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Abstract
Background: During the COVID-19 pandemic, the internet has significantly spread information, providing people with
knowledge and advice about health protection regarding COVID-19. While a previous study demonstrated that health and eHealth
literacy are related to COVID-19 prevention behaviors, few studies have focused on the relationship between health literacy,
eHealth literacy, and COVID-19–related health behaviors. The latter includes not only preventative behaviors but also conventional
health behaviors.
Objective: The objective of this study was to develop and verify a COVID-19–related health behavior questionnaire, explore
its status and structure, and examine the associations between these behaviors and participants’ health literacy and eHealth
literacy.
Methods: A snowball sampling method was adopted to recruit participants to complete anonymous cross-sectional questionnaire
surveys online that assessed sociodemographic information, self-reported coronavirus knowledge, health literacy, eHealth literacy,
and COVID-19–related health behaviors.
Results: Of 1873 college students who were recruited, 781 (41.7%) had adequate health literacy; the mean eHealth literacy
score was 30.16 (SD 6.31). The COVID-19–related health behavior questionnaire presented a two-factor
structure—COVID-19–specific precautionary behaviors and conventional health behaviors—with satisfactory fit indices and
internal consistency (Cronbach α=.79). The mean score of COVID-19–related health behaviors was 53.77 (SD 8.03), and scores
differed significantly (P<.05) with respect to residence, college year, academic major, family economic level, self-reported health
status, having a family member or friend infected with coronavirus, and health literacy level. Linear regression analysis showed
that health literacy and eHealth literacy were positively associated with COVID-19–specific precautionary behaviors (βhealth
literacy=.149, βeHealth literacy=.368; P<.001) and conventional health behaviors (βhealth literacy=.219, βeHealth literacy=.277; P<.001).
Conclusions: The COVID-19–related health behavior questionnaire was a valid and reliable measure for assessing health
behaviors during the pandemic. College students with higher health literacy and eHealth literacy can more actively adopt
COVID-19–related health behaviors. Additionally, compared to health literacy, eHealth literacy is more closely related to
COVID-19–related health behaviors. Public intervention measures based on health and eHealth literacy are required to promote
COVID-19–related health behaviors during the pandemic, which may be helpful to reduce the risk of COVID-19 infection among
college students.
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Introduction
COVID-19–Related Health Behaviors
The COVID-19 pandemic, a major public health emergency,
has become a serious burden not only for China but also
worldwide in terms of threatening people’s lives as well as their
mental health. At present, governments and institutions
worldwide have introduced a series of policies to curb the spread
of the epidemic, which have prevented and delayed the spread
of COVID-19 to a certain extent [1]. However, vigilance
continues to be required as global spread of COVID-19 is still
very grim. World Health Organization data showed that as of
March 22, 2021, the number of confirmed cases worldwide was
123,968,187, and 2,729,330 people have died worldwide [2].
Fortunately, new coronavirus vaccines have been developed.
However, as current supply is insufficient, with potentially
inconsistent quality among the different vaccines and
manufacturers, many people have expressed suspicion and fear
regarding vaccines [3] . Therefore, public preventive measures
remain key to slowing the spread of COVID-19.
As a major public health event, the COVID-19 pandemic has
required action from both governments and individuals. Since
the COVID-19 outbreak, the Chinese government has
implemented family-based isolation measures and other
COVID-19 response measures, such as disease prevention
strategies and advice for psychological adjustment [4]. In
January 2020, the Guidelines for Public Protection Against
Pneumonia Caused by the Novel Coronavirus Infection, which
were compiled by the Chinese Center for Disease Control and
Prevention (China CDC) [5], were provided to the public for
free. These guidelines, which contain COVID-19 knowledge
and prevention advice, such as personal protection, home
medical observation, and psychological counseling, have been
widely disseminated on online platforms such as social media.
In addition to government measures, personal health behaviors
also play a vital role in curbing the spread of COVID-19. Many
previous studies have shown that public compliance with
preventive behaviors can help reduce the spread of COVID-19
[6-8]. In addition to preventive behaviors, people’s conventional
health behaviors, such as physical exercise and diet, also play
an important role in maintaining physical and mental health
during the COVID-19 epidemic. Therefore, it is important to
understand the characteristics of COVID-19–related health
behaviors. In this study, we define COVID-19–related health
behaviors as those that are in response to the perceived threat
of COVID-19, including government-recommended preventive
behaviors and self-adaptive conventional health behaviors. It
is noted that few studies have developed specific tools by which
to assess the degree of public COVID-19–related health behavior
participation. A previous study in the United States developed
a 9-item scale based on health behavior recommendations
proposed by the US Centers for Disease Control and Prevention
to assess individual health behaviors [9]. However, due to the
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different national conditions of the United States and China,
this tool may not be suitable for the Chinese population. Through
a literature review, we found that most research on COVID-19
health behavior in China was conducted using a single item or
a count of checklist items; the reliability and validity of such
approaches remain unclear. Therefore, objectively measuring
people’s COVID-19–related health behaviors and conducting
research into the factors related to such behaviors may help
formulate effective interventions for COVID-19 prevention and
control.

Health Literacy
Due to the implementation of family isolation, people have had
to rely on internet searches to obtain relevant COVID-19 health
information (eg, prevention information and control guidelines),
which may be associated with their COVID-19–related health
behaviors. However, early studies have shown that although
the internet can provide resources for individuals seeking health
information, people do not always correctly utilize these
resources to solve health problems [10]. Additionally, previous
studies have demonstrated that individuals with greater health
literacy may more precisely distinguish the authenticity and
accuracy of COVID-19–related information on media platforms
and have superior understanding of health information in general
[11,12].
Health literacy is defined as an individual’s ability to acquire,
process, and understand basic health information and services
in order to make appropriate health decisions [13]. Such literacy
has long been associated with indicators of health [14]. A
previous study showed that health literacy is associated with
depression and health-related quality of life during the
COVID-19 pandemic [15]. Specifically, medical students with
higher health literacy have been shown to exhibit less fear of
COVID-19 [16]. Additionally, adolescents’ health literacy was
shown to be significantly related to handwashing-related
knowledge and behavior during the pandemic’s early stages in
Norway [17]. These examples indirectly illustrate that
individuals with adequate health literacy are more likely to
adopt COVID-19–related health behaviors, and the health
literacy skill framework suggests that individuals’ health
behaviors were affected by their health literacy skills [18].
Therefore, we hypothesized that health literacy would be
positively correlated with COVID-19–related health behaviors.

eHealth Literacy
In contrast, eHealth literacy specifically should be emphasized
because while not everyone has a high level of health literacy
during the COVID-19 crisis, they can still search, acquire, and
utilize health information through the internet, allowing them
to adopt relevant health behaviors based on this information.
Health and eHealth literacy have distinct but related definitions,
as both emphasize the individual’s ability to collect, evaluate,
and utilize health information; however, unlike health literacy,
eHealth literacy focuses on the ability to obtain and apply online
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health information via electronic media [10]. Therefore, the
hypothesis concerning the relationship between health literacy
and COVID-19–related health behaviors may be extended to
include eHealth literacy, even though specific associations may
be different for the two types of literacy.
Although previous studies emphasized the importance of eHealth
literacy during COVID-19 [19,20]—and in the research of
netizens [21], health care workers [22], and nursing students
[23] it was found that eHealth literacy was related to COVID-19
prevention behavior—few studies have focused on the
relationship between eHealth literacy and other
COVID-19–related health behaviors other than preventive
behaviors, especially among college students. Conventional
health behaviors, such as physical exercise and nutritious eating,
are also COVID-19–related health behaviors. In addition, a
literature review indicated that eHealth literacy, healthy
behaviors, and health outcomes are related [24]. Finally,
although a previous study found that college students with a
low level of eHealth literacy engaged in poor health-promoting
behaviors [25], this relationship has not been adequately
explored in a pandemic environment. Therefore, it is necessary
to further analyze the relationship between eHealth literacy and
COVID-19–related health behaviors. Overall, this online
cross-sectional survey in China had two purposes: (1) develop
and verify a COVID-19–related health behavior questionnaire
and explore its status and structure and (2) study the relationship
between health literacy, eHealth literacy, and COVID-19–related
health behaviors.

Methods
Study Participants
A snowball sampling method was used to recruit the subjects.
First, we published a recruitment announcement on QQ, which
is a social media platform commonly used by Chinese college
students. After screening, we identified 20 college students as
the first group of participants from 20 universities across five
regions of eastern, western, southern, northern, and central
China. Each region included four universities to ensure that the
sample broadly represented college students from all of China’s
regions.
Then, these participants anonymously completed an
internet-based, cross-sectional questionnaire and were asked to
send the link to the blank questionnaire to their classmates.
Participation was voluntary and no financial incentive was given
for participating in the study. The purpose of both the survey
and informed consent form was displayed on the first page of
the online questionnaire. If they agreed to participate, subjects
could click the Next button to complete the questionnaire; if
they chose not to participate, they could click the X button. The
questionnaire could be completed in 15 minutes, and there was
only one chance for a given internet protocol address from which
to complete the questionnaire.
This study was approved by the Ethics Committee of Xiangya
School of Public Health of Central South University. The survey
started on May 10, 2020, and ended on May 20, 2020, recruiting
a total of 2152 participants. Of these, 279 were excluded for
https://www.jmir.org/2021/5/e25600
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their illogical completion of the questionnaire (eg, they took
less than 5 minutes to complete it or their age was under 10
years). Finally, 1873 valid questionnaires were considered for
our data analysis.

Measurements
Health Literacy
Health literacy was measured using the National Health Literacy
Survey Questionnaire, as compiled by the China Health
Education Center [26]. The overall Cronbach α of the scale was
.95, and the Spearman-Brown coefficient was .94, indicating
strong psychometric properties with minor measurement
invariance [27]. The questionnaire was divided into three
aspects: (1) basic health knowledge and literacy, (2) healthy
lifestyle and behavior literacy, and (3) basic health skills literacy.
These aspects covered the following six types of health problem
literacy: scientific health, infectious disease prevention, chronic
disease prevention, safety and emergency, basic medical
information, and health-related information. The questionnaire
consisted of 50 questions, including 34 multiple-choice
questions and 16 multiple-answer questions (Multimedia
Appendix 1). The total score ranged from 0 to 66 points, with
1 point per multiple-choice question and 2 points per
multiple-answer question. A higher total score indicated a higher
health literacy level; specifically, a total score of 53 or more
indicated that the individual had adequate health literacy [28].
The Cronbach α coefficient for the questionnaire in this study
was .83.

eHealth Literacy
eHealth literacy was measured using the Chinese version [29]
of the eHealth Literacy Scale for College Students, originally
developed by Norman and Skinner [30] to assess an individual’s
abilities in terms of accessing, understanding, and evaluating
health information from electronic media and utilizing this
information to solve health problems. The scale has eight items
in total; each item was rated on a scale of 1 (disagree) to 5
(agree) (Multimedia Appendix 1). The total score ranged from
8 to 40; the higher the score, the higher the eHealth literacy.
The Cronbach α coefficient for the scale in this study was .92.

COVID-19–Related Health Behaviors
We designed a questionnaire for measuring COVID-19–related
health behaviors. First, we conducted an extensive literature
review and identified 2 categories—government-recommended
preventive behaviors and self-adaptive conventional health
behaviors—to serve as the questionnaire’s dimensions and
overall framework. Based on the literature and the Guidelines
for Public Protection Against Pneumonia Caused by the Novel
Coronavirus Infection [5], we designed 24 items, 12 in each of
the two categories. Second, an expert team composed of
emergency management experts, public health experts,
psychologists, respiratory doctors, and nurses evaluated the 24
items. According to their recommendations, seven items were
deleted from the self-adaptive conventional health behaviors
category, while three items were added to the preventive
behaviors dimension because the experts believed that behaviors
to prevent infection were the most important to adopt during
the COVID-19 pandemic. Third, the 20 remaining items were
J Med Internet Res 2021 | vol. 23 | iss. 5 | e25600 | p. 3
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sent to a different expert group, consistent with the previous
group’s composition, for review. According to the group’s
opinions, five items were deleted from the preventive behaviors
category.
Finally, a 15-item questionnaire was formed (Multimedia
Appendix 1). We recruited 85 college students (41 males [48%]
and 44 females [52%] with mean age of 20.1 years, SD 1.4) to
conduct an online preliminary assessment. A 5-point Likert
scale was used to test whether individuals understood each
item’s description, and they were asked whether they thought
the item needed to be modified. The results showed that all
respondents understood the descriptions (mean 4.48, SD 0.30),
as all respondents indicated that no changes were required.
The questionnaire’s 15 items focused on problem solving, such
as wearing masks and handwashing; seeking social support,
such as contacting relatives and friends online; distraction,
denial, or avoidance, such as smoking and drinking; and positive
appraisals, such as physical exercise and maintaining a
reasonable diet. Participants were asked to indicate their practice
of each behavior over the past 2 weeks. Each item used a 5-level
scoring method: 1 (none of the time), 2 (a small amount of the
time), 3 (sometimes), 4 (most of the time), and 5 (almost all of
the time). It should be noted that the scores for smoking and
drinking were reversed. Therefore, for this questionnaire, the
higher the score, the healthier and more positive a
COVID-19–related health behavior was considered.

Covariates
Covariates included sociodemographic characteristics (ie, age,
gender, residence, college year, academic major, and self-rated
family economic level) and information related to COVID-19
(ie, self-reported health status, family members or friends
infected with the coronavirus, and self-reported coronavirus
knowledge level) (Multimedia Appendix 1). The self-reported
COVID-19 knowledge level was evaluated via five questions,
regarding the source of COVID-19 infection, incubation period,
main transmission route, susceptible population, and primary
clinical manifestations (Multimedia Appendix 1). The questions
and answers were based on the COVID-19 Diagnosis and
Treatment Protocol (Tentative Version Seven) that was issued
by the National Health Commission of China [31]. For these
questions, 1 point was assigned to correct answers and no points
were assigned to answers that were either incorrect or unknown.
The total score ranged from 0 to 5; the higher the score, the
higher the coronavirus knowledge level.

Statistical Analysis
Descriptive analysis was used to summarize participants’
sociodemographic information and other variables. Categorical
variables were described using a frequency and percentage,
whereas continuous variables were described by mean and SD.
Then, to evaluate the factor structure and structural validity of
the COVID-19–related health behavior questionnaire, a principal
component exploratory factor analysis (EFA) with a varimax
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rotation and a confirmatory factor analysis (CFA) were used.
It should be noted that we randomly divided the total samples
into Sample A (511 men and 426 women), which was used for
EFA, and Sample B (458 men and 478 women), which was
used for CFA.
The Kaiser-Meyer-Olkin (KMO>0.50) measure of sampling
adequacy and the Bartlett test of sphericity (P value of the
Bartlett test <.05) were used to assess the questionnaire’s
suitability for factor analysis [32]. Eigenvalues of greater than
1 were used to determine the number of factors, and a factor
loading of greater than 0.50 was regarded as the criterion for
keeping items.
Then, CFA, using SPSS Amos, version 23.0 (IBM Corp), was
conducted to examine the factor structure of the
COVID-19–related health behavior questionnaire. The CFA’s
goodness of fit was evaluated using the following indicators:
goodness-of-fit index (GFI >0.90), adjusted GFI (AGFI >0.90),
root mean square error of approximation (RMSEA <0.80),
comparative fit index (CFI >0.90), Tucker-Lewis index (TLI
>0.90), and standardized root mean square residual (SRMR
<0.80) [33]. The Cronbach α coefficient was used to evaluate
the questionnaire’s internal consistency reliability.
The Student t test, or one-way analysis of variance (ANOVA),
was used to evaluate the statistical differences in the distribution
of COVID-19–related health behaviors across different
sociodemographic characteristics and health literacy levels.
Cohen d was used to evaluate effect size. Pearson correlations
were used to quantify the bivariate associations between
self-reported coronavirus knowledge level, health literacy,
eHealth literacy, and COVID-19–related health behaviors.
Hierarchical linear regression was used to analyze the
relationship between health literacy, eHealth literacy, and
COVID-19–related health behaviors. Correlation magnitudes
were reported as standardized regression coefficients (β). SPSS,
version 23.0 (IBM Corp), was used to perform statistical
analyses. All statistical significance levels were set at α=.05,
and the statistical tests were two-tailed.

Results
Participant Characteristics
The mean age of the participants was 19.6 years (SD 1.8),
ranging from 18 to 25 years. Of the 1873 participants, 1505
(80.4%) had good self-reported health status, while 66 (3.5%)
had family members or friends infected with coronavirus. The
mean self-reported coronavirus knowledge level score was 4.11
(SD 1.18), and nearly half of the participants (903/1873, 48.2%)
correctly answered five COVID-19 knowledge questions. The
mean health literacy score was 50.05 (SD 9.55), and 781 out of
1873 participants (41.7%) had adequate health literacy. The
mean eHealth literacy score was 30.16 (SD 6.31). For further
details, see Table 1.
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Table 1. Descriptive statistics of sociodemographic characteristics of the study participants.
Characteristic

Participants (N=1873), n (%)

Gender
Male

969 (51.7)

Female

904 (48.3)

Residence
Urban

871 (46.5)

Rural

1002 (53.5)

College year
Freshman

394 (21.0)

Sophomore

594 (31.7)

Junior

507 (27.1)

Senior

378 (20.2)

Academic major
Medicine

851 (45.4)

Others

1022 (54.6)

Family economic level
High

568 (30.3)

Medium

1114 (59.5)

Low

191 (10.2)

Self-reported health status
Good

1505 (80.4)

Medium

336 (17.9)

Bad

32 (1.7)

Family member or friend infected with coronavirus
Yes

66 (3.5)

No

1807 (96.5)

Self-reported coronavirus knowledge level
0 correct responses

34 (1.8)

1 correct response

69 (3.7)

2 correct responses

96 (5.1)

3 correct responses

156 (8.3)

4 correct responses

615 (32.8)

5 correct responses

903 (48.2)

Health literacy level
Inadequate

1092 (58.3)

Adequate

781 (41.7)

Internal Consistency and Structural Validity of the
COVID-19–Related Health Behavior Questionnaire
First, we used the total sample for a presupposed two-factor
structure analysis: 10 items for government-recommended
preventive behaviors and five items for self-adaptive
conventional health behaviors. However, the two-factor model
for a 15-item questionnaire did not satisfactorily fit the data in
the total sample (GFI=0.804; AGFI=0.735; RMSEA=0.131;
https://www.jmir.org/2021/5/e25600
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CFI=0.658; TLI=0.597; SRMR=0.127). Therefore, we
performed an EFA and a CFA. Table 2 shows the EFA results
for each item of the COVID-19–related health behavior
questionnaire. The value of the KMO test was 0.85, and the P
value of Bartlett test was <.001. For each item, the factor loading
ranged from 0.50 to 0.75 (all ≥0.50), such that the conditions
for conducting EFA were satisfied. The results revealed two
factors with eigenvalues greater than 1, accounting for 45.96%
of the total variance. Factor 1 was comprised of eight items; its
J Med Internet Res 2021 | vol. 23 | iss. 5 | e25600 | p. 5
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eigenvalue was 4.40 and it explained 29.34% of the variance.
Factor 2 was comprised of seven items; its eigenvalue was 2.49
and it explained 16.62% of the variance.
Next, we performed CFA with Sample B. The results showed
that a two-factor model had adequate goodness of fit
(GFI=0.948; AGFI=0.919; RMSEA=0.068; CFI=0.924;
TLI=0.909; SRMR=0.057). Based on the items that loaded on
each factor, we preliminarily named the two factors

COVID-19–specific precautionary behaviors, which contained
eight items related to prevention, and conventional health
behaviors, which contained seven items related to conventional
health behaviors. Among the items, the highest score was for
cover your mouth and nose when you cough or sneeze and the
lowest score was for insist on physical exercise. For the 15 items
in the total sample, the Cronbach α internal reliability coefficient
was .79.

Table 2. Exploratory factor analysis and descriptive statistics of the COVID-19–related health behavior questionnaire for college students.
Item

Sample A factor loading (n=937)

Total sample scorea (N=1873), mean (SD)

Factor 1

Factor 2

Maintain hand hygiene

0.75

0.20

3.84 (0.96)

Open windows for ventilation to maintain air circulation

0.70

0.16

3.87 (0.96)

Wear a mask when going out

0.69

0.06

4.10 (0.97)

Reduce instances of going to public places

0.63

0.30

3.70 (0.95)

Cover your mouth and nose when you cough or sneeze

0.61

0.19

4.28 (0.96)

Disinfect daily necessities

0.60

0.36

3.52 (1.03)

Contact relatives and friends online

0.52

0.30

3.50 (0.98)

Communicate or confide with others when you are in trouble

0.51

0.22

3.54 (1.07)

Maintain adequate nutrition and balanced diet

0.23

0.66

2.86 (1.06)

Drink alcohol because of COVID-19

0.26

0.65

4.11 (1.16)

Insist on physical exercise

0.08

0.64

2.72 (1.21)

Smoke because of COVID-19

0.35

0.63

4.18 (1.28)

Follow the latest developments on COVID-19

0.30

0.63

3.07 (1.07)

Take body temperature frequently

0.25

0.53

3.24 (1.11)

Guarantee good sleep

0.34

0.50

3.25 (1.09)

a

Responses were based on a 5-level scoring method: 1 (none of the time), 2 (a small amount of the time), 3 (sometimes), 4 (most of the time), and 5
(almost all of the time).

The Distribution of COVID-19–Related Health
Behaviors Across Different Characteristics
The mean scores of COVID-19–related health behaviors,
COVID-19–specific precautionary behaviors, and conventional
health behaviors were 53.77 (SD 8.03), 30.36 (SD 5.17), and
23.41 (SD 3.87), respectively. The results of t tests and
ANOVAs showed that the differences in COVID-19–related
health behavior scores and COVID-19–specific precautionary
behavior scores among college students with different genders,
residences, college years, academic majors, family economic
levels, self-reported health statuses, family members or friends
infected with coronavirus, and health literacy levels were
statistically significant (P<.05). In addition, there were also
significant differences in conventional health behavior scores
among the college students with different residences, college
years, family economic levels, self-reported health statuses,
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family members or friends infected with coronavirus, and health
literacy levels (P<.05). Further details are displayed in
Multimedia Appendix 2.

Associations Between Self-Reported Coronavirus
Knowledge Level, Health Literacy, eHealth Literacy,
and COVID-19–Related Health Behaviors
Table 3 shows that self-reported coronavirus knowledge levels
were positively associated with health literacy (r=0.162;
P<.001), eHealth literacy (r=0.220; P<.001), and
COVID-19–related health behaviors (r=0.244; P<.001).
Additionally, health literacy was positively associated with
eHealth literacy (r=0.270; P<.001) and COVID-19–related
health behaviors (r=0.338; P<.001), while eHealth literacy was
positively associated with COVID-19–related health behaviors
(r=0.476; P<.001).
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Table 3. Correlation matrix (Pearson r and two-tailed P valuea) of self-reported coronavirus knowledge level, health literacy, eHealth literacy, and
health and precautionary behaviors.
Variable

Self-reported coronavirus Health
knowledge level
literacy

eHealth
literacy

COVID-19–related
health behaviors

COVID-19–specific precau- Conventional
tionary behaviors
health behaviors

Self-reported coronavirus knowledge level
r

1

0.162

0.220

0.244

0.283

0.129

P value

—b

<.001

<.001

<.001

<.001

<.001

r

0.162

1

0.270

0.338

0.288

0.316

P value

<.001

—

<.001

<.001

<.001

<.001

r

0.220

0.270

1

0.476

0.471

0.357

P value

<.001

<.001

—

<.001

<.001

<.001

Health literacy

eHealth literacy

COVID-19–related health behaviors
r

0.244

0.338

0.476

1

0.918

0.848

P value

<.001

<.001

<.001

—

<.001

<.001

COVID-19–specific precautionary behaviors
r

0.283

0.288

0.471

0.918

1

0.568

P value

<.001

<.001

<.001

<.001

—

<.001

Conventional health behaviors

a

r

0.129

0.316

0.357

0.848

0.568

1

P value

<.001

<.001

<.001

<.001

<.001

—

For all associations, the correlation is significant at a significance level of .05 (two-tailed).

b

Not applicable.

Factors Associated With COVID-19–Related Health
Behaviors: Multivariable Analyses
Hierarchical linear regression analysis was conducted with the
score of the COVID-19–related health behaviors
(COVID-19–specific precautionary behaviors and conventional
health behaviors) as the dependent variable, while the
independent variables consisted of sociodemographic
characteristics, health literacy, and eHealth literacy. In Block
1, the following sociodemographic characteristics were entered
first, accounting for 17.4% of the variance in
COVID-19–specific precautionary behaviors (R2=0.174; F13,
1859=33.890; P<.001) and 7.4% of the variance in conventional
health behaviors (R2=0.074; F13, 1859=13.393; P<.001): gender,
residence, college year, academic major, family economic level,
self-reported health status, having a family member or friend
infected with coronavirus, and self-reported coronavirus
knowledge level. The score for health literacy was entered into
Block 2 and contributed to explaining an additional 4.2% of the
variance in COVID-19–specific precautionary behaviors
(R2=0.216; F14, 1858=40.692; P<.001) and an additional 6.4%
of the variance in conventional health behaviors (R2=0.138; F14,
1858=24.045; P<.001). Finally, the score for eHealth literacy
was entered into Block 3 and contributed to explaining an
additional 11.5% of the variance in COVID-19–specific
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precautionary behaviors (R2=0.332; F15, 1857=67.449; P<.001)
and an additional 6.5% of the variance in conventional health
behaviors (R2=0.203; F14, 1858=35.083; P<.001). The linear
regression results are presented in Multimedia Appendix 3.
Multimedia Appendix 3 illustrates that the listed
sociodemographic characteristics, other than residence and
academic major, were related to COVID-19–related health
behaviors. Overall, participants were more likely to have
superior COVID-19–specific precautionary behavior scores if
they were female versus male (β=.153; P<.001), freshmen versus
seniors (β=.094; P<.001), juniors versus seniors (β=–.061;
P=.02), from a family with a medium versus low economic
level (β=.122; P<.001), had a self-reported health status that
was good versus bad (β=.205; P=.001), had a family member
or friend infected with coronavirus versus not infected (β=.095;
P<.001), and had a higher self-reported coronavirus knowledge
level (β=.156; P<.001). Conventional health behaviors were
more likely to be performed by individuals who were
sophomores versus seniors (β=.074; P<.001), from a family
with a high or medium economic level (high vs low: β=.082,
P=.03; medium vs low: β=.077, P=.03), had good or medium
self-reported health status (good vs bad: β=.273, P<.001;
medium vs bad: β=.171, P=.008).
After adjusting for covariates, both health literacy and eHealth
literacy were positively associated with COVID-19–specific
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precautionary behaviors (βhealth literacy=.149, βeHealth literacy=.368;
P<.001) and conventional health behaviors (βhealth literacy=.219,
βeHealth literacy=.277; P<.001). Among the related factors, eHealth
literacy was most strongly associated with COVID-19–related
health behaviors.

Discussion
Principal Findings
Based on the China CDC’s guidelines and expert advice, we
developed and verified a COVID-19–related health behavior
questionnaire among college students. The questionnaire was
found to be valid and reliable for assessing health behaviors
during the pandemic. This study also examined whether health
literacy and eHealth literacy were associated with the
COVID-19–related health behaviors of college students. To the
best of our knowledge, this is one of few studies to consider the
relationship between these factors for this population group.
The study results showed that health and eHealth literacy were
positively related to COVID-19–related health behaviors among
college students.
The factor analysis showed that the COVID-19–related health
behavior questionnaire had a two-factor structure, which is
consistent with the two-factor structure we had previously
assumed. That is, the eight items for Factor 1 primarily reflected
individual protective measures, such as wearing a mask,
maintaining hand hygiene, and reducing the amount of time
that one leaves the house. Therefore, Factor 1 was named
COVID-19–specific precautionary behaviors. Furthermore, the
seven items for Factor 2 reflected individuals’ conventional
health behaviors, such as physical exercise and diet during the
COVID-19 pandemic; therefore, it was named conventional
health behaviors. In addition, the results showed that the internal
consistency reliability of the questionnaire was adequate. Based
on these two relatively simple psychometric indicators, the
COVID-19–related health behavior questionnaire appears to
have satisfactory internal consistency reliability and construct
validity in this context, so that it could be used among Chinese
college students. This questionnaire may be useful for
government officials and school health educators to assess the
COVID-19–related health behaviors of college students in order
to carry out targeted interventions.
The results of the descriptive analysis showed that college
students’ COVID-19–specific precautionary behaviors were
high, and the scores of eight items were all higher than 3.5,
among which the score of cover your mouth and nose when you
cough or sneeze was the highest. A European study of
adolescents obtained similar results, namely that adolescents
seemed to be generally aware of the recommendations regarding
protective behaviors during the COVID-19 crisis [17]. In
contrast, this study found that college students’ conventional
health behaviors were poor, especially in terms of their scores
for physical exercise and maintaining both adequate nutrition
and a balanced diet, which were lower than the median (3
points). Zhao et al also found that after the COVID-19 outbreak,
only a small number of Chinese people participated in physical
exercise, and most consumed vegetables and fruits even less
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frequently than usual each week [34]. This may be related to
affective disorders, such as anxiety and depression during the
COVID-19 pandemic. A cross-sectional study suggested that
less physical exercise was found to negatively impact anxiety
and depressive symptoms in college students during the
COVID-19 pandemic [35]. However, in turn, anxiety and
depression can cause a lack of motivation to exercise and eat
healthily. Thus, this study indirectly reflects the changes that
the COVID-19 pandemic caused in people’s lifestyles and
behaviors. Additionally, previous studies showed that unhealthy
behaviors were related to COVID-19 mortality rates and hospital
admissions, and although they provided some specific lifestyle
recommendations [36,37], few studies have analyzed
intervenable factors related to COVID-19–related health
behaviors during the pandemic.
In this study, after adjusting for sociodemographic
characteristics, health and eHealth literacy were shown to be
significantly related to COVID-19–related health behaviors,
which supports the findings of previous research on the
relationship between health literacy and COVID-19–related
attitudes and behaviors [38]. For example, a study in Hong Kong
demonstrated that health literacy significantly and positively
correlated with hand hygiene habits in older persons [39],
consistent with a study of adolescents [17], indicating that health
literacy is closely related to COVID-19 health protection
behaviors. In addition, health literacy’s positive relationship
with physical exercise, diet, and sleep has been confirmed by
numerous studies [40-42]; likewise, this study confirmed this
relationship. This indicates that, even during the COVID-19
pandemic, health literacy remains related to healthy behaviors.
Nevertheless, these results cannot explain the causal relationship
between health literacy and COVID-19–related health behaviors.
However, based on previous research experience [43],
individuals with a high level of health literacy are more likely
to adopt positive behaviors in their response to the COVID-19
pandemic. Additionally, although it was obviously difficult to
improve the health literacy of individuals on such a short-term
basis, significantly curbing the disease’s spread will involve
finding new intervention strategies and incorporating the
abundance of information related to COVID-19 on the internet.
This study showed that eHealth literacy was also positively
correlated with college students’ COVID-19–related health
behaviors. Similarly, a previous study illustrated that people
who had obtained more health information online related to
COVID-19 were more frequently involved in various types of
preventive behaviors [44]. Researchers have attributed this
association to risk perception; COVID-19 pandemic information
on the internet exacerbates concerns and may prompt users to
adopt protective behaviors [45]. Further, a related study of
college students reported that their eHealth literacy is associated
with regular exercise, healthy eating, and routine sleep [46].
Moreover, a study found that eHealth literacy is related to
disease prevention behaviors, such as finding vaccination
information [47]. These results indirectly support the association
between eHealth literacy and COVID-19–related health
behaviors. Furthermore, a recent study showed that eHealth
literacy is related to preventive behaviors in relation to the
COVID-19 pandemic [21], consistent with findings in this study.
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However, the previous study had notably few people under the
age of 20 years, so that this study, which included a substantial
number of subjects under this age, further expanded upon their
findings.
This study also found that a higher level of eHealth literacy was
associated with superior conventional health behaviors,
indicating that college students with a higher level of eHealth
literacy in China could maintain healthy lifestyles during the
COVID-19 pandemic. While previous studies have paid more
attention to health protection behaviors, few have examined
other behaviors during the COVID-19 pandemic, such as
exercise, diet, sleep, smoking, and consuming alcohol. For
example, while the significance of COVID-19–specific
precautionary behaviors focuses on reducing the possibility of
an individual becoming infected with the coronavirus,
conventional health behaviors provide for greater reflection in
an individual’s daily life during this period of isolation from
family due to COVID-19 prevention and control measures.
Conventional health behaviors emphasize the ability to adapt
to life events, which is particularly important when promoting
physical and mental health, such as maintaining resilience,
reducing and avoiding the occurrence of other diseases, and
relieving both mental pressures and stress. Therefore, this study
suggests that improving health and eHealth literacy may help
college students adopt healthy lifestyles and adapt to the
isolation that has been caused by the COVID-19 pandemic.
Compared to health literacy, eHealth literacy was a stronger
predictor of COVID-19–related health behaviors, which may
be due to COVID-19 being a sudden infectious disease. That
is, the nature of this disease causes people to lack sufficient
understanding about it, which leads to a lack of knowledge
about how to take preventive measures. Since the Chinese
government implemented family isolation measures during the
COVID-19 crisis, they published knowledge and guidelines on
the internet about various COVID-19 prevention and control
measures. A previous study showed that individuals with higher
levels of eHealth literacy more often search for health
information on the internet [48], which means that college
students with a high level of eHealth literacy may acquire more
COVID-19 information online, enabling them to adopt health
behaviors. Considering that health literacy is the result of
personal, long-term learning and behavioral practice [49], it is
difficult to change this feature in a short-term period. Therefore,
this study suggests that it is particularly important to pay more
attention to improving individual eHealth literacy.
This study’s results have important value in terms of public
health, especially concerning the prevention and control of
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COVID-19 in universities. Many universities around the world
have resumed studies on campus, causing numerous students
to gather on small campuses, which places greater pressure on
the need for COVID-19 prevention and control. For instance,
once an asymptomatic patient who is infected with the
coronavirus appears at school, they could transmit the infection
to other students, especially persons not practicing health
protection measures. Since college students are the primary
users of electronic media and the internet in general, the
feasibility and practical effects of related prevention and control
interventions through eHealth literacy are potentially significant.
Regarding limitations, snowball sampling is nonprobability
sampling that is generally used when it is difficult to identify
the members of the population. Since the Chinese government
adopted the family segregation policy when we conducted the
survey and schools did not open, it was difficult for us to use
probability sampling when conducting the survey. Snowball
sampling has the possibility of sampling and selection bias,
which limits the extrapolation of our research. Second, a
cross-sectional survey cannot explain the causal relationships
among health literacy, eHealth literacy, and COVID-19–related
health behaviors. Third, in the survey, we did not use a
standardized questionnaire to assess participants’ knowledge
of COVID-19, which may not adequately reflect knowledge of
COVID-19. Recent research developed a health literacy scale
related to the coronavirus [50]; future research could utilize this
scale to obtain more in-depth understanding. Finally, the
COVID-19–related health behavior questionnaire was compiled
according to China’s cultural background as well as the state’s
COVID-19 prevention and control guidelines. Thus, it may not
be applicable to other countries, which limits the inferences one
may make from these results.

Conclusions
The COVID-19–related health behavior questionnaire was a
valid and reliable measure for assessing health behaviors during
the pandemic. The results of this study suggest that college
students with higher health literacy and eHealth literacy can
more actively adopt COVID-19–related health behaviors.
Additionally, compared to health literacy, eHealth literacy is
more closely related to COVID-19–related health behaviors.
These findings are significant for COVID-19 prevention and
control in the college environment, including for relevant health
education activities or other intervention measures based on
health and eHealth literacy that can be carried out in a timely
manner to enhance COVID-19–related health behaviors and
reduce the risk of infection among college students.
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