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ABSTRACT

Digital health literacy (DHL) is the ability to identify, understand, and use health
information from digital sources. DHL may differ among individuals due to many factors.
Therefore, this cross-sectional study investigated DHL and its associated factors among 1065
vocational college medical students in Sichuan, China, after the COVID-19 pandemic. Their
demographic data were collected using a DHL questionnaire, and their health information
seeking was rated. Multivariate logistic regression was used to evaluate how different factors
influenced DHL. The participants had a median age of 19 years, and 82.90% were female.
Among the participants, 52.26% had high DHL. Participants’ DHL was significantly
influenced by age (adjusted odds ratio [AOR] = 0.83, p = 0.037), year of study (sophomore
[AOR = 2.68, p < 0.001], junior [AOR = 1.82, p < 0.001]), major (nursing [AOR = 0.63, p =
0.006], rehabilitation [AOR = 0.64, p = 0.023], medicine and food or education and sports
[AOR = 0.60, p < 0.001]), having had a family member or friend infected with COVID-19
(AOR = 1.64, p = 0.022), health education (AOR = 2.00, p = 0.002 ), and health information
seeking (AOR = 2.33, p < 0.001). Our findings indicate that the DHL of some vocational
college medical students remains low. Therefore, improving these skills requires teaching
strategies and curricula that encourage students to effectively locate and evaluate digital
sources.
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INTRODUCTION

The COVID-19 pandemic affected
people’s quality of life and interpersonal
interactions. It increased health concerns
among the population.! The internet
became the primary source of health-
related information as people searched for
news about the progress of the COVID-19
pandemic and its health management
implications, and digital health
technologies became widespread.>* Social
media platforms (e.g., Facebook, YouTube,
Instagram, and TikTok) became a key
means of accessing information.* However,
the potential disadvantages of internet
access were invalid information and
personal interpretation of information,
which have implications for health
management.’ As the internet becomes
increasingly relevant, digital health literacy
(DHL; also called eHealth literacy) skills
are becoming vital.%” The DHL model
proposed by van der Vaart and Drossaert®
comprises five subscales: searching for
information, adding self-generated content,
evaluating reliability, determining
relevance, and handling information.
Previous studies have revealed the focus on
DHL during the COVID-19 pandemic and
its association with sociodemographic and
preventive behaviors.”!2

There were 16709  million
vocational college medical students in
China during the COVID-19 pandemic.
Medical students are a necessary
component of China’s healthcare system.
Vocational college medical students exhibit
particular characteristics and experience
specific environments as they transition
from adolescence to adulthood.!* Since they
will become health professionals, they
should be proficient in DHL to ensure the
successful ~ digital transformation of
healthcare.'* However, a previous study
revealed that vocational college medical
students had low DHL."> During the
COVID-19 pandemic, 41.7% of Chinese

college students had adequate DHL, and
Google, Bing, and Yahoo (92.0%) were the
primary search engines for finding COVID-
19 information.!¢:!

While previous studies have
emphasized the factors influencing DHL
during the COVID-19 pandemic, data on
these factors among vocational college
medical students after the COVID-19
pandemic remain limited. Therefore, these
factors and their associations should be
studied to develop curricula or
interventions for this unique population.!8
This study aimed to determine whether the
backgrounds of vocational college medical
students in Sichuan, China, influenced their
DHL. Our findings may be helpful for
curriculum  development or  health
education for this population and to guide
national health policies for college students
during future pandemics.

METHODOLOGY

Participants

This cross-sectional study was
conducted between February and August
2024. Of the 9390 students aged 18-25
years at the Sichuan Vocational College of
Health and Rehabilitation in Sichuan,
China, 1062 participated. The Sichuan
Vocational College of Health and
Rehabilitation is Sichuan’s largest medical
polytechnic college. The target sample size
was estimated using Daniel’s formula,'
considering a prevalence of 52.6%,!7 a
precision of 3%, and a confidence level of
95%. The minimum sample size was
estimated to be 956. Considering a dropout
rate of 10, the minimum required sample
size was increased to 1062. The participants
were stratified by random sampling of five
selected disciplines: nursing, rehabilitation,
medicine and food, education and sports,
and clinical medical technology.

Exposure variables
The exposure variables were 12
demographic characteristics: age, gender,
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year of study, major, residence, family
monthly income, having had family
members or friends infected with COVID-
19, health education, smoking, alcohol
drinking, being overweight, and health
information seeking.

The year of study was classified into
freshmen, sophomore, and junior. The
major was divided into nursing,
rehabilitation, medicine and  food,
education and sports, and clinical medical
technology. Having had family members or
friends infected with COVID-19, health
education, smoking, alcohol drinking, and
being overweight were binary (yes/no). Our
questionnaire asked about the health
information seeking from different sources,
rated from 1 (never) to 4 (often).

Assessment of outcome variables

A self-reported DHL questionnaire
was developed based on van der Vaart et
al.® This questionnaire comprised 25 items
measuring five subdomains: (1) searching
information, (2) adding self-generated
content, (3) evaluating reliability, (4)
determining relevance, and (5) handling
information (Cronbach’s o = 0.91). The
total DHL score was the sum of the scores
for all items (ranging from 5 to 125). A
median score of <70 was considered
inadequate (low level), whereas a median
score of >70 was considered adequate (high
level). For each domain, a score of at least
16 was required to be considered adequate.

Statistical methods

The studied variables are presented
using descriptive statistics, including the
frequency and percentage, except for age,
which is reported as the median, and health
information seeking, which is reported as
the mean + standard deviation (SD). The
normality of their distribution was assessed
using the Kolmogorov—Smirnov test; our
data were not normally distributed. The
DHL scores were computed; those above
the median were classified as high, and
those below the median were classified as

low. The associations between participants’
characteristics and DHL were examined
using chi-squared tests. Multivariate
logistic regression was used to identify
associations while controlling for the
effects of other variables. A p < 0.05 was
considered statistically significant. Data
analyses were performed using SPSS
(version 25.0; IBM Corp., Armonk, NY,
USA).

Ethical approval

This study was approved by the
Ethics Committee of Mahasarakham
University (ECMSU523-543/2023). All
participants took part in this study
voluntarily and provided informed consent,
as required by our ethics committee.

RESULTS

Participant characteristics

All participants responded to the
study questionnaire. The characteristics of
the 1062 vocational college medical
students who participated in this study are
shown in Table 1. Their median age was 19
years, 182 (17.10%) were male, and 880
(82.90%) were female. Among the
participants, 36.00% were freshmen, and
35.10% majored in nursing. In addition,
78.20% were from rural areas, 87.90% had
a family member or friend who had
suffered from a COVID-19 infection, and
89.70% had taken health education courses
in college. The median overall DHL score
was 70, with 47.74% having a DHL score
below the median (inadequate DHL) and
52.26% having a DHL score above the
median (high overall DHL). The five DHL
subdomains had median scores of 16, 12,
14, 15, and 13 points, respectively. Overall
DHL was significantly influenced by year
of study (p = 0.000), major (p = 0.002),
having had a family member infected with
COVID-19 (p = 0.001), and health
education (p = 0.000).
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Table 1. Demographic characteristics and distribution of DHL levels (n = 1062)

Variable All Total DHL p-value
N (%) Low (n =507) High (n = 555)

Gender 0.871
Male 182(17.10) 88(17.40) 94(16.90)

Female 880(82.90) 419(82.60) 461(83.10)

Year of study <0.001
Freshmen 383(36.00) 158(31.20) 225(40.50)

Sophomore 350(33.00) 160(31.60) 190(34.20)
Junior 329(31.00) 189(37.30) 140(25.20)

Major 0.002
Nursing 372(35.10) 189(37.30) 183(33.00)
Rehabilitation 180(16.90) 93(18.30) 87(15.70)

Medicine and food, or 209(19.70) 109(21.50) 100(18.00)

education and sports
Clinical medical 301(28.30) 116(22.90) 185(33.30)
technology

Residence 0.766
Urban 232 (21.80) 113(22.30) 119(21.40)

Rural 830(78.20) 394(77.70) 436(78.60)

Family monthly income 0.332
<5000 yuan 439(41.30) 221(43.60) 218(39.30)

5000-9999 yuan 492(46.30) 228(45.00) 264(47.60)
>10000 yuan 131(12.30) 58(11.40) 73(13.20)

Having had a family 0.001

member or friend infected

with COVID-19
Yes 838(87.90) 378(74.60) 460(82.90)

No 224(21.10) 219(25.40) 95(17.10)

Health education <0.001
Yes 953(89.70) 437(86.20) 516(93.00)

No 109(10.30) 70(13.80) 39(7.00)

Smoking 0.482
Yes 53(5.00) 28(5.50) 25(4.50)

No 1009(95.00) 479(94.50) 530(95.50)

Alcohol drinking 0.791
Yes 60 (5.60) 30(5.90) 30(5.40)

No 1002(94.40) 477(94.10) 525(94.60)

Being overweight 0.756
Yes 43(4.00) 22(4.30) 21(3.80)

No 1019(96.00) 485(95.70) 534(96.20)

In addition, our study explored the
frequency of health and related information
searches from various online sources
(Table 2). Our results revealed that a
substantial number of students often sought
information through social media (Douyin,

Weibo, and Weixin; 4.39 £+ 0.87), search
engines (Baidu, Bing, and Sougou; 4.13 +
0.85), and Wikipedia and other online
encyclopedias (3.74 + 0.93). Furthermore,
differences in overall DHL scores
influenced health information seeking (p =
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0.000; data not shown), with students who
had a mean of 3.67 + 0.37 for health

information seeking behavior exhibiting the
highest DHL.

Table 2. Health and related information seeking on the Internet with corresponding means

Characteristics Mean = SD
Search engines (Baidu, Bing, and Sougou) 4.13+£0.85
Websites of public bodies (NCOC and provincial health departments) 3.62+0.96
Wikipedia and other online encyclopedias 3.74+0.93
Social media (Douyin, Weibo, and Weixin) 439 +0.87
BiliBili 3.57+1.03
Blogs on health topics 346+ 0.94
Community guidebooks 3.30+0.90
Health portals 331+0.92
Websites of doctors/pharmaceutical companies 3.28+0.89
News portals (e.g., newspapers and TV stations) 3.35+0.89

Factors influencing the DHL status

Odds ratios were calculated for
factors associated with DHL after adjusting
for confounding variables (Table 3). Higher
overall DHL scores were associated with
age (AOR = 0.83, 95% CI = 0.70-0.99),
sophomore study year (AOR = 2.68, 95%
CI = 1.79-4.00), junior study year (AOR =
1.82, 95% CI = 1.31-2.53), nursing major
(AOR = 0.63, 95% CI = 0.45-0.87),
rehabilitation major (AOR = 0.64, 95% CI
= 0.43-0.94), medicine and food or
education and sports major (AOR = 0.60,
95% CI = 0.41-0.86), those who had no
family members infected with COVID-19
(AOR = 1.64, 95% CI = 1.20-2.24), those
who had not received health education
(AOR = 2.00, 95% CI = 1.29-3.07), and
those with a higher frequency of health
information seeking (AOR = 2.53, 95% CI
=1.76-3.63).

Regarding the DHL subdomains,
our results indicated that grade, major,
having had a family member or friend
infected with COVID-19, health education,

and health information seeking were
significantly ~ associated  with  the
subdomains of searching information,

adding self-generated content, evaluating
reliability, determining relevance, and
handling information subscales.
Interestingly, younger students were less

likely to report a high level of information
searching (AOR = 0.82, 95% CI = 0.69-
0.97), adding self-generated content (AOR
= 0.84, 95% CI = 0.71-0.99), determining
relevance (AOR = 0.82, 95% CI = 0.69—
0.98), and handling information (AOR =
0.83,95% CI = 0.70-0.99).

DISCUSSION

Our study is the first to investigate
the factors influencing DHL in vocational
college medical students after the COVID-
19 pandemic in Sichuan, China. It found
that most participants had a high overall
DHL. Year of study, academic major,
having had a family member or friend
infected with COVID-19, health education,
and health information seeking were
independent factors influencing overall
DHL and the DHL subdomains (searching
information, adding self-generated content,
evaluating reliability, determining
relevance, and handling information).
Therefore, our results are meaningful for
awareness of future pandemics.

We found that most medical college
students had a high overall DHL. This
finding is consistent with Tran,'® who
reported high DHL scores for nursing
students and revealed that nursing students
with a better ability to pay for medication
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had higher DHL scores. However, other
studies have reported that nursing and
medical students had low DHL scores.!?2%-
22 Therefore, medical students must develop
appropriate DHL  skills. As future
healthcare providers, they must be
considered a reliable health information
source and educate their patients on health
issues.  Additionally, some research
suggests that DHL skills should be
integrated into medical and health science
curricula.??>2*  During the COVID-19
pandemic, the Government of China used
social media and internet news channels to
relay COVID-19-related information and
encourage health behaviors.?> Nguyen et
al.?® indicated that higher health literacy
was related to lower awareness of COVID-
19. A substantial proportion of our
participants had low DHL skills (47.74%);
therefore, adjusted interventions are needed
to raise their DHL. DHL is key to managing
healthcare resources and is thus crucial for
medical and healthcare personnel.?’

Our study found that DHL first
increased with the year of study and then
decreased. This observation implies that
college education lacks instruction on
DHL. Previous studies have indicated that
the digital aspect is vital for healthcare
workers as they may influence their
patients’ DHL.2%?° 1In addition, the
academic major influenced overall DHL
scores, the reasons for which remain
unclear and should be investigated. Future
research may also conduct qualitative
studies with students across different
majors or analyze curriculum differences.
We also found that participants who had
family members or friends infected with
COVID-19 had higher overall DHL scores
than those who did not have people close to
them infected with COVID-19. Moreover,
participants who received health education
had higher DHL scores than those who did
not.

The multiple logistic regression
analysis revealed that the year of study,
academic major, having had a family

member infected with COVID-19, health
education, and health information seeking
behavior influenced overall DHL and the
DHL subdomains: searching information,
adding self-generated content, evaluating
reliability, determining relevance, and
handling information. Nevertheless, our
results disagree with previous studies
regarding the year of study.’® 3! Previous
studies have shown that the year of study
significantly increased DHL.3! However,
our study found that DHL first increased
with the year of study but then decreased,
suggesting that this is a risk factor for
overall DHL and its subdomains. Indeed,
some studies have highlighted that younger
people are more likely to use mobile health
apps than older individuals.*

The majors included in our study
were nursing, rehabilitation, medicine and
food, education and sports, and clinical
medical technology. Students taking
clinical medical technology had higher
overall DHL scores than those taking other
majors, which may be due to its curriculum,
which develops a better understanding of
DHL and its subdomains. Therefore, the
major is a protective factor, especially for
nursing students.

Furthermore, having had a family
member or friend infected with COVID-19
correlated positively with overall DHL and
its subdomains (especially handling
information), possibly due to having a
loved one experiencing an infection
because the Government of China
implemented family isolation measures
throughout the COVID-19 pandemic.
Moreover, the Government of China
published information and guidelines for
controlling and preventing COVID-19.%%3
One study in Japan identified family
members as information  sources,’*
indicating the importance of having a
family with an enhanced DHL level,
especially for handling information. In
addition, the positive association between
DHL and health education has been
confirmed by several studies,*>-*¢ including
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ours. Therefore, even during the COVID-
19 pandemic, health education is related to
healthy behaviors through DHL. Indeed,
DHL encouraged individuals to search for
health  information, follow healthy
behaviors, influence public behavior, and
ultimately stop the COVID-19 pandemic.?

We found that health information
seeking was closely related to DHL,
particularly in the handling information
subdomain. Information handling refers to
managing data vital for medical students
because they can make assessments and
accurate  judgments  about  health
information.'® Interestingly, most
participants relied on social media (Douyin,
Weibo, and Weixin) to obtain health
information. Therefore, DHL is crucial for
strengthening the ability to find,
understand, and evaluate health
information from electronic platforms
during future pandemics. However, we
obtained different results regarding the
evaluating reliability subdomain. We found
that age was not related to evaluating
reliability, disagreeing with previous
studies®>373¢  that reported a negative
association between age and DHL.
Dadaczynski et al.*¢ argued that students
with higher DHL in the evaluating
information reliability subdomain accessed
the official websites of public bodies and
agencies more often and turned less
frequently to sources such as support
communities, including forums and social
media. In contrast, the vocational college
medical students who participated in our
study generally accessed information
through social media (Douyin, Weibo, and
Weixin). Therefore, it is crucial to
implement intervention strategies to
improve DHL, focusing on media literacy
workshops or integrating social media
analysis into the curriculum.

Finally, since this study was
conducted after the COVID-19 pandemic in
China, it has identified important sources
for searching information during a
pandemic, and its results may serve as a
guide for enhancing DHL and promoting
preventive behaviors in preparation for
future pandemics.

In conclusion, the overall DHL of
vocational college medical students was
relatively high. More advanced students,
those majoring in clinical medical
technology, those having had a family
member or friend infected with COVID-19,
those receiving health education, and those
exhibiting interest in health information
seeking had a higher overall DHL and
higher scores in the five DHL subdomains.
However, this weighted sample may not
represent all vocational college medical
students in Sichuan, China. Moreover,
since this study was not longitudinal, it
could not confirm a causal association
between independent and dependent factors.

RECOMMENDATIONS

DHL is vital for vocational college
medical students who will become
healthcare = workers.  Therefore, the
curriculum should provide training adapted
to specific factors to improve students’
ability to find and use online information to
enhance digital health services. Our study
highlighted that seeking health information
(especially on social media) is a preventive
factor. Digital skills, health literacy against
misinformation, and awareness of digital
health services are needed to enhance DHL.
Therefore, educational institutions should
teach DHL skills.
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Table 3. Multiple logistic regression analysis for the overall DHL level and five subscales of the participants (n = 1062)

Ind dent variable Total DHL Searching information Adding self-generated t Evaluating reliability Deter relevance Handling information
v ORugj 95%ClI p-value ORugj 95%ClI p-value ORugj 95%ClI p-value ORugj 95%ClI p-value ORugj 95%ClI p-value ORugj 95%ClI p-value
Age 0.83 0.70-0.99 0.037° 0.82 0.69-0.97 0.023" 0.84 0.71-0.99 0.048" - - - 0.82 0.69-0.98 0.030° 0.83 0.70-0.99 0.033"
Year of study Ref.
(Freshmen)
Sophomore 2.68 1.79-4.00 <0.001"" 2.57 1.72-3.84 | <0.001"" 2.61 1.75-3.89 <0.001"" 2.32 1.56-3.46 <0.001"" 2.61 1.75-3.89 <0.001"" 2.72 1.82-4.06 <0.001""
Junior 1.82 1.31-2.53 <0.001"" 1.83 1.31-2.54 | <0.001"" 1.81 1.30-2.51 <0.0017" 1.74 1.25-2.42 <0.0017" 1.84 1.32-2.55 <0.0017" 1.84 1.32-2.55 <0.001""
Major Ref.
(Clinical medical
technology)
Nursing 0.63 0.45-0.87 0.006 0.65 0.47-0.91 0.011° 0.64 0.46-0.89 0.008" 0.63 0.46-0.88 0.006" 0.68 0.48-0.93 0.016" 0.66 0.47-0.92 0.014"
Rehabilitation 0.64 0.43-0.94 0.023 0.63 0.43-0.93 0.021° 0.63 0.43-0.92 0.018" 0.62 0.42-0.92 0.016" 0.65 0.44-0.95 0.028" 0.64 0.43-0.94 0.023"
Medicine and food 0.60 0.41-0.86 <0.0017" 0.60 0.41-0.87 0.007" 0.63 0.44-0.91 0.014 0.61 0.42-0.88 0.008" 0.61 0.42-0.89 0.009 0.62 0.43-0.90 0.012"
or education and sports
IFamily member Ref.
infected with COVID-
19 (Yes)
No 1.64 1.20-2.24 0.022" 1.62 1.182.21 0.003" 1.61 1.18-2.20 0.003" 1.60 1.17-2.18 0.003" 1.59 1.17-2.17 0.003" 1.68 1.23-2.30 0.001"
[Health education (Yes) Ref.
No 2.00 1.29-3.07 0.002" 2.34 1.51-3.63 <0.001"" 2.10 1.36-3.24 0.001" 2.59 1.65-4.01 0.001" 1.94 1.26-2.99 0.003" 1.95 1.26-3.00 0.003"
[Health information 2.53 1.76-3.63 <0.0017 2.48 1.76-3.55 <0.0017" 2.43 1.70-3.48 <0.0017" 2.47 1.72-3.54 <0.0017" 2.46 1.72-3.52 <0.0017" 2.59 1.80-3.72 <0.001""
seeking
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