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Background: Anxiety is one of the psychological problems being experienced by the 
general population during the current coronavirus disease 2019 (COVID-19) pandemic. 
Health literacy, such as infectious-disease-specific health literacy, is associated with anxiety, 
but the mechanism of such association is not clear. This study explored the relationship 
between infectious-disease-specific health literacy and anxiety.
Methods: We conducted an online survey in Hubei province, the early epicenter of the 
COVID-19 pandemic. A total of 1038 COVID-19-negative participants accomplished 
a battery of online survey tools determining their sociodemographic characteristics, per-
ceived risk of acquiring COVID-19, infectious-disease-specific health literacy, resilience, and 
anxiety symptoms. We examined the moderated mediation models, in which the mediator 
was resilience and the moderator was gender.
Results: Most (63%) of the study participants experienced at least mild anxiety. The indirect 
effect of infectious-disease-specific health literacy on anxiety through resilience was −0.282 
(95% confidence interval [CI] = [−0.511, −0.083]), contributing to 32.7% of the total effect 
of health literacy on anxiety. Resilience fully mediated the association. The mediation effect 
of resilience tended to be stronger for the male participants than for the female participants as 
the moderation effect of gender remained until we included perceived risk of acquiring 
COVID-19 in the model.
Conclusion: Resilience was found to mediate the association between infectious-disease- 
specific health literacy and anxiety. Individuals with good infectious-disease-specific health 
literacy are more likely to acquire higher resilience, which may in turn decrease their anxiety 
level. Males may benefit more from the mediation effect of resilience during the current 
pandemic. Infectious-disease-specific health literacy programs may help reduce the anxiety 
of the program participants by enhancing their resilience during a pandemic.
Keywords: health literacy, infectious-disease-specific health literacy, resilience, anxiety, 
pandemic, mental health

Background
The number of COVID-19 cases has climbed globally and has aroused worldwide 
attention.1 Various countries and organizations have adopted responses to COVID- 
19, including quarantining different communities, social distancing, and closing of 
multiple institutions (schools, workforces, etc), which have induced a variety of 
abrupt changes in and disruptions of the daily lives of the public, many of which are 
inconvenient.2,3 As a result, a psychological crisis is emerging among various 
groups, such as COVID-19 patients, healthcare providers, individuals with 
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pre-existing conditions, and elderly people. They are at 
risk of developing mental diseases, and this risk extends to 
others as well.2

Anxiety is a very common mental health problem dur-
ing the current COVID-19 pandemic.4,5 Xiao et al found 
that anxiety is negatively associated with sleep quality 
among self-isolated people,6 and potentially deprives 
them of general immunity, which in turn can have 
a negative effect on their quality of life and ability to 
fight COVID-19 and other infections.7 Prior studies have 
indicated that the level of health literacy is negatively 
associated with anxiety.8–11 During the current COVID- 
19 pandemic, health literacy has also been shown to be 
a protective factor for depression and a decrease in quality 
of life,12 and Drissi et al13 indicated that developing health 
literacy is an urgent need to prevent mental health pro-
blems among university students, but the strength of and 
the reason for the relationship between health literacy and 
mental health problems remain unclear. Therefore, we 
conducted this study to explore the anxiety level of the 
general population in Hubei, China, the early epicenter of 
COVID-19 in the early part of 2020 and one of the hardest 
hit by the pandemic. In addition, as COVID-19 is an 
emerging infectious disease, we examined infectious- 
disease-specific health literacy14 and its mechanisms of 
action. We were especially interested in the roles of resi-
lience and gender in the relationship between infectious- 
disease-specific health literacy and anxiety.

People who are resilient tend to maintain a stable psy-
chological state. Psychological resilience refers to the abil-
ity to maintain or quickly regain a healthy state after 
facing some adversity.15 If the individual’s network is 
stable and resilient, the system will not enter a prolonged 
state of persistent symptom activation but will instead 
quickly recover from a stressful life event. In contrast, 
individuals who are not resilient are more prone to devel-
oping a mental disorder (eg, persistent anxiety) after suf-
fering from a stressful life event.15 Empirically, the studies 
conducted during the severe acute respiratory syndrome 
(SARS) outbreak revealed that interventions targeting resi-
lience improvement decreased anxiety.16,17 A systematic 
review also indicated that resilient adolescents experienced 
less anxiety.18 During the current COVID-19 epidemic, 
resilience has also been found to be negatively related to 
the level of anxiety.19–21 In this context, health literacy can 
be viewed as an asset that builds resilience at both the 
individual and community levels because people with 
health literacy are more likely to correctly receive and 

process information about diseases.22,23 Various studies 
have shown a positive relationship between health literacy 
and resilience,24–26 but few studies have explored the 
relationships between health literacy, resilience, and anxi-
ety during the current COVID-19 pandemic. Therefore, 
based on these theoretical and empirical findings, we 
hypothesized that resilience mediates the relationship 
between infectious-disease-specific health literacy and 
anxiety.

In addition, from the genetic, hormonal, and environ-
mental perspectives, gender may contribute to resilience.27 

One study found that females may manifest greater fear of 
and difficulty in addressing the stressors encountered com-
pared with males as the cognitive styles of males and 
females are different, which can potentially impact their 
resilience.28 In one study, a trigger event produced less 
anxiety for the males, and the decreased gray-matter 
volume in the males predicted greater resilience in 
them.29 As such, we included gender in our model, as 
shown in our study’s conceptual framework (Figure 1), 
and hypothesized that gender moderates the indirect effect 
of infectious-disease-specific health literacy on anxiety.

In summary, in this study, we tested the mediating role 
of resilience and the moderating role of gender on the 
association between infectious-disease-specific health lit-
eracy and anxiety. As perceived risk of a disease also 
impacts psychological response30 and as it has been 
demonstrated as being associated with stress induced by 
COVID-19,31 such variable was controlled in our analysis.

This study was conducted in early March 2020, when 
the number of COVID-19 cases in Hubei province was 
still rising and a total lockdown was in place, which was 
similar to the situation in many other countries. This study 
can provide critical information for policymakers to under-
stand the anxiety caused by the impact of COVID-19 and 
its associations with resilience and infectious-disease- 
specific health literacy so that public health programs can 

Figure 1 Conceptual framework.
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be developed to address issues related not just to this 
current pandemic but also to the future epidemics.

Methods
Study Design, Participants, and Procedure
This study was a cross-sectional survey conducted from 
March 3 to March 8, 2020, in Hubei province, China, 
which consists of 17 cities, including Wuhan. During the 
study period, the new cases of COVID-19 per day ranged 
from 36 to 134.32 The eligible study participants were 
individuals who were 15 years or older and who were 
staying in Hubei province. Those who were diagnosed 
with COVID-19 were excluded from the study. The survey 
was performed via the online platform Wenjuanxing 
(https://www.wjx.cn/), and was set as accessible only to 
individuals whose internet protocol address was in Hubei.

We adopted snowball sampling to recruit participants for 
this study. First, 14 participants from different age groups 
(three aged over 50, three aged 40−50, four aged 30−40, two 
aged 20−30, one aged 19, and one aged 18) were invited to 
accomplish the survey. Second, the participants aged 18 or 
older were invited to share the survey link with others. Online 
informed consent or parental/guardian consent was obtained 
from each participant prior to the start of the survey. Two 
research assistants screened all the responses. The responses 
were deemed invalid if the participants chose the same option 
for more than 13 consecutive items in the survey (eg, the 
answers to all the items were the first option). A total of 1072 
participants completed the survey, but 33 of them had invalid 
responses and one was found to be COVID-19 positive; these 
were excluded from the study, making the final sample 1038 
participants covering all the 17 cities of Hubei province. It 
took the participants an average of 9.5 minutes to complete 
the survey, with a 7.43 standard deviation (SD).

Measures
We used a battery of instruments to measure the infec-
tious-disease-specific health literacy, resilience, anxiety, 
perceived risk of acquiring COVID-19, and sociodemo-
graphic data of the study participants. The infectious- 
disease-specific health literacy was assessed with 
a subscale of the surveillance survey questionnaire of 
health literacy among Chinese citizens developed by the 
National Health Commission of China.14 The subscale 
addresses the knowledge, attitude, and behavior related 
to infectious-disease prevention and control and consists 
of one true/false item, eight single-choice items, and three 

multiple-choice items. If the participants answered cor-
rectly, they are to obtain a score of 2 for each multiple- 
choice item and 1 for each of the other items. The total 
score ranges from 0 to 15, and a score of 12 or above 
indicates good infectious-disease-specific health literacy. 
This subscale is reliable and is widely used in China.33,34 

Its Cronbach’s alpha in this study was 0.6.
Resilience was evaluated using the brief resilience 

scale developed by Smith et al35 It has six items measuring 
the ability of the respondent to recover from stress. All the 
items are rated on the basis of a 5-point Likert scale, where 
1 means strongly disagree and 5, strongly agree. Three of 
the items are reverse-coded. The final score for each 
respondent is the average of the scores for the six items, 
and the higher the score, the higher the resilience. This 
scale has been adopted in China and is widely used 
therein.36 The reliability of this scale was acceptable in 
this study as the Cronbach’s alpha was 0.7.

Anxiety was measured with the Generalized Anxiety 
Disorder 7-item (GAD-7) scale.37 It has seven items asses-
sing how frequently the respondent perceived the situation 
described in each item in the past two weeks. A 4-point 
Likert scale was adopted, as follows: 0 = not at all; 1 = 
several days; 2 = more than a week; and 3 = nearly 
every day. The total score ranges from 0 to 21, and the higher 
the sum of scores, the higher the level of anxiety (0−5 = mild 
anxiety; 6−10 = moderate anxiety; 11−15 = severe anxiety). 
The Chinese version of GAD-7 is psychometrically 
favorable.38 Its Cronbach’s alpha in this study was 0.9.

The perceived risk of acquiring COVID-19 was 
assessed by four self-designed items, and a 5-point Likert 
scale was used to rate each item. The items were “What is 
the possibility that you will be infected by COVID-19?” (1 
= very impossible; 5 = very possible), “How severe do you 
think the disease will be if you are infected by it?” (1 = 
very mild; 5 = very severe), “How afraid would you be of 
being quarantined if you were infected by COVID-19?” (1 
= totally not afraid; 5 = very afraid), and “What is the 
possibility that your family will be infected by COVID- 
19?” (1 = very impossible; 5 = very possible).

We also collected the study participants’ sociodemo-
graphic data, including their ages, regions of residence, 
genders, education levels, marital statuses, employment 
statuses, monthly incomes, whether they had friends/ 
family who had been infected by COVID-19, whether 
there were people in their community who had been 
infected by COVID-19, and how they got information 
about COVID-19.
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Data Analysis
We used the SPSS 25.0 software to conduct statistical 
analysis. The mean (SD) and frequency were calculated 
to describe the quantitative and qualitative variables, 
respectively. To determine if infectious-disease-specific 
health literacy, resilience, and anxiety differed according 
to the various sociodemographic variables and perceived 
risk of acquiring COVID-19, we performed univariate 
analysis, including Pearson correlation test, Fisher’s 
exact test, and analyses of variance.

For the mediation effect, Model 4 in SPSS PROCESS 
(the popular macro for SPSS, which is widely used to test 
for mediating and moderating39) was applied, and the 
indirect effect was evaluated through a bias-corrected 
bootstrapping test with 5000 bootstrap samples, in which 
the 95% CI not including 0 indicates a significant indirect 
effect. As for the moderated mediation effect, we adopted 
linear regression and Model 14 in SPSS PROCESS. First, 
we used the linear regression model to explore the total 
effect of infectious-disease-specific health literacy on anxi-
ety. Second, we computed the conditional indirect effect 
using the pick-a-point approach. Similarly, if the 95% CI 
does not contain 0, the conditional indirect effect is sig-
nificant. To further explore the mediation and moderation 
effects, we first controlled for the sociodemographic vari-
ables, which were statistically significant in the univariate 
analysis, to adjust the models; then, we also added the 
statistically significant items of the perceived risk of 
acquiring COVID-19 as covariates.

Results
Descriptive Statistics of the Sample and 
Correlation Between the Variables
The average age of the study participants was 34.9 (SD = 
13.16), with the ages ranging from 15 to 76 (see Table 1). 
More than half of the sample was female (604, 58.2%), 
and only 410 (39.5%) scored 12 or higher, indicating good 
health literacy. The average scores for resilience and anxi-
ety in the sample were 3.4 and 6.3 (SD = 0.56 and 5.03, 
respectively), and 63% (654) of the sample had at least 
mild anxiety, with 118 (11.4%) having moderate anxiety 
and 75 (7.2%), severe anxiety.

Correlations Between the Variables
As shown in Table 2, the study participants with good 
infectious-disease-specific health literacy showed greater 
resilience (3.42±0.547 vs 3.32±0.563) and lower anxiety 

(5.77±4.586 vs 6.63±5.279) compared to those with low 
health literacy. The study participants’ resilience was thus 
negatively related to their anxiety (Pearson coefficient = 
−0.33). On the basis of the univariate analysis results listed 
in Table 1, the study participants’ sociodemographic vari-
ables, including their age, region, gender, education level, 
marital status, employment status, monthly income, and 
television and Weibo as sources of information about 
COVID-19 were associated with their resilience and/or 
anxiety. All the four items for the perceived risk of acquir-
ing COVID-19 were related to both resilience and anxiety.

Mediation Effect of Resilience on the 
Relationship Between Infectious-Disease- 
Specific Health Literacy and Anxiety
In the simple unadjusted mediation model shown in panel 
A of Figure 2, the total effect of infectious-disease-specific 
health literacy on anxiety (path c1) was −0.863 (path c1: 95% 
CI = [−1.488, −0.238]; p = 0.007). Infectious-disease-specific 
health literacy was thus positively associated with resilience 
(path a1: β = 0.097; 95% CI = [0.027, 0.166]; p = 0.006), and 
resilience was negatively related to anxiety (path b1: β = 
−2.293; 95% CI = [−3.443, −2.403]; p < 0.001). The direct 
effect of infectious-disease-specific health literacy on anxiety 
trended toward significant (path c’1: β = −0.581; 95% CI = 
[−1.175, 0.013]; p = 0.073), and the indirect effect was 
significant (β = −0.282; 95% CI = [−0.511,-0.083]). That is, 
32.7% of the effect of infectious-disease-specific health lit-
eracy on anxiety occurred indirectly through resilience.

In the adjusted model controlling for the significant 
sociodemographic variables except for gender (Figure 2, 
panel B), the indirect effect of health literacy on anxiety 
through resilience was slightly reduced but remained sig-
nificant (β = −0.261; 95% CI = [−0.5,-0.036]). As illustrated 
in panel C of Figure 2, after controlling for the four items for 
the perceived risk of acquiring COVID-19, the total effect of 
infectious-disease-specific health literacy on anxiety became 
insignificant, although the indirect effect was still significant 
(β = −0.176; 95% CI = [−0.362,-0.004]).

Mediation Effect of Resilience on the 
Relationship Between Infectious-Disease- 
Specific Health Literacy and Anxiety 
Moderated by Gender
The results of the unadjusted, moderated mediation model 
(panel A of Figure 3) showed that the interaction between 
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Table 1 Descriptive Characteristics of the Sample and Their Relationships with the Main Variables

Number (%) or Mean (SD) Resilience Anxiety

Age 34.9±13.16 3.4±0.56*** 6.3±5.03***

Region
Urban 524 (50.5) 3.4±0.56** 6.3±4.91
Rural 514 (49.5) 3.3±0.55 6.3±5.15

Gender
Male 434 (41.8) 3.4±0.57** 6.2±5.40

Female 604 (58.2) 3.3±0.54 6.3±4.75

Education level
Primary school or lower 62 (6.0) 3.3±0.57 7.5±6.32***
Middle school 338 (32.6) 3.4±0.54 7.1±5.54

High school 230 (22.2) 3.3±0.61 5.9±4.67

Technical school or college 206 (19.8) 3.4±0.54 5.8±4.77
Undergraduate or higher 202 (19.5) 3.4±0.56 5.3±4.02

Marital status
Married 396 (38.2) 3.3±0.58*** 5.6±4.55***

Unmarried/divorced/widow 642 (61.8) 3.4±0.54 6.7±5.26

Employment
Employed, with a stable job 430 (41.4) 3.4±0.55*** 6.3±5.02***

Unemployed 308 (29.7) 3.4±0.54 7.1±5.48
Student 249 (24.0) 3.2±0.59 5.1±3.86

Retired 51 (4.9) 3.4±0.52 6.9±6.23

Monthly income (yuan)
None 360 (34.7) 3.3±0.57** 5.9±4.51**

0−1000 35 (3.4) 3.3±0.48 7.5±5.89
1001−2000 113 (10.9) 3.4±0.54 7.8±5.31

2001−3000 155 (14.9) 3.4±0.54 5.8±4.87

3001−4000 137 (13.2) 3.4±0.60 6.4±5.24
4000 or above 238 (22.9) 3.4±0.53 6.3±5.35

Has a friend or family who has been infected with COVID-19
Yes 20 (1.9) 3.5±0.42 8.0±4.39

No 989 (95.3) 3.4±0.56 6.3±5.06

Have no idea 29 (2.8) 3.2±0.56 5.6±4.15

Has people in your community infected with COVID-19
Yes 256 (24.7) 3.4±0.58 6.4±5.01
No 669 (64.5) 3.4±0.55 6.2±5.13

I suppose yes 36 (3.5) 3.2±0.57 7.8±5.04

Have no idea 77 (7.4) 3.3±0.52 6.0±4.13

Sources of information about COVID-19

Television
No 310 (29.9) 3.3±0.53* 6.6±4.83
Yes 728 (70.1) 3.4±0.57 6.2±5.12

WeChat
No 393 (37.9) 3.3±0.59 6.5±5.24

Yes 645 (62.1) 3.4±0.54 6.2±5.03

(Continued)
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gender and resilience was related to anxiety (β = 1.222; 
95% CI = [0.175, 2.269]; p = 0.022), suggesting that 
gender could moderate the indirect effect of infectious- 
disease-specific health literacy on anxiety. To further 
understand the moderating effect of gender, the conditional 
indirect effect was estimated for both the male and female 
participants. The results showed a −0.35 (95% CI = 
[−0.629, −0.104]) coefficient for the male participants 
and −0.232 (95% CI = [−0.421, −0.069]) for the female 
participants. This indicated that the indirect effect turned 

stronger among the male participants; this pattern is visua-
lized in panel A of Figure 4. The visual unparallel lines 
show that among the participants with lower resilience, the 
model estimated stronger justification for anxiety among 
the male participants than among the female participants. 
Among the study participants with higher resilience, the 
opposite was evident.

In panel B of Figure 3, after adjusting the model by 
controlling for the sociodemographic covariates, the indir-
ect effect of infectious-disease-specific health literacy on 

Table 1 (Continued). 

Number (%) or Mean (SD) Resilience Anxiety

News webpage
No 221 (21.3) 3.4±0.53 6.7±5.32

Yes 817 (78.7) 3.4±0.56 6.2±4.95

Weibo
No 610 (58.8) 3.4±0.54 6.6±5.16*
Yes 428 (41.2) 3.4±0.59 5.9±4.82

Relatives or friends
No 630 (60.7) 3.4±0.55 6.4±5.19

Yes 408 (39.3) 3.3±0.57 6.1±4.79

Possibility of self-infection with COVID-19
Very impossible 310 (29.9) 3.5±0.62*** 5.9±5.53***

Impossible 479 (46.1) 3.4±0.52 6.0±4.77
Even 173 (16.7) 3.2±0.52 6.7±4.20

Possible 60 (5.8) 3.2±0.58 8.4±5.38

Very possible 16 (1.5) 3.3±0.55 10.4±6.02

How serious if you are infected with COVID-19
Very mild 46 (4.4) 3.4±0.55* 4.0±5.26***
Mild 69 (6.6) 3.5±0.49 4.4±3.90

Even 130 (12.5) 3.4±0.56 5.6±4.48

Severe 360 (34.7) 3.3±0.57 6.1±4.36
Very severe 433 (41.7) 3.4±0.56 7.2±5.61

Will you be afraid of being quarantined if you are infected with COVID-19?
Totally not afraid 134 (12.9) 3.7±0.66*** 4.3±5.24***

Not afraid 259 (25.0) 3.4±0.52 5.1±3.91
Even 112 (10.8) 3.3±0.49 5.7±4.63

Afraid 387 (37.3) 3.3±0.49 6.5±4.33

Very afraid 146 (14.1) 3.2±0.60 10.0±6.48

Possibility of a family member being infected with COVID-19
Very impossible 290 (27.9) 3.4±0.60*** 5.9±5.70***
Impossible 474 (45.7) 3.4±0.53 5.8±4.56

Even 181 (17.4) 3.2±0.51 6.8±4.67

Possible 78 (7.5) 3.2±0.56 9.2±5.31
Very possible 15 (1.4) 3.5±0.66 7.3±5.52

Notes: * < 0.05; ** < 0.01; *** < 0.001. 
Abbreviation: SD, standard deviation.
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anxiety remained, although it was slightly reduced. That 
is, the effect among the male participants was −0.305 
(95% CI = [−0.587, −0.047]) and that among the female 
participants was −0.227 (95% CI = [−0.441, −0.034]) 
(panel B, Figure 4). The moderating effect, however, was 
no longer significant.

After controlling for both the sociodemographic 
covariates and the perceived risk of acquiring 
COVID-19, the total effect of infectious-disease- 
specific health literacy on anxiety became insignificant, 
as can be seen in panel C of Figure 3. The interaction 
between gender and resilience was also not significant. 
The indirect effect, however, remained significant: the 
effect for the male participants was −0.197 (95% CI = 
[−0.422, −0.003]) and that for the female participants 
was −0.163 (95% CI = [−0.338, −0.002]). 
Panel C (Figure 4) suggests that the anxiety gap 

between the male and female participants was reduced 
as the resilience increased.

Discussion
In this study, we found that during the current COVID-19 
pandemic, the majority of the non-infected individuals 
from Hubei province in China experienced at least mild 
anxiety. In addition, a moderated mediation model includ-
ing resilience as the mediator and gender as the moderator 
offered an understanding of the association between infec-
tious-disease-specific health literacy and anxiety. The 
study findings revealed that the rate of high anxiety 
among the study participants (18.6% with moderate to 
severe anxiety) was similar to that among the community 
and health professionals in Wuhan province (23.84%),40 

and the prevalence in our sample was far more than 
a pooled rate of 2.45% in mainland China.41

The main finding in this study was the indirect effect of 
infectious-disease-specific health literacy on anxiety 
through resilience. Health literacy was associated with 
increased resilience, which in turn was associated with 
a decreased level of anxiety. One potential reason for this 
was that the individuals with good infectious-disease- 
specific health literacy were able to acquire correct infor-
mation about COVID-19 and process this critically when 
faced with a large amount of complex and contradictory 
information, which made them resilient to infodemic.42 

Table 2 Relationships Between Infectious-Disease-Specific 
Health Literacy, Resilience, and Anxiety

Variables 1 2 3

1. Infectious-disease-specific health 

literacy

1

2. Resilience 7.463**a 1
3. Anxiety 7.433**a 0.329***b 1

Notes: aValue of F in the analysis of variance; bValue of r in the Pearson correlation 
test; ** < 0.01, *** < 0.001.

Figure 2 Mediation model. 
Notes: (A) Unadjusted model. (B) Adjusted model controlled for significant sociodemographic variables. (C) Adjusted model controlled for both significant socio-
demographic variables and the four items for the perceived risk of acquiring COVID-19. *p < 0.05; **p < 0.01; ***p < 0.001. 
Abbreviation: IDSHL, infectious-disease-specific health literacy.

Figure 3 Moderated mediation model. 
Notes: (A) Unadjusted model. (B) Adjusted model controlled for significant sociodemographic variables. (C) Adjusted model controlled for both significant socio-
demographic variables and the four items for the perceived risk of acquiring COVID-19. *p < 0.05; **p < 0.01; ***p < 0.001. 
Abbreviation: IDSHL, infectious-disease-specific health literacy.
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Besides, infectious-disease-specific health literacy helped 
the study participants understand the reasons behind the 
institutional preventive strategies and guidelines, which 
might have facilitated their compliance with these and 
might have simultaneously enabled them to recover from 
the negative impact of COVID-19.43 The finding regarding 
resilience is consistent with that of the previous studies 
that have been conducted during the current 
pandemic:44–46 that various COVID-19-negative popula-
tions with a higher level of resilience experienced less 
anxiety. Most of the previous studies on resilience and 
anxiety simply focused on the association between the 
two and did not consider the role of infectious-disease- 
specific health literacy even though the importance of such 
was highlighted during the current epidemic to enhance 
the people’s resilience.47 Unfortunately, only a small part 
of the sample had good infectious-disease-specific health 
literacy, indicating the need to develop programs to 
improve the infectious-disease-specific health literacy of 
such population. Infectious-disease-specific health literacy 
programs are vital for individuals to adopt behaviors that 
can protect themselves and can prevent them from spread-
ing the infection.43

The study results revealed that the mediating role of 
resilience on the relationship between infectious-disease- 
specific health literacy and anxiety was potentially differ-
ent between the male and female study participants, 
showing a stronger mediation effect of resilience among 
the male participants than among the female participants. 
Prior studies indicated that women are more likely to 
perceive more distress from and focus on the negative 
aspects of a stressful event,48,49 a phenomenon that has 
been shown to be consistent during the current COVID-19 
pandemic as COVID-19 has so far shown a greater psy-
chological impact on females than on males.50 These 

different levels of vulnerability to a stressor may contri-
bute to the gender difference in the model. Interestingly, 
the moderating effect of gender became insignificant only 
when we included the perceived risk of acquiring COVID- 
19 in the conditional mediation model. The female 
participants had a significantly higher perceived risk of 
acquiring COVID-19 than the male participants,51 which 
may have buffered the moderating effect of gender in this 
model because risk perception is highly associated with 
psychological responses.52 The gender-specific pathways 
cast light on the need to develop gender-specific interven-
tions to reduce anxiety. Especially, when the resilience was 
at a low level, the female participants suffered much more 
than the male participants did from the impact of COVID- 
19. The future interventions should take this gap into 
account.

The perceived risk of acquiring COVID-19 may play 
an important role in the relationships between infectious- 
disease-specific health literacy, resilience, and anxiety as 
the total effect became insignificant when it was included 
in the tested models. Infectious-disease-specific health lit-
eracy impacts how people interpret the bodily sensations 
or changes during an epidemic, and if people perceive 
their bodily changes as being indicative of COVID-19, 
they may experience health anxiety.53 The level of peo-
ple’s health anxiety has been elevated during the current 
COVID-19 pandemic,54 and this contributes to the emer-
gence of general anxiety symptoms.50 Also, a recent study 
indicated that the participants’ reported risk of acquiring 
COVID-19 was related to their functional fear, which has 
a conceptual similarity with health anxiety, as stated by 
Harper et al.55 The potential interaction between perceived 
risk of acquiring COVID-19 and health anxiety may 
explain the change after controlling for reported risk in 
the models. Studies taking the perceived risk of acquiring 

Figure 4 Visualized moderation effect of gender. 
Notes: (A) Unadjusted model. (B) Adjusted model controlled for significant sociodemographic variables. (C) Adjusted model controlled for both significant socio-
demographic variables and the four items for the perceived risk of acquiring COVID-19.
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COVID-19 and health anxiety into account should be 
conducted to provide evidence of how to reduce anxiety 
among the general population during an epidemic.

As this study was conducted in an epicenter during the 
peak period of the COVID-19 pandemic in China, it provides 
valuable implications for public health. Besides, as this study 
was conducted through an online platform and the responses 
of the study participants were obtained very quickly, this 
suggests that specific interventions administered through 
online platforms may be feasible. Considering the impor-
tance of health literacy as associated with anxiety through 
resilience, infectious-disease-specific health literacy pro-
grams may help enhance the resilience and reduce the anxi-
ety of the general population. Specifically, how to help 
people obtain the right information and develop the needed 
skills to protect themselves from COVID-19 is vital when 
developing intervention strategies. Except of course for the 
actions to be taken to control an epidemic, it is much more 
crucial to plan approaches to improving the public awareness 
about an infectious disease in advance so that the public can 
become more resilient to the next pandemic. In addition, the 
gender-specific vulnerabilities to the pandemic should be 
addressed. Further studies using other validated measures 
to confirm or refine the relationships between resilience, 
infectious-disease-specific health literacy, and anxiety are 
warranted.

This study had several limitations. First, as the study 
was a cross-sectional survey, the true causal relationships 
between the variables could not be verified. Second, we 
recruited participants based on an online platform, which 
may have led to selection bias, for which reason the result 
generalization should be exercised with caution. This not-
withstanding, our sample covered all the 17 cities in Hubei 
province, and the demographic data showed variation in 
the sample. In addition, the survey relied on self-reporting, 
and we of course were not able to gather data from our 
sample regarding their anxiety level before the start of the 
COVID-19 pandemic. Further longitudinal studies adopt-
ing audio call or other approaches to interviewing the 
study participants are thus warranted.

To the best of our knowledge, this was the first study 
that explored the relationships between infectious-disease- 
specific health literacy, resilience, and anxiety during the 
current COVID-19 pandemic. We found in this study that 
the majority of the general population in the initial epi-
center of COVID-19, Hubei province in China, experi-
enced at least mild anxiety. It is important to address 
these psychological issues to restore the public health 

and to better plan for future pandemics. Enhancing the 
resilience of the public is important to reduce their anxiety, 
based on the relationship between infectious-disease- 
specific health literacy and anxiety observed in this 
study. More importantly, the results of this study highlight 
the importance of health literacy regarding infectious dis-
ease: efficient gender-specific approaches should be pro-
vided to improve people’s health literacy and reduce their 
anxiety during a pandemic.
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