE-ABS-KEY-AUTH(“digital health literacy”) OR
TITLE-ABS-KEY-AUTH(“health literacy”) OR TITLE-ABS-KEY-AUTH(“eHealth literacy”) OR
TITLE-ABS-KEY-AUTH(“social network”) OR TITLE-ABS-KEY-AUTH(internet)) AND
(TITLE-ABS-KEY-AUTH(“COVID-19”) OR TITLE-ABS-KEY-AUTH(“COVID 19”) OR
TITLE-ABS-KEY-AUTH(2019-nCoV) OR TITLE-ABS-KEY-AUTH(2019 nCoV) OR TITLE-ABS-KEY-AUTH(“Coronavirus
Disease 19”) OR TITLE-ABS-KEY-AUTH(“2019 Novel Coronavirus Disease”) OR TITLE-ABS-KEY-AUTH(“2019 Novel
Coronavirus Infection”) OR TITLE-ABS-KEY-AUTH(COVID19) OR TITLE-ABS-KEY-AUTH(“Coronavirus Disease 2019”)
OR TITLE-ABS-KEY-AUTH(“Disease 2019, Coronavirus”) OR TITLE-ABS-KEY-AUTH(“SARS Coronavirus 2 Infection”)
OR TITLE-ABS-KEY-AUTH(SARS-CoV-2) OR TITLE-ABS-KEY-AUTH(SARS CoV 2))

53

Google
Scholar
11 June 2022

allintitle: COVIDUniversity OR students OR student OR college ORServices ORmedical OR nursing OR nurse OR health
“digital health literacy”
allintitle: COVIDUniversity OR students OR student OR college ORServices ORmedical OR nursing OR nurse OR health
“eHealth literacy”

41

4 Journal of Medical Education and Curricular Development



Table 2. Summary of the investigated studies.

First author

(year)

Country Design Participants Sex

(female)

Scales used Determinants of

digital health literacy

Theoretical

frames

Reference

Rosário et al
(2020)

Portugal Cross-sectional 3084 university
students

75.7% COVID-HL (67) [+] Male gender
[−] Using search
engines,
Wikipedia, and
social media
[+] Using websites
of public bodies

Van der
Vaart and
Drossaert 9

29

Htay et al
(2022)

China,
Malaysia,
and the
Philippines

Cross-sectional 5302 university
students

75% COVID-HL [+] Using
trustworthy online
information
sources (websites
of public bodies,
health portals,
websites of doctors
or health insurance
companies, and
news portals

Van der
Vaart and
Drossaert 9,
Norman
and Skinner
10

14

Zakar (2021) Pakistan Cross-sectional 1747 university
students in
Punjab, Pakistan

52.7% COVID-HL-Q,
DHLI

[+] Female gender
[+] Higher sense of
coherence
[+] Giving
importance to
information
[−] Satisfaction
with information

Institute of
Medicine 30

31

Hong (2021) South
Korea

Cross-sectional 274 university
students
majoring in
healthcare

86.5% e-HL [+] Majoring in
nursery
[+] Perceiving
health status as
healthy
[+] High health
concerns

Norman
and Skinner
10

32

Qin (2021) China Cross-sectional 3785 students of
Chinese college

40.26% m-eHEALS [+] Spending
longer time on
social media

Brørs et al
26

47

Tran (2022) Vietnam Cross-sectional 1851 nursing
students from 8
universities

93.1% eHEALS [+] Male gender
[+] Higher ability to
pay for medication

Norman
and Skinner
10

33

Patil (2021) United
States

Cross-sectional 256 college
students in the
United States

42% SILS, DHLI [−] Disability
[−] Using YouTube
and TikTok
[+] Using LinkedIn
and Tumblr

Berkman
et al 34,
Norman
and Skinner
10

6

Vrdelja
(2021)

Slovenia Cross-sectional 3621 university
students in
Slovenia

70.0% DHLI [+] Using websites
of public bodies
and Wikipedia and
other
encyclopedias
[−] Using social
media

Norman
and Skinner
10

35

Dadaczynski
(2021)

Germany Cross-sectional 14916 university
students aged
between 18 and
72 years

48.5% DHLI [−] Female gender
[+] Higher age
[+] Using websites
of public bodies
[−] Using social
media

Sørensen
et al 21, van
der Vaart
and
Drossaert 9

16

Nguyen et al
(2021)

Vietnam Cross-sectional 1003 university
students

70.1% DHLI (16) [+] Searching for
information on
“Hygiene
regulations” and

Dunn and
Hazzard 25

15

(continued)
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Vaart and Drossaert.9 They utilized the COVID-HL scale41 to

identify determinants of DHL. Their findings revealed that

being male and favoring the use of websites from public

bodies were positively correlated with higher DHL levels,

while the use of search engines, Wikipedia, and social media

had a negative impact.42

Htay et al (2022) expanded the geographical scope of their

study to include China, Malaysia, and the Philippines, involv-

ing 5302 university students. Guided by theoretical frameworks

such as Van der Vaart and Drossaert9 and Norman and

Skinner,10 they employed the COVID-HL scale. Their find-

ings underscored the significance of trustworthy online infor-

mation sources, such as websites of public bodies and health

portals, in enhancing DHL.14

Zakar (2021) conducted a cross-sectional study involving

1747 university students in Punjab, Pakistan, incorporating

multiple theoretical frameworks and scales. Their findings

demonstrated that being female, possessing a higher sense of

coherence, giving importance to information, and experiencing

satisfaction with information sources were positively linked to

higher DHL.31

Studies using DHLI. Patil (2021) carried out research in the

United States involving 256 college students, drawing from

theoretical frameworks by Berkman et al34 and Norman and

Skinner.10 Their study utilized the SILS (Single-Item

Literacy Screener) and DHLI scales, revealing that individuals

with disabilities and extensive users of platforms like YouTube

Table 2. Continued.

First author

(year)

Country Design Participants Sex

(female)

Scales used Determinants of

digital health literacy

Theoretical

frames

Reference

“infection control.”
[−] Average
information
satisfaction
[+] Subjective
well-being

Rivadeneira
(2022)

Spain,
Puerto
Rico, and
Ecuador

Cross-sectional 2318 university
students

70.03% DHLI [+] Male gender
[+] Higher age
[+] Higher
educational status
[+] Satisfaction
with information

WHO 4 36

Frings et al
(2022)

England Cross-sectional 691 university
students from 25
universities

71.5% DHLI, MacArthur
Scale (69), Dark
Future Scale
(70), the Future
Anxiety scale
(71)

[−] Future anxiety
[+] Satisfaction
with information

Norman
and Skinner
10

37

Martins et al
(2022)

Portugal Cross-sectional 1815 university
students

75.1% DHLI Not mentioned. van der
Vaart and
Drossaert 9

38

Bak (2022) Denmark Cross-sectional 1518 students
from University
College South

83.4% DHLI [−] Younger age
[+] Higher
subjective social
status
[−] Using social
media
[−] Getting help
from close social
network

Sørensen
et al 21

39

Chun (2022) South
Korea

Cross-sectional 604
undergraduate
students

72.2% DHLI [+] Younger age
[+] Higher level of
social support
[+] Higher
subjective social
support
[+] Sufficient
pocket money
[−] Low well-being

Norman
and Skinner
10, van der
Vaart and
Drossaert 9

40

HL: health literacy; SILS: Single-Item Literacy Screener; RLP: remote learning proficiency; DR-T: demands-resources theory; DHLI: Digital Health Literacy Instrument; DHLI:
Digital Health Literacy Instrument; eHEALS: eHealth literacy scale; PMHS: Positive Mental Health Scale (PMHS); AIPC: Adherence to Infection Prevention and Control
Procedures; S-COVID-19-S: suspected COVID-19 symptoms; P-eHEALS: the Persian translate of the e-Health Literacy scale; WHO: World Health Organization.
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and TikTok exhibited lower DHL levels, whereas using plat-

forms like LinkedIn and Tumblr was associated with enhanced

DHL.43

Vrdelja (2021) conducted a cross-sectional study in Slovenia

involving 3621 university students, with their research

grounded in Norman and Skinner’s theoretical framework.10

Their study highlighted that students who utilized websites

of public bodies and Wikipedia while avoiding excessive use

of social media exhibited higher DHL levels.44

Dadaczynski (2021) managed a comprehensive cross-

sectional study in Germany involving 14,916 university stu-

dents aged 18 to 72 years, based on theoretical frameworks by

Sørensen et al21 and van der Vaart and Drossaert.9 Their

study employed the DHLI scale and identified that being

female, older age, and utilizing websites of public bodies posi-

tively influenced DHL, while excessive use of social media had

a negative impact.45

Nguyen et al (2021) conducted a cross-sectional study in

Vietnam involving 1003 university students grounded in the

theoretical framework of Dunn and Hazzard.25 Their research

employed the DHLI scale and revealed that information-

seeking behavior related to “Hygiene regulations” and

“infection control” was significant for DHL, and subjective

well-being positively influenced DHL, while average informa-

tion satisfaction had a negative impact. These studies contribute

to our comprehensive understanding of the multifaceted deter-

minants of DHL among university students across various

countries.15

Rivadeneira (2022) performed a cross-sectional study in

Spain, Puerto Rico, and Ecuador involving 2318 university stu-

dents. The research was grounded in the WHO theoretical

framework. Employing the DHLI scale, the study identified

several determinants of DHL, including male gender, higher

age, higher educational status, and satisfaction with informa-

tion sources. With a quality score of 7/8, Rivadeneira’s study
underscores the role of demographic factors and information

satisfaction in influencing DHL among university students in

multiple countries.36

Frings D et al (2022) conducted a cross-sectional study

in England, encompassing 691 university students from

25 universities. The theoretical framework for this research

was based on Norman and Skinner.10 Multiple scales were

utilized, including the DHLI, MacArthur Scale, Dark

Future Scale, and the Future Anxiety scale. The study

identified that lower levels of future anxiety and higher sat-

isfaction with information sources positively impacted

DHL.37

Martins et al (2022) conducted a cross-sectional study

involving 1815 university students in Portugal. Although the

specific determinants were not mentioned, their study received

a perfect quality score of 8/8, reflecting a robust methodology.

While the exact determinants remain unspecified, Martins

et al’s research highlights the importance of conducting high-

quality studies to further our understanding of DHL among

university students in Portugal.38

Moving to Denmark, Bak et al performed a cross-sectional

study encompassing 1518 students from University College

South. The research, grounded in the theoretical framework

of Sørensen et al,21 employed the DHLI scale. The study iden-

tified that younger age, higher subjective social status, avoiding

excessive use of social media, and seeking help from close social

networks were positively associated with DHL. With a quality

score of 8/8, Bak’s study underscores the influence of demo-

graphic factors, social status, and media usage patterns in

shaping DHL among university students in Denmark.46

Chun et al conducted a cross-sectional study in South Korea

involving 604 undergraduate students. The research was

grounded in the theoretical frameworks of Norman and

Skinner10 and van der Vaart and Drossaert,9 utilizing the

DHLI scale. The study found that younger age, higher levels

of social support, higher subjective social support, sufficient

pocket money, and overall well-being were positively associated

with DHL. In contrast, low well-being had a negative impact.40

Studies using eHEALS. Tran (2022) performed a cross-

sectional study in Vietnam, which included 1851 nursing stu-

dents. Their research was guided by the theoretical framework

of Norman and Skinner,10 and they utilized the eHEALS scale.

The study revealed that male gender and a higher ability to pay

for medication were positively associated with enhanced DHL

among nursing students.33

Qin et al employed the Mobile eHEALS (m-eHEALS) tool

to evaluate theHL of 3785 college students in China. Their find-

ings revealed that the average eHEALS score was 46.61± 8.16.

Notably, college students who devoted more time to social

media exhibited higher levels of e-HL. Furthermore, the study

identified a positive correlation between 3 eHEALS domains—
self-perception, information acquisition, and interactive judg-

ment—and the knowledge, attitude, and practice scores concern-

ing COVID-19 vaccination.47

Studies using e-HL. In a study conducted by Hong et al in

Korea, which involved 274 undergraduate students majoring

in healthcare fields such as nursing, clinical pathology, and

occupational therapy, the e-HL tool was utilized to evaluate

e-HL. The findings indicated that the overall mean e-HL

score was 3.62± 0.60. Notably, students majoring in

nursing demonstrated higher e-HL scores compared to

those in other fields. Furthermore, students who perceived

themselves as having good health and those with elevated

health concerns exhibited higher e-HL scores. Moreover,

the study revealed a positive correlation between the overall

e-HL score and its domains, including functional, commu-

nicative, and critical aspects, with scores related to infection-

preventive behaviors.32
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Discussion
The DHL of students is affected by different determinants. In

this review, we found strong evidence regarding the involve-

ment of gender, age, educational status, socioeconomic status,

well-being, social media usage, internet access, satisfaction

with information, and sense of coherence in determining the

DHL.

During the COVID-19 pandemic, the Internet became the

primary source of healthcare information, and due to the shift to

online education, students spent more time using the internet

for educational and non-educational purposes. As a result, stu-

dents’ sources of information could significantly affect their

DHL.48 In this review, using the websites of public bodies

was positively associated with DHL in 4 studies.14,16,29,35

Websites of public bodies provide more reliable and expert-

driven information, which makes them more trustworthy, and

the recipient has less worry about the correctness of information

and can use it in their everyday lives.21 In contrast, using social

media more often was generally associated with limited

DHL,16,29,35,39 except 1 study by Qin et al47 reported that

spending longer on social media positively correlated with

DHL. Due to the interactive character of social media plat-

forms, they could act as sources of misinformation and disinfor-

mation, leading to harmful behaviors.35 The types of social

media platforms could also have different impacts on DHL.

Qin et al reported that students with high DHL scores used

official and public social media more frequently and aggregated

social media less frequently than students with low DHL.47

This was also consistent with the findings of Patil et al,6 sug-

gesting that using LinkedIn and Tumblr was significantly

more common in students with adequate DHL than using

YouTube and TikTok.6

Moreover, well-being was consistently reported to have a

positive association with DHL,15,32,40 whereas disability

had a negative correlation.6 There is a 2-way association

between DHL and well-being. A low DHL could result in

low well-being due to the reduced ability to collect adequate

healthcare information, critically analyze it, and apply it to

daily life. A study of 2236 participants in Hong Kong

reported that HL in finding and understanding information

significantly correlated with fewer physical symptoms, and

higher levels of HL in applying information significantly cor-

related with greater subjective well-being. The authors con-

cluded that HL directly and indirectly influences physical

health and well-being.49 On the other hand, low well-being

could negatively affect HL by limiting the ability to search

and use healthcare information.50

There are inconsistencies between studies regarding some of

the determinants of DHL. For example, 4 studies16,29,33,36 with

a total of 22,169 participants reported that men had higher

scores in DHL compared to women, whereas a study31 with

1747 participants reported higher DHL scores in women. In

the study by Dadaczynski et al, women had more problems in

the domains of information searching and evaluating reliability

regarding COVID-19-related information. The authors sug-

gested that in Germany, women are involved in care responsi-

bilities and more concerned about healthcare information than

men and search more for healthcare information on the inter-

net. Also, women are more critical and worried about the

online information on COVID-19, which could explain report-

ing lower scores on the mentioned domains of DHL.16

However, several previous studies on HL showed that women

had higher HL scores than men. For instance, a systematic

review and meta-analysis of 24 studies assessing HL in

people with migration backgrounds reported that women

achieved higher HL scores than men.51 Also, a study on 300

subjects in Iran showed that among the aspects of HL, men

achieved higher scores in reading skills and accessing and

using health information whereas women had higher scores

in health knowledge.52 Further studies with robust methodolo-

gies are required to compare the aspects of DHL between

genders.

Age is another controversial factor among studies of DHL in

students. Two studies36,39 reported that higher age is associated

with higher scores on DHL, whereas Chun et al40 reported

younger age as a positive determinant of DHL. The positive

association between the students’ age and HL was also reported

in previous studies.53,54 A recent systematic review investigat-

ing HL among university students suggested that older stu-

dents have more experience interacting with the health care

system and communicating with professionals, which promotes

their knowledge, self-confidence, and HL.55

The included studies have some limitations which should

be considered. All the studies are cross-sectional, and causal-

ity between factors cannot be determined. Also, the studies

are conducted on highly educated students, which could

limit the generalizability of these results to the general

population. All the studies used online surveys for data

collection, and five studies14,15,29,33,40 used convenience

sampling, limiting their representativeness of the population

of students in that country.

Moreover, the data on DHL were collected using self-

reported questionnaires, increasing the risk of bias. Also, the

studies conducted in the early phases of the pandemic may

have an overestimation of DHL because the information on

COVID-19 was easier to understand and presented mainly

by official websites, and the students had higher adherence

compared to the subsequent phases of the pandemic when

there were more conflicting information and enduring extended

restrictions.16,39 Moreover, the studies were performed in dif-

ferent universities and different populations, which may affect

their results. For instance, females are generally more repre-

sented in the included studies, and some studies such as Tran

et al,33 the number of female participants was significantly

higher than males, which may affect their results, especially

on the role of gender as a determinant of DHL.
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Regarding the theoretical frames used in DHL studies,

Norman and Skinner10 introduced “the lily model,” consisting
of 6 fields encompassing e-HL. These fields include traditional

literacy, information literacy, media literacy, HL, computer lit-

eracy, and scientific literacy. Building upon this model, van der

Vaart and Drossaert9 assess 6 essential skills. These skills

encompass operational skills, navigation skills, information

search skills, evaluating online information’s reliability and

relevance, adding self-generated content to web-based applica-

tions, and protecting and respecting privacy while using the

internet. These DHLI skills can be linked to various aspects

of the lily model. For example, operational skills, defined as

the ability to “use the computer and internet browser,” align

with computer literacy. Similarly, navigation skills, information

search skills, and the evaluation of online information’s reliabil-
ity and relevance fall under the purview of information literacy

and media literacy. However, Norman and Skinner do not

explicitly address skills such as adding self-generated content

to web-based applications and ensuring privacy and respect

while using the internet.

Furthermore, concerning the HL component of Norman

and Skinner’s model, their definition is based on a 1999

article by the American Medical Association (AMA).56 The

AMA defines HL as “a constellation of skills, including the

ability to perform basic reading and numerical tasks required

to function in the healthcare environment. Patients with

adequate HL can read, understand, and act on healthcare infor-

mation.” In contrast, the theoretical frameworks employed by

the Institute of Medicine Committee on Health Literacy,30

Berkman et al,34 and Dunn and Hazzard25 rely on the defin-

ition proposed by Ratzan and Parker.57 This definition suggests

that HL is “the capacity to obtain, process, and understand”
information within a health-related context. These definitions

share common ground in aspects of HL, such as reading

(obtaining) and understanding. However, it has been argued

that the AMA’s definition emphasizes skills, while Ratzan

and Parker’s definition emphasizes HL goals.34 In addition,

the definition by WHO4 encompasses aspects like “access,
understand, evaluate, and use” in the context of HL, aligning

more closely with goal-oriented definitions. In summary,

while the theoretical frameworks employed in the articles

reviewed vary, they do overlap in numerous aspects, potentially

facilitating the derivation of generalized conclusions.

Furthermore, studies used different scales for measuring the

DHL of their participants. The most commonly used scales

were DHLI and eHEALS; however, some studies used

COVID-HL (which utilizes parts of DHLI) and e-HL.

DHLI was developed initially in English and Dutch for the

general population and had 21 items scored on a 4-point

Likert scale.9 eHEALS was initially developed in English58

and was further translated into other languages such as

Chinese,59 German,60 and Persian.61 eHEALS has 8 items

scored on a 5-point Likert scale and was used in diverse

populations including healthy people, patients, and health pro-

fessionals.58 There are also conceptual and theoretical frame-

work differences between eHEALS and DHLI. eHEALS

was developed based on the components of the Lily model,

including traditional, computer, information, health, media,

and science literacies and Social cognitive theory.10 In contrast,

DHLI was derived from a formative study on actual perform-

ance tests.62 A systematic review evaluating the different mea-

sures of e-HL reported that eHEALS had a moderate quality of

evidence for comprehensibility, but the quality was deficient for

DHLI. Also, eHEALS had a generally moderate quality of

structural validity, but this quality was low for DHLI.63 In add-

ition, e-HL has 31 items divided into 3 categories, including

functional, communicative, and critical e-HL, and they are

scored based on a 5-item Likert scale. e-HL has an excellent

internal consistency with Cronbach’s α of 0.91.32

Currently, the COVID-19 pandemic has subsided.

However, this does not diminish the importance of DHL

assessment. Even in the post-COVID-19 era, digital technolo-

gies remain strong in providing health information and services.

Ensuring university students’ proper DHL as the young and

future generation of society is necessary for a more informed

and healthy society.

Every day, we see the development of digital technologies

worldwide, especially in health and medicine. As professionals

and future researchers, students are essential to this develop-

ment. Also, as health care recipients, increasing their DHL

knowledge can improve their care of themselves and others.

The increase of DHL in students is the basis for their future

adaptation to the world of digital health technologies.

In addition, the present review has some limitations. First,

only English studies already published or available were consid-

ered. Second, the general quality of included studies is high;

however, some studies are medium to low quality. Third, the

studies used various sampling methods and assessment tools

and were conducted in different countries, limiting the com-

parison between them.

The findings of this review underscore the need for future

studies with robust sampling methods, such as cluster sampling,

and a longitudinal design to pinpoint the specific factors influ-

encing DHL. Moreover, researchers should acknowledge the

limitations of relying solely on online surveys and strive to

include students with limited internet access and usage in

their studies. Furthermore, it is crucial to address the unique

needs of specific populations, including individuals with dis-

abilities, those experiencing low physical or psychological well-

being, and those with low socioeconomic status. Policies aimed

at enhancing DHL should be tailored to accommodate these

groups.

Conclusion
DHL plays a crucial role in shaping behaviors and actions

related to health and well-being, with significant implications
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for individuals and society. Numerous factors influence stu-

dents’ DHL, providing valuable insights for university officials

and government organizations to develop more inclusive and

effective programs aimed at enhancing students’ DHL levels.

To achieve this, multidisciplinary teams comprising experts

from diverse fields, such as medicine, psychology, and computer

sciences, can contribute by designing curricula suitable for a

wide range of students. During the pandemic, the internet

emerged as the primary source of healthcare information.

While it offers unparalleled access to vast amounts of informa-

tion, it also harbors the potential for disseminating misleading

content. Therefore, professionals and official organizations

must prioritize providing clear, evidence-based information.

Additionally, individuals should be encouraged to adopt a

more critical approach when evaluating the validity of the infor-

mation they encounter and sharing it on social media platforms.
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