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Abstract

Background: The COVID-19 epidemic and the related containment strategies may affect parental and pediatric health behaviors.

Objective: The goal of this study was to assess the change in children’s and adol escents' prevention and vaccination behaviors
amid China's COVID-19 epidemic.

Methods: We conducted a cross-sectional online survey in mid-March 2020 using proportional quota sampling in Wuhan (the
epidemic epicenter) and Shanghai (a nonepicenter). Data were collected from 1655 parents with children aged 3 to 17 years.
Children’sand adolescents' prevention behaviors and regular vaccination behaviors before and during the epidemic were assessed.
Descriptive analyses were used to investigate respondents’ characteristics, public health prevention behaviors, unproven protection
behaviors, and vaccination behaviors before and during the COV1D-19 epidemic. Univariate analyses were performed to compare
differencesin outcome measures between cities and family characteristics, using chi-squaretests or Fisher exact tests (if expected
frequency was <5) and analyses of variance. Multivariate logistic regressions were used to identify the factors and disparities
associated with prevention and vaccination behaviors.

Results. Parent-reported prevention behaviors increased among children and adolescents during the COVID-19 epidemic
compared with those before the epidemic. During the epidemic, 82.2% (638/776) of children or adolescents always wore masks
when going out compared with 31.5% (521/1655) before the epidemic; in addition, 25.0% (414/1655) and 79.8% (1321/1655)
had increased their frequency and duration of handwashing, respectively, although only 46.9% (776/1655) went out during the
epidemic. Meanwhile, 56.1% (928/1655) of the familiestook unproven remedies against COVID-19. Parent-reported vaccination
behaviors showed mixed results, with 74.8% (468/626) delaying schedul ed vaccinations and 80.9% (1339/1655) planning to have
their children get the influenza vaccination after the epidemic. Regarding socioeconomic status, children and adolescents from
larger families and whose parents had lower education levels were less likely to improve prevention behaviors but more likely
to take unproven remedies. Girls were less likely than boys to always wear a mask when going out and wash their hands.

Conclusions: Prevention behaviors and attitudes toward influenza vaccination have improved during the COVID-19 epidemic.
Public health prevention measures should be continuously promoted, particularly among girls, parents with lower education
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levels, and larger families. Meanwhile, misinformation about COV1D-19 remains a serious challenge and needs to be addressed

by public health stakeholders.

(JMIR Public Health Surveill 2021;7(5):€26372) doi: 10.2196/26372
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Introduction

On December 31, 2019, the government in Wuhan, China,
announced an outbreak of a new infectious disease, formally
named COVID-19. The COVID-19 outbreak spread quickly
across China and the world [1]. In order to control the severe
epidemic, the Chinese government launched a variety of
containment strategies between January and April 2020,
including lockdown policies, stay-at-home orders, school
closures, and suspension of mass gatherings. The city of Wuhan,
the epicenter of the COVID-19 outbreak, went through a
complete lockdown from January 23 [2] to April 8, 2020 [3],
whereasthe Shanghai municipality, acity significantly affected
by imported COVID-19 cases from Wuhan, activated the
highest-level public health emergency response on January 24,
2020 [4], and later loosened it on March 24, 2020 [5].
Vaccination clinics were closed and then reopened in both
Wuhan and Shanghai [6,7]. After the human-to-human
transmission was confirmed on January 20, 2020, the National
Health Commission of China issued the personal protection
guidelinesthat included respiratory protection and hand hygiene
[1], as well as health monitoring and social distancing [8].
Simultaneously, misinformation or rumors about COVID-19
started to spread on mass mediaand social media. The People’s
Daily, the largest newspaper group in China, reported that
Shuanghuanglian, an unproven herbal remedy, could inhibit
COVID-19; 2 dayslater, it clarified that Shuanghuanglian cannot
prevent COVID-19 [1]. The rumor that garlic can prevent
COVID-19 appeared on social media, and the People's Daily
refuted it again [1].

It is likely that the COVID-19 epidemic and subsequent
containment strategies could have influenced the prevention
and vaccination behaviors for adults and children [9]. Previous
studies assessed the effectiveness of personal protective
behaviors, indicating that behaviors such as mask-wearing,
social distancing, and handwashing can help prevent COVID-19
transmission [10-12]. Some studies reported the positive impact
of socia distancing strategies, like the stay-at-home order, on
the spread of the COVID-19 epidemic and health outcomes
[13,14]. The public's perception and compliance played an
important role in the practice of personal protective behaviors,
especialy for children and adol escentswho usually had alower
adherence to the recommended hygiene behaviors [15,16].
However, most studies focused on compliance with personal
protective behaviors among adults during the COVID-19
epidemic [10,11,16-19], and few investigated children and
adolescents. For Chinese adults, previous online surveysfound
that from February to March 2020, nearly 80% of adult residents
complied with personal protection strategies, such as
stay-at-home orders, mask-wearing, temperature self-monitoring,
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and hand sanitization, whereas adult migrant workers reported
ahigher compliance with mask-wearing in public places (95.7%)
but alower compliance with hand sanitization (70.9%) [20-22].
In addition, misinformation may bias the public’s perception
and mislead the behavioral response to the epidemic [23]. It is
plausible that these cognitive and behavioral challenges among
the adult population could also occur among minors; therefore,
assessing behavioral changes among children and adol escents
may help identify the challenges associated with their adherence
to containment strategies.

Public resources and services have long been unequaly
distributed among popul ation subgroupsin Chinaand worldwide
[24-28], which explained why the public responded to the
COVID-19 epidemic differently in different places [29]. This
epidemic may have led to various effects across population
subgroups, and the public’s behavioral responses may differ by
their demographic and socioeconomic status [30]. Previous
studies have investigated the factors influencing adults
behavioral responses to the COVID-19 epidemic and reported
differential behaviors by socioeconomic status and gender
[17,31-33]. Therefore, investigating the disparitiesin children’s
behavioral responses and influencing factors would assist in
identifying the subgroups with the highest needs, and could
help in developing tailored interventions for children and
adolescentsto cope with theimpacts of COVID-19. In addition,
the COVID-19 epidemic and containment strategies were
somehow different in the epicenter and nonepicenters, and
comparison of prevention behaviors between the epicenter and
nonepicenters could help us understand the influence of
containment strategies with different degrees of severity.

Our study aimed to assess children’s and adolescents’ prevention
behaviors and factorsinfluencing their behavioral change amid
the COVID-19 epidemic in China, and to further explore the
disparities of behaviora changes among children and
adol escents based on parent-reported records.

Methods

Study Design

From March 12to 17, 2020, across-sectional online survey was
conducted in Wuhan (the epicenter) and Shanghai (a
nonepicenter) among parents with children aged 3 to 17 years.
During our survey period, both Wuhan and Shanghai
implemented the highest level of public health emergency
response, including stay-at-home orders, closure of shops and
schools, as well as suspension of mass gatherings [34]; as a
result, the number of new COVID-19 cases reduced to 5 or
lower in both cities. This study included children and
adolescents at all stages of education, from kindergarten through
high school, who were affected most by the school closure
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policy during the epidemic. During our survey period, children
and adolescents spent most of their time staying at home with
their parents, and all the personal prevention behaviors that we
measured—qgoing out, wearing of face masks, or
handwashing—happened during the city lockdown. Although
some parents resumed work in mid-February 2020 in Shanghai
and in mid-March 2020 in Wuhan, most parents worked from
home. Therefore, parents were children’s primary caregivers,
and parents’ recall bias may not have been a big issue that
affected the reliability of the measurement.

Our survey was operationalized by the ePanel data company
[35], which maintains a national online survey panel with
individuals phone numbers, email addresses, and basic
information. This survey panel included millions of residents
from major cities in China, including Shanghai and Wuhan.
Residents in the two cities were randomly selected from this
survey panel, and familieswith children aged 3to 17 yearswere
eligible to access the full survey. After accepting the survey
invitation, one parent with children aged 3 to 17 years would
provide informed consent and complete the questionnaire. In
China, most households had a single child because of the
one-child policy, especially in megacities such as Wuhan and
Shanghai. Even if some households had multiple children, one
parent was required to complete the questionnaire for only one
of their children in our survey. The questionnaire (Multimedia
Appendix 1) was pilot-tested with 30 participants who were
excluded from this analysis. In addition, proportional quota
sampling [36,37] was employed to ensure that respondentswere
demographically representative of the population according to
local census data [38]. The final sample size—around 800 in
each city—provided asampling error of 3%. Once the numbers
of survey respondents across children’s gender and age groups
were reached in the same proportions of the Wuhan census and
the Shanghai census, the predefined quota was then met and no
more sampling was conducted. The study was approved by the
Ingtitutional Review Board (IRB) of the School of Public Health,
Fudan University (IRB No. 2020-01-0801-S).

Between March 12 and 17, 2020, the survey was emailed to
73,000 residents in Wuhan and Shanghai, and 2960 (4.1%)
residents accepted the survey invitation (Multimedia Appendix
2). Intotal, 2065 residents had children aged 3to 17 years and
were eligible to participate in the study, of whom 410 residents
either did not finish or had missing data in their responses,
leaving data from 1655 respondents (816 in Wuhan [49.3%]
and 839 in Shanghai [50.7%]) in the final analytic sample.

M easures

This study classified the behaviors of interest among children
or adolescentsinto three categories: (1) public health prevention
behaviors (ie, mask-wearing, handwashing, self-monitoring of
COVID-19 symptoms, and socia distancing), (2) unproven
protection behaviors (ie, use of unproven or potentially harmful
treatments), and (3) vaccination behaviors (ie, influenza
vaccination and regularly scheduled vaccinations, but not
COVID-19 vaccination). These behaviorswere measured twice:
once during the COVID-19 epidemic and once before the
epidemic. Prevention behaviorswere measured by the frequency
of children or adol escents wearing masks when going out before
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and during the epidemic, the frequency and duration of washing
hands after coming home before and during the epidemic, and
the frequency of monitoring body temperature and going out
during the epidemic. This study used the monitoring of body
temperature to represent the behavior of self-monitoring of
COVID-19 symptoms, since fever is one of the main symptoms
of COVID-19. Unproven protection behaviors were measured
by the instances of buying or taking unproven herbal remedies
or garlic during the epidemic, which were believed to prevent
COVID-19 through rumors. Vaccination behaviors included
the delay of scheduled vaccinations, whether the parent was
informed about alternative vaccination arrangements during the
epidemic, and the receipt of the influenza vaccination in the
past and their future intentions after the epidemic.

Data about the characteristics of parents and children or
adolescents were also collected, including parents’ education
level, household size (ie, number of family members living
together), children’s or adolescents’ gender and age, and whether
there were confirmed or suspected COVID-19 cases in their
neighborhood. The questionnaire is included in Multimedia
Appendix 1.

Statistical Analysis

Descriptive analysis was used to investigate respondents
characteristics, public health prevention behaviors, unproven
protection behaviors, and vaccination behaviors before and
during the COVID-19 epidemic. Univariate analyses were
performed to compare differencesin outcome measures between
citiesand family characteristics, using chi-squaretests or Fisher
exact tests (if expected frequency was <5) for categorical
measures and analyses of variance for continuous measures.
Multivariate logistic regressionswere used to identify the factors
and disparities associated with prevention and vaccination
behaviors during the epidemic. Each of the following eight
behavioral indicators during the epidemic was modeled as a
dependent variable separately: (1) frequency of mask-wearing
(always vs not dways), (2) frequency of handwashing (always
vs not always), (3) duration of hand washing (<40 seconds vs
=40 seconds), (4) frequency of monitoring body temperature
(>3 times/week vs <3 times/week), (5) whether they went
outside or not, (6) whether they took unproven remedies or not,
(7) whether they delayed scheduled vaccinations or not, and (8)
whether they planned to receive the influenza vaccination or
not after the epidemic. Independent variablesin each regression
model included all available characteristics of the parents and
children or adolescents. The proportions and odds ratios (ORs)
with 95% Cls were reported. All statistical analyses were
performed using Stata 14.0 (StataCorp LP).

Results

Characteristics of Respondents

The sample characteristics are presented in Table 1. The gender
and age distributions of sampled children and adol escents were
smilar to the two cities censuses, indicating the
representativeness of our sample. Of 1655 respondents, 1077
(65.1%) were mothers of children and 1225 (74.0%) reported
obtaining bachelor’'s degrees or above; in addition, there were
an average of 3.5 (SD 1.30) members in the sampled families.
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(277/816, 33.9%) reported that there were confirmed or

characteristics between Wuhan and Shanghai. Due to the more  suspected COVID-19 cases in their neighborhood, compared

severe epidemic in Wuhan, more respondents in Wuhan

to those in Shanghai (88/839, 10.5%).

Table 1. Characteristics of respondents in Wuhan and Shanghai during the COVID-19 epidemic, March 2020.

Characteristic Total (N=1655) Wuhan (n=816) Shanghai (n=839) P value
Gender of child or adolescent, n (%) 752
Male 830 (50.2) 406 (49.8) 424 (50.5)
Female 825 (49.9) 410 (50.3) 415 (49.5)
Age of child or adolescent (years), n (%) 842
35 321 (19.4) 160 (19.6) 161 (19.2)
6-9 432(26.1) 217 (26.6) 215 (25.6)
10-14 359 (21.7) 180 (22.1) 179 (21.3)
1517 543 (32.8) 259 (31.7) 284 (33.9)
Respondent , n (%) 102
Mother of child or adolescent 1077 (65.1) 547 (67.0) 530 (63.2)
Father of child or adolescent 578 (34.9) 269 (33.0) 309 (36.8)
Education level of parent , n (%) 308
High school or below 103 (6.2) 45 (5.5) 58 (6.9)
Some college 327(19.8) 170 (20.8) 157 (18.7)
Bachelor’s degree or above 1225 (74.0) 601 (73.7) 624 (74.4)
Household size, mean (SD) 3.5(1.30) 35(1.26) 3.5(1.34) 39P
COVID-19 casesin neighborhood , n (%) <.0012
Yes 365 (22.1) 277 (33.9) 88 (10.5)
No or unclear 1290 (78.0) 539 (66.1) 751 (89.5)

8 value was calculated from a chi-square test.
bp value was calculated from an analysis of variance.

Prevention and Vaccination Behaviors Among
Children and Adolescents During the Epidemic

Figure 1 and Table 2 describe prevention behaviors, unproven
protection measures, and vaccination behaviors among children
and adolescents before and during the COVID-19 epidemic.
Only 46.9% (776/1655) of children or adolescents went out
since the beginning of the epidemic (Table 2). Therewere 82.2%
(638/776) of children or adolescents who aways wore masks
when going out during the epidemic compared with 31.5%
(521/1655) before the epidemic (Figure 1). Primary reasons for
not alwayswearing masks during the epidemic included having
no masks (61/144, 42.4%), children and adolescents thinking

https://publichealth.jmir.org/2021/5/€26372

mask-wearing was unattractive or uncomfortable (41/144,
28.5%), and parents thinking mask-wearing had limited
protective effect (37/144, 25.7%) (Table 2). During the
epidemic, both the frequency and duration of handwashing after
coming home increased significantly among children or
adolescents (Figure 1), with 25.0% (414/1655) and 79.8%
(1321/1655) having increased the frequency and duration of
handwashing, respectively. During the epidemic, 57.5%
(952/1655) of families monitored children’s or adolescents
body temperature more than 3 times each week (Table 2). There
were 56.1% (928/1655) of families who bought or took
unproven herbal remedies, and 30.3% (501/1655) took garlic,
as aresult of arumor that it was protective (Table 2).
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Figure 1. Comparison of prevention behaviors among children and adolescents in Wuhan and Shanghai before and during the COVID-19 epidemic,

March 2020.
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Among 626 children or adolescentswith schedul ed vaccinations,
468 (74.8%) delayed vaccination, of whom 70.1% (328/468)
delayed more than 2 weeks and 55.6% (260/468) were worried
about vaccination delay (Table 2). A total of 90.9% (569/626)
of parentsreported being informed about alternative vaccination
arrangements during the epidemic. During the 2019 flu season,
54.7% (905/1655) of families had taken their children or
adolescents to receive the influenza vaccination, and 80.9%
(1339/1655) of parents intended to vaccinate their children or
adolescents against influenza in the future after the epidemic,
arate much higher than that before the epidemic (Table 2).

Findings of univariate analysis between Wuhan and Shanghai
are shown in Table 2 and by respondents’ characteristics in
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Multimedia Appendix 3. In comparison with the Shanghai
sample, parents in Wuhan were significantly more likely to
monitor body temperature of their children or adolescents, and
their children were less likely to go out during the epidemic.
Therewas no significant differencein taking unproven remedies
or garlic to prevent COVID-19 between the two cities. More
children and adol escentsin Wuhan had delayed their scheduled
vaccinations and delayed for a longer time than those in
Shanghai, but a similar proportion of parents in the two cities
expressed concerns about the delay and were informed of
alternative vaccination arrangements. In addition, there were
no significant differences in parents future intentions to
vaccinate their children against influenza after the epidemic
between the two cities.
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Table 2. Prevention, unproven protection, and vaccination behaviors among children and adolescents in Wuhan and Shanghai during the COVID-19
epidemic, March 2020.

Prevention, unproven protection, and vaccination behavior Total (N=1655),n  Wuhan (n=816), n Shanghai (n=839), P value
(%) (%) n (%)

Public health prevention behavior

Freguency of child or adolescent going out during the epidemic <.0012
Never 879 (53.1) 479 (58.7) 400 (47.7)
<1 time/week 505 (30.5) 229 (28.1) 276 (32.9)
1-2 times/week 220 (13.3) 93 (11.4) 127 (15.1)
3-5 times/week 47 (2.8) 13(1.6) 34(4.1)
Nearly everyday 4(0.2) 2(0.3) 2(0.2)
Reasons for child or adolescent not always wearing a mask when going out during the epidemic (n:l44)b 648
They had no masks 61 (42.4) 21 (39.6) 40 (44.0)
Child or adolescent thought mask-wearing was unattractive 26 (18.1) 10 (18.9) 16 (17.6)
Child or adolescent thought mask-wearing was uncomfortable 15 (10.4) 4(7.6) 11 (12.1)
Parent thought masks had limited protective effects 37 (25.7) 17 (32.1) 20 (22.0)
Parent thought the epidemic was not severe 5(3.5) 1(1.9) 4(4.4)
Frequency of monitoring body temperature of child or adolescent during the epidemic <.001¢
Never 120 (7.3) 27 (3.3) 93 (11.1)
<1 time/week 264 (16.0) 106 (13.0) 158 (18.8)
2-3 times/week 319 (19.3) 125 (15.3) 194 (23.1)
4-5 times/week 366 (22.1) 209 (25.6) 157 (18.7)
6-7 times/week 586 (35.4) 349 (42.8) 237(28.3)
Unproven protection behavior
Family members bought or took unproven herbal remediesto prevent 928 (56.1) 451 (55.3) 477 (56.9) 52¢
COVID-19
Family members took unproven garlic remedy to prevent COVID-19 501 (30.3) 252 (30.9) 249 (29.7) 59°

Vaccination behavior

Delayed the scheduled vaccinations for child or adolescent during the 468 (74.8) 239 (78.6) 229 (71.1) 03¢
epidemic (n=626)°

How long child or adolescent vaccination was delayed during the epidemic (n=468)b 03¢
<2 weeks 140 (30.0) 68 (28.5) 72 (31.4)
2 weeksto 1 month 143 (30.6) 86 (36.0) 57 (24.9)
>1 month 185 (39.5) 85 (35.6) 100 (43.7)
Parent was worried about the delay of child or adolescent vaccination 260 (55.6) 140 (58.6) 120 (52.4) 18°
(n=468)°
Parent was informed of alternative vaccination arrangementsduring 569 (90.9) 282 (92.8) 287 (89.1) 11¢
the epidemic (n=626)°
Child or adolescent had received influenza vaccination in 2019 flu 905 (54.7) 467 (57.2) 438 (52.2) 04°
season
Planned to vaccinate child or adolescent against influenza after the 1339 (80.9) 655 (80.3) 684 (81.5) 52¢
epidemic

3P value was calculated from a Fisher exact test.
P These guestions were only asked based on the response to a prior question, and the total number of respondents was marked separately.
P value was calculated from a chi-square test.
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Factors Associated With Prevention and Vaccination
Behaviors Among Children and Adolescents During
the Epidemic

Table 3 presents the factors associated with children’s
prevention and vaccination behaviors during the epidemic using
multivariate logistic regressions. This analysis showed that
during the epidemic, children or adolescents in Shanghai,
compared to Wuhan, were more likely to go outside (OR 1.56,
95% Cl 1.26-1.92), less likely to monitor body temperature
more than 3 times per week (OR 0.42, 95% CI 0.34-0.52), and
less likely to delay scheduled vaccinations (OR 0.60, 95% Cl
0.40-0.88). The education level of parents was significantly
associated with prevention, unproven protection, and vaccination
behaviors, with negative associations with the prevalence of
going outside and taking unproven remedies and positive
associations with other behaviors. Specifically, children and
adolescents whose parents had lower education levels were
more likely to go outside and take unproven remedies, and they
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were less likely to wear masks, wash hands, and monitor body
temperature during the epidemic. Their parents were also less
likely to delay scheduled vaccinations during the epidemic and
had lower intentions of having their children receive the
influenza vaccination after the epidemic, compared to children
and adolescents whose parents had higher levels of education.
During the epidemic, children and adolescents from larger
families were more likely to go outside and take unproven
remediesaswell, whilethey werelesslikely to wash their hands
for 40 seconds or more or take their body temperature more
than 3 times per week. Girlswerelesslikely to wear masks (OR
0.61, 95% CI 0.41-0.91) or wash their hands (OR 0.64, 95% ClI
0.45-0.90) than boys during the epidemic. Children's and
adolescents' ages were significantly and negatively associated
with the taking of unproven remedies and intentions to receive
the influenzavaccination after the epidemic. Having afather or
mother as their caregiver and COVID-19 prevalence in their
neighborhood also influenced some preventive behaviors of
children and adol escents.
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Table 3. Factors associated with prevention, unproven protection, and vaccination behaviors among respondents in Wuhan and Shanghai during the

COVID-19 epidemic by multivariate logistic regression, March 2020.

Characteristic Public health prevention behavior, OR? (95% CI) Unprovenpro- Vaccination behavior, OR
tection behav- (95% ClI)
ior, OR (95%
cl)
Alwayswear Always Wash hands Monitor body  Gooutside Take un- Delay sched- Plan influenza
amask washhands =40 seconds temperature>3 (N=1655) provenreme- uledvaccina vaccination af-
(n=776) (n=774) (N=1655) times/week dies(N=1655) tion (n=626) ter epidemic
(N=1655) (N=1655)
Shanghai (ref® Wuhan) 0-69 1.09 0.84 0.42+* 1.56** 116 0.60** 122
(0.46-1.04)  (0.77-1.55) (0.68-1.04)  (0.34-0.52) (1.26-1.92) (0.94-143)  (0.40-0.88)  (0.93-1.59)
Education of parent (ref: bachelor’s degree or above)
Some college 0.42** 0.37+* 0.75* 0.55** 146+ 1.30* 0.75 0.51**
(0.27-0.64)  (0.26-0.55) (0.58-0.98)  (0.42-0.71) (1.13-1.88) (1.01-1.69)  (0.46-1.21)  (0.37-0.69)
High school or be-  0.30%* 0.19** 0.93 0.47+* 1.66* 112 0.30* 0.63
low (0.17-055)  (0.11-0.33) (0.60-1.42)  (0.30-0.71) (1.08-253) (0.73-1.70)  (0.15-0.59)  (0.38-1.05)
Household size 0.96 1.01 0.89* 0.83+* 1.27% 119+ 1.10 1.02
(0.87-1.06) (0.91-1.11) (0.80-0.99) (0.75-0.93) (1.13-143) (1.06-1.34)  (0.96-1.26)  (0.92-1.13)
Femalechild or adoles- 0.61* 0.64* 1.23 122 1.01 0.96 1.10 0.79
cent (ref: male) (0.41-091) (0.45-0.90) (0.99-151) (0.99-1.51) (0.82-124) (0.78-1.18)  (0.75-1.63)  (0.61-1.04)
Age of child or adolescent (years) (ref: 3-5 years)
6-9 1.02 161 0.56** 0.89 112 0.71* 1.90** 0.87
(0.60-1.74)  (0.98-2.67) (0.41-0.76) (0.65-1.21) (0.83-1.51) (0.52-0.97)  (1.19-3.05) (0.55-1.37)
10-14 121 1.37 1.00 0.72* 0.81 0.63** 1.92* 0.56*
(0.65-2.24)  (0.79-2.37) (0.74-1.37)  (0.52-0.99) (0.59-1.12) (0.46-0.87)  (1.04-355) (0.36-0.87)
15-17 1.65 1.15 1.10 1.03 1.28 0.49** 1.32 0.33**
(0.96-2.82) (0.72-1.82) (0.83-1.46) (0.77-1.38) (0.96-1.70) (0.37-0.66)  (0.80-2.19)  (0.22-0.50)
Father respondent (ref: 0.92 0.78 1.40** 0.75* 1.92** 1.19 1.15 0.56**
mother) (0.61-1.37)  (055-1.12) (1.12-1.74)  (0.60-0.94) (1.55-2.39) (0.96-1.48)  (0.76-1.75)  (0.43-0.73)
COVID-19 casesin 127 2.16** 1.22 1.19 1.09 1.46** 0.74 1.31
neighborhood (0.77-210)  (1.35-3.44) (0.95-157) (0.92-1.55) (0.84-1.40) (1.13-1.89)  (0.48-1.15)  (0.94-1.83)
Receivedinfluenza  pyAC N/A N/A N/A N/A N/A N/A 2.05%*
vaccination in 2019 (1.57-2.67)
Season
80R: odds ratio.

bref: reference.

°N/A: not applicable; this item was only applicable to the vaccination behavior plan influenza vaccination after epidemic.

*P<.05.
**P<.01.

Discussion

Principal Findings

This study provides evidence regarding the change of public
health prevention behaviors, unproven protection behaviors,
and vaccination behaviors among children and adolescentsamid
the COVID-19 epidemic in China. Inthisonline survey of 1655
parentswith children aged 3to 17 yearsin Wuhan and Shanghai,
there was an increase in the frequency of prevention behaviors
and unproven protection behaviors, as compared with the
pre-epidemic time. We documented the parent-reported delay
of scheduled vaccinations and their intention to receive the
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influenza vaccination after the epidemic. This study also
observed disparitiesin prevention behaviors, unproven remedies
taken, and vaccination behaviors by child gender, parental
education attainment, and family size.

This study found prevention behavior changes among children
and adolescents (ie, increasing frequencies of mask-wearing
and self-monitoring of COVID-19 symptoms, an increasing
frequency and duration of handwashing, and a decrease in the
frequency of going outside during the COVID-19 epidemic).
The increasing frequency of washing hands and mask use was
consistent with previous studies in Europe and North America
[17,39]. On the other hand, few previous studies compared the
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prevalence of mask use, symptom self-monitoring, and going
outside during and before the epidemic. The mask-wearing
mandate has been proven to be associated with mitigating the
spread of COVID-19 [10,11]. Previous studies aso provided
evidence that the shutdown policy was associated with delaying
the COVID-19 epidemic in other cities and with reductionsin
total incidence [34,40]. Thus, it is of great importance to
maintain the recommendation of prevention behaviors, which
will warrant maintenance of the existing strategies to protect
children and adolescents from the transmission of COVID-19.
It is worth noting that this study was conducted in mid-March
2020, when China was going through a period of critical
shortages of personal protective equipment; thus, the observed
insufficient protection for children and adolescents may be
closely related to the limited supply of personal protective
equipment. Additionally, for theimplementation of the mandate,
we need to be aware that children’s adherenceis usually lower
than that of adults, and their willingness should be taken into
consideration, specificaly [15]. As reported in this study,
besidesthe primary reason of lack of accessto masks, the other
reason for children and adolescents’ lack of compliance with
the mask mandate could betheir reluctance. Thus, it is necessary
to abtain children’s cooperation with the help of their parents
and to adopt other measures simultaneoudly, such as staying at
home and keeping social distance, if children’scompliancewith
the mask mandate is too difficult to achieve [15].

Our findings about unproven protection behaviors showed that
over half of the families bought or took unproven herbal
remedies. Since disease incidence and mortality are increasing
globally during the COVID-19 epidemic, using unproven
remedies is an understandable temptation [41]. VYet,
misinformation related to these therapies has spread online at
a surprising rate during the epidemic, which has a negative
impact on controlling the transmission of COVID-19 [20] and
could ultimately result in poor health outcomes among
individuals[42]. Thus, to detect and debunk misinformation or
anecdotal information, multisectoral efforts are needed from
public health stakeholders, such as social media, health care
professionals, or experts. Decision makers should also help
regulate relevant law enforcement to ensure that accurate
information on COVID-19 is provided.

This study also found a delay in the use of vaccines during the
epidemic but an increase in the demand for influenza
vaccination, which might be an indirect consequence of the
shutdown policy. All vaccinations were expected to be delayed
due to the closure of vaccination clinics and risk of COVID-19
infection, regardless of whether they were covered by the
National Immunization Program in China, aprogram that aims
to provide free immunization services for Chinese children. A
notable decline in childhood vaccination was also observed in
the United Kingdom, Ireland, the United States, and globally
[43-45]. Delaying vaccination appears to signal that there may
be a spike in demand for vaccines immediately after the
COVID-19 epidemic [12]. Parents may still worry about the
risk of getting COVID-19 when going out or in a crowded
vaccination clinic, and are hesitant to get their children
vaccinated. In addition, COVID-19 aso increased people’s
attention toward influenza vaccination, and, as reported in the
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Results section, 80.9% of parents planned to have their child
receive the influenza vaccination after the epidemic. In China,
wheretheinfluenzavaccination rate has been |ow—29.4% among
the general population—compared with other countries [46],
thisincreasein demand for influenza vaccinations could be one
of the unexpected beneficial consequences of the COVID-19
epidemic. This means that, at least in Shanghai and Wuhan,
there will be a dramatic increase in the utilization of influenza
vaccination, which reminds the vaccination providersto prepare
for and store more vaccine doses. Since September 2020, China
has seen a great demand for, and a shortage of, influenza
vaccination. In the long run, since the increase in demand for
vaccinations may be sustained beyond the COV ID-19 epidemic,
the government should devel op a sustainable and effective plan
for pediatric vaccine schedules.

The disparitiesin prevention and vaccination behaviors existed
among children and adolescents by child gender, parental
education attainment, and family size. Girls wore masks and
washed hands at significantly lower frequencies than boys
during the epidemic, but no significant differences by gender
were found for other prevention behaviors. The children and
adolescents who had parents with lower education levels and
who came from larger families were more likely to have used
unproven remedies and less likely to have exhibited the
recommended prevention behaviors. First, it is worth noting
that the findings of lessfrequent mask-wearing and handwashing
among girlswere oppositeto the findings among adults, wherein
female adults wore masks and washed hands at higher
frequencies[16,18,19]. Girlsat those ages might have concerns
about how they are looked at by others and their body size,
shape, or weight [47,48]. Hence, the low frequency of
mask-wearing among girls may be due to their concerns about
appearance. Second, the findings regarding behavior disparities
as afunction of parental education attainment were consistent
with previous studies, which explained thisresult as an increased
awareness of perceived susceptibility and severity of disease
[33]. Parents with higher educational attainment may have a
better understanding of the effectiveness, perception, and
guidance of public health prevention behaviors[49]. Third, the
behavior disparity regarding unproven remedy use asafunction
of household size may have resulted from a higher risk of
exposure to misinformation, as people living in larger
households could experience a higher probability of exposure
to misinformation and spread it to other family members. In
addition, given that the average number of family membersin
the recruited families in this study was 3.5, our study sample
may include children who live with grandparents. Since the
elderly have been more inclined to share misinformation
compared to younger adults [50], larger families with
grandparents have been more likely to take unproven remedies.
Thus, more attention is needed regarding health education for
girls under the context of an epidemic, and public health
stakeholders should tailor expanded multisectoral efforts to
children and adolescentsliving in larger familieswhose parents
have lower educational levels.

Limitations
Thisstudy is subject to several limitations. First, the results may
be affected by selection bias from an online survey. While
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almost all families have accessto the internet or atelephonein
Wuhan and Shanghai [51], and quota sampling enhanced the
representativeness of our sampleto minimize selection bias, we
are aware that our sampleis not a probabilistic random sample
of residents from the two cities. Similar to other online surveys
[52], the response rate was below 10% in our study. Second,
there may be recall bias due to the self-reported data. Since we
conducted the survey while most children and adolescentswere
still staying at home with their parents, recall bias might be
limited as we were measuring ongoing behavioral patterns.
Meanwhile, while the anonymous survey addressed the concern
of reporting bias regarding sensitive information, social
desirability bias could dtill exist to affect the reporting of
behaviorsthat have been mandated by the government. Finally,
since our survey took place in mid-March 2020, the results of
thisstudy may be applicableto the early phase of the COVID-19
outbreak. As the COVID-19 pandemic was initialy under
control in China at that time, this study may have limited
significance for current prevention. In addition, the behaviors
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performed and measures taken by parents were not reflected in
this paper. As the epidemic evolves, we plan to conduct
follow-up surveys to study the long-term behavioral changes
among children and their parents. A better understanding of
how the epidemic affects the behaviors of children and their
parents can help guide future prevention strategies.

Conclusions

During the COVID-19 epidemic, children and adolescents
improved in their prevention behaviors and attitudes toward
influenza vaccination. Public health prevention measures should
be continuously promoted, particularly among girls, parents
with lower educational attainment, and larger families.
Misinformation about COVID-19 remains a serious challenge
and needs to be addressed by public health stakeholders. In
addition, the epidemic led to a serious delay of regular
vaccination services yet increased the willingness to get the
influenza vaccination; thus, it is vital to ensure a sufficient
supply of different kinds of vaccines to meet the surging
vaccination need after the pandemic [53].

This study was supported by the National Natural Science Foundation of China (grant 71874034), the National Science Fund for
Distinguished Young Scholars (grant 81525023), and the National Science and Technology Major Project of China (grants
2017ZX10103009-005, 20182X10713001-007, and 2018ZX 10201001-010). The funders had no role in the design and conduct
of the study. We are thankful to Qian Lv, Qian Wang, and Hao Jiang from the School of Public Health, Fudan University, for
helping with data collection. We thank the families and the children that participated in this study.

Authors Contributions

ZH conceptualized and designed the study, drafted the initial manuscript, and revised the manuscript. SS codrafted the initial
manuscript. FD carried out the dataanalysis. LS, DZ, and LL critically revised the manuscript for important intellectual content.
HY conceptualized and designed the study. All authors approved the final manuscript as submitted and agree to be accountable
for all aspects of the work.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Study questionnaire.
[DOCX File, 21 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Flowchart of participant recruitment.
[PNG File, 37 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Prevention and vaccination behaviors among children and adolescents by respondents’ characteristics during the COVID-19
epidemic, March 2020.
[DOCX File, 27 KB-Multimedia Appendix 3]

References

1. HouZ,DuF Zhou X, Jiang H, Martin S, Larson H, et a. Cross-country comparison of public awvareness, rumors, and
behavioral responses to the COVID-19 epidemic: Infodemiology study. JMed Internet Res 2020 Aug 03;22(8):€21143
[FREE Full text] [doi: 10.2196/21143] [Medline: 32701460]

2. Announcement of Wuhan COVID-19 epidemic prevention and control headquarters. The State Council of the People's
Republic of China. URL: http://www.gov.cn/xinwen/2020-01/23/content_5471751.htm [accessed 2020-01-23]

https://publichealth.jmir.org/2021/5/e26372 JMIR Public Health Surveill 2021 | vol. 7 |iss. 5| €26372 | p. 10

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=publichealth_v7i5e26372_app1.docx&filename=b2c71f0c37b01e9264267c2d80f25a71.docx
https://jmir.org/api/download?alt_name=publichealth_v7i5e26372_app1.docx&filename=b2c71f0c37b01e9264267c2d80f25a71.docx
https://jmir.org/api/download?alt_name=publichealth_v7i5e26372_app2.png&filename=917f6f92aa79ea796b008b78c24dd3c0.png
https://jmir.org/api/download?alt_name=publichealth_v7i5e26372_app2.png&filename=917f6f92aa79ea796b008b78c24dd3c0.png
https://jmir.org/api/download?alt_name=publichealth_v7i5e26372_app3.docx&filename=d045aa69bf5b92a170b4cd47f56e762f.docx
https://jmir.org/api/download?alt_name=publichealth_v7i5e26372_app3.docx&filename=d045aa69bf5b92a170b4cd47f56e762f.docx
https://www.jmir.org/2020/8/e21143/
http://dx.doi.org/10.2196/21143
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32701460&dopt=Abstract
http://www.gov.cn/xinwen/2020-01/23/content_5471751.htm
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Hou et a

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Wuhan, Restart!. The State Council of the People's Republic of China. URL: http://www.gov.cn/xinwen/2020-04/08/
content 5500277.htm#1 [accessed 2020-04-08]

Shanghai, Tianjin, Chongqing, and Anhui launch a primary response mechanism for major public health emergencies. The
State Council of the People's Republic of China. URL : http://www.gov.cn/xinwen/2020-01/24/content_5472050.htm
[accessed 2020-01-24]

Shanghai decided to adjust the primary response of major public health emergencies to the secondary response. Shanghai
Municipal Government. URL: http://www.shanghai.gov.cn/nw48635/20200826/0001-48635 64496.html [accessed
2020-03-24]

Wuhan resumes vaccination clinics from today. Wuhan Municipal Health Commission. URL : http://wjw.wuhan.gov.cn/
ztzl_28/fk/tzgg/202004/t20200430_1196743.shtml [accessed 2020-03-14]

Some vaccination clinicsin Shanghai adjusted their working hours and the community adopts appointment for vaccination.
The Paper News. URL : https.//www.thepaper.cn/newsDetail_forward 5732405 [accessed 2020-01-31]

What to do for the public to prevent COVID-19? Chinese Center for Disease Control and Prevention. URL: http://www.
chinacdc.cn/jkzt/crb/zl/szkb_11803/jszl_2275/202001/t20200125 211447.html [accessed 2020-01-25]

Van Bavel JJ, Baicker K, Boggio PS, Capraro V, Cichocka A, CikaraM, et al. Using socia and behavioural scienceto
support COVID-19 pandemic response. Nat Hum Behav 2020 May;4(5):460-471. [doi: 10.1038/s41562-020-0884-7]
[Medline: 32355299]

Lyu W, Wehby GL. Community use of face masks and COVID-19: Evidence from a natural experiment of state mandates
in the US. Health Aff (Millwood) 2020 Aug;39(8):1419-1425. [doi: 10.1377/hlthaff.2020.00818] [Medline: 32543923]
Chu DK, Akl EA, Duda S, Solo K, Yaacoub S, Schiinemann HJ, COVID-19 Systematic Urgent Review Group Effort
(SURGE) study authors. Physical distancing, face masks, and eye protection to prevent person-to-person transmission of
SARS-CoV-2 and COVID-19: A systematic review and meta-analysis. Lancet 2020 Jun 27;395(10242):1973-1987 [FREE
Full text] [doi: 10.1016/S0140-6736(20)31142-9] [Medline: 32497510]

Jaklevic MC. Flu vaccination urged during COVID-19 pandemic. JAMA 2020 Sep 08;324(10):926-927. [doi:
10.100V/jama.2020.15444] [Medline: 32818238]

Djulbegovic B, Weiss DJ, Hozo |. Evaluation of the US governors' decision when to issue stay-at-home orders. JEval Clin
Pract 2020 Oct;26(5):1347-1351 [FREE Full text] [doi: 10.1111/jep.13458] [Medline: 32794332]

Tull MT, Edmonds KA, Scamaldo KM, Richmond JR, Rose JP, Gratz KL. Psychological outcomes associated with
stay-at-home orders and the perceived impact of COVID-19 on daily life. Psychiatry Res 2020 Jul;289:113098 [ FREE Fulll
text] [doi: 10.1016/j.psychres.2020.113098] [Medline: 32434092]

Esposito S, Principi N. To mask or not to mask children to overcome COV1D-19. Eur JPediatr 2020 Aug;179(8):1267-1270
[FREE Full text] [doi: 10.1007/s00431-020-03674-9] [Medline: 32388722]

Guzek D, Skolmowska D, Gtabska D. Analysis of gender-dependent personal protective behaviors in a national sample:
Polish Adolescents COVID-19 Experience (PLACE-19) Study. Int J Environ Res Public Health 2020 Aug 10;17(16):5770
[EREE Full text] [doi: 10.3390/ijerph17165770] [Medline: 32785004]

Haischer MH, Beilfuss R, Hart MR, Opielinski L, Wrucke D, Zirgaitis G, et a. Who is wearing a mask? Gender-, age-,
and location-related differences during the COV1D-19 pandemic. PLoS One 2020;15(10):e0240785 [FREE Full text] [doi:
10.1371/journal .pone.0240785] [Medline: 33057375]

Zhong B, LuoW, Li H, Zhang Q, Liu X, Li W, et al. Knowledge, attitudes, and practicestowards COV1D-19 among Chinese
residents during the rapid rise period of the COVID-19 outbreak: A quick online cross-sectional survey. Int JBiol Sci
2020;16(10):1745-1752 [FREE Full text] [doi: 10.7150/ijbs.45221] [Medline: 32226294]

Sadig A, Saleem SM, Malik M, Malik MI, Akhtar FK, Waheed K. How COVID-19 is changing behaviors of population:
A study from Punjab? Biomedica 2020;36(3 (COVID19-S2)):253-259 [FREE Full text]

XuX, Chew KA, Xu X, Wu Z, Xiao X, Yang Q. Demographic and social correlatesand indicatorsfor behavioural compliance
with personal protection among Chinese community-dwellers during COVID-19: A cross-sectional study. BMJ Open 2021
Jan 06;11(1):e041453 [FREE Full text] [doi: 10.1136/bmjopen-2020-041453] [Medline: 33408203]

PanY, Fang Y, Xin M, Dong W, Zhou L, Hou Q, et al. Self-reported compliance with personal preventive measures among
Chinese factory workers at the beginning of work resumption following the COVID-19 outbreak: Cross-sectional survey
study. JMed Internet Res 2020 Sep 29;22(9):e22457 [FREE Full text] [doi: 10.2196/22457] [Medline: 32924947)

Pan Y, Xin M, Zhang C, Dong W, Fang Y, Wu W, et a. Associations of mental health and personal preventive measure
compliance with exposure to COVID-19 information during work resumption following the COVI1D-19 outbreak in China:
Cross-sectional survey study. J Med Internet Res 2020 Oct 08;22(10):€22596 [FREE Full text] [doi: 10.2196/22596]
[Medline: 32936776]

Leng, Zhai Y, Sun S, Wu Y, Selzer J, Strover S, et al. Misinformation during the COVI1D-19 outbreak in China: Cultural,
socia and political entanglements. |EEE Trans Big Data 2021 Mar 1;7(1):69-80. [doi: 10.1109/tbdata.2021.3055758]
Marmot M. The health gap: The challenge of an unequal world. Lancet 2015 Dec 12;386(10011):2442-2444. [doi:
10.1016/S0140-6736(15)00150-6] [Medline: 26364261]

Wang T, Zeng R. Addressing inequalities in China's health service. Lancet 2015 Oct 10;386(10002):1441. [doi:
10.1016/S0140-6736(15)00402-X] [Medline: 26466037]

https://publichealth.jmir.org/2021/5/e26372 JMIR Public Health Surveill 2021 | vol. 7 | iss. 5] 26372 | p. 11

(page number not for citation purposes)


http://www.gov.cn/xinwen/2020-04/08/content_5500277.htm#1
http://www.gov.cn/xinwen/2020-04/08/content_5500277.htm#1
http://www.gov.cn/xinwen/2020-01/24/content_5472050.htm
http://www.shanghai.gov.cn/nw48635/20200826/0001-48635_64496.html
http://wjw.wuhan.gov.cn/ztzl_28/fk/tzgg/202004/t20200430_1196743.shtml
http://wjw.wuhan.gov.cn/ztzl_28/fk/tzgg/202004/t20200430_1196743.shtml
https://www.thepaper.cn/newsDetail_forward_5732405
http://www.chinacdc.cn/jkzt/crb/zl/szkb_11803/jszl_2275/202001/t20200125_211447.html
http://www.chinacdc.cn/jkzt/crb/zl/szkb_11803/jszl_2275/202001/t20200125_211447.html
http://dx.doi.org/10.1038/s41562-020-0884-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32355299&dopt=Abstract
http://dx.doi.org/10.1377/hlthaff.2020.00818
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32543923&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(20)31142-9
https://linkinghub.elsevier.com/retrieve/pii/S0140-6736(20)31142-9
http://dx.doi.org/10.1016/S0140-6736(20)31142-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32497510&dopt=Abstract
http://dx.doi.org/10.1001/jama.2020.15444
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32818238&dopt=Abstract
http://europepmc.org/abstract/MED/32794332
http://dx.doi.org/10.1111/jep.13458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32794332&dopt=Abstract
http://europepmc.org/abstract/MED/32434092
http://europepmc.org/abstract/MED/32434092
http://dx.doi.org/10.1016/j.psychres.2020.113098
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32434092&dopt=Abstract
http://europepmc.org/abstract/MED/32388722
http://dx.doi.org/10.1007/s00431-020-03674-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32388722&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17165770
http://dx.doi.org/10.3390/ijerph17165770
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32785004&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0240785
http://dx.doi.org/10.1371/journal.pone.0240785
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33057375&dopt=Abstract
https://www.ijbs.com/v16p1745.htm
http://dx.doi.org/10.7150/ijbs.45221
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32226294&dopt=Abstract
http://www.thebiomedicapk.com/articles/758.pdf
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=33408203
http://dx.doi.org/10.1136/bmjopen-2020-041453
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33408203&dopt=Abstract
https://www.jmir.org/2020/9/e22457/
http://dx.doi.org/10.2196/22457
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32924947&dopt=Abstract
https://www.jmir.org/2020/10/e22596/
http://dx.doi.org/10.2196/22596
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32936776&dopt=Abstract
http://dx.doi.org/10.1109/tbdata.2021.3055758
http://dx.doi.org/10.1016/S0140-6736(15)00150-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26364261&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(15)00402-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26466037&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Hou et a

26.

27.

28.

29.

30.

31.

32.

33.

35.
36.
37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

Song S, Yuan B, Zhang L, Cheng G, Zhu W, Hou Z, et al. Increased inequalities in health resource and access to health
careinrural China. Int JEnviron Res Public Health 2018 Dec 25;16(1):49 [FREE Full text] [doi: 10.3390/ijerph16010049]
[Medline: 30585243]

Wang S, Xu J, Jiang X, Li C, Li H, Song S, et a. Trends in health resource disparities in primary health care institutions
in Liaoning Province in Northeast China. Int J Equity Health 2018 Dec 04;17(1):178 [FREE Full text] [doi:
10.1186/s12939-018-0896-8] [Medline: 30514300]

Song S, Ma X, Zhang L, Yuan B, Meng Q. Precision targeting for more equitable distribution of health professionalsin
rural China. Health Policy Plan 2018 Sep 01;33(7):821-827. [doi: 10.1093/heapol/czy061] [Medline: 29992255]

Wang Z, Tang K. Combating COVID-19: Health equity matters. Nat Med 2020 Apr;26(4):458. [doi:
10.1038/s41591-020-0823-6] [Medline: 32284617]

Yao H, Chen J, Xu Y. Patientswith mental health disordersin the COVID-19 epidemic. Lancet Psychiatry 2020 Apr;7(4):e21
[FREE Full text] [doi: 10.1016/S2215-0366(20)30090-0] [Medline: 32199510Q]

Abedi V, Olulana O, AvulaV, Chaudhary D, Khan A, Shahjouei S, et al. Racial, economic, and health inequality and
COVID-19 infection in the United States. J Racial Ethn Health Disparities 2021 Jun;8(3):732-742 [EREE Full text] [doi:
10.1007/s40615-020-00833-4] [Medline: 32875535]

Chung RY, Dong D, Li MM. Socioeconomic gradient in health and the COVID-19 outbreak. BM J 2020 Apr 01;369:m1329.
[doi: 10.1136/bmj.m1329] [Medline: 32238351]

Chen X, Ran L, Liu Q, Hu Q, Du X, Tan X. Hand hygiene, mask-wearing behaviors and its associated factors during the
COVID-19 epidemic: A cross-sectional study among primary school studentsin Wuhan, China. Int JEnviron Res Public
Health 2020 Apr 22;17(8):2893 [FREE Full text] [doi: 10.3390/ijerph17082893] [Medline: 32331344]

Pan A, LiuL, Wang C, Guo H, Hao X, Wang Q, et al. Association of public health interventions with the epidemiology of
the COVID-19 outbreak in Wuhan, China. JAMA 2020 May 19;323(19):1915-1923 [EREE Full text] [doi:
10.1001/jama.2020.6130] [Medline: 32275295]

ePanel. URL: https://www.epanel.cn/ [accessed 2021-05-04]

Sedgwick P. Proportional quota sampling. BMJ 2012 Sep 26;345(sep26 3):66336-e6336. [doi: 10.1136/bmj.e6336]
Rubin GJ, Aml6t R, Page L, Wessely S. Public perceptions, anxiety, and behaviour change in relation to the swine flu
outbreak: Cross sectional telephone survey. BMJ 2009 Jul 02;339:b2651 [FREE Full text] [doi: 10.1136/bmj.b2651]
[Medline: 19574308]

Sixth Census of China. National Bureau of Statistics of the People's Republic of China. URL: http://www.stats.gov.cn/ztjc/
zdtjgz/zgrkpc/di crkpe/derkpeyw/201104/t20110428 69407.htm [accessed 2011-04-28]

GtabskaD, SkolmowskaD, Guzek D. Popul ation-based study of the influence of the COVID-19 pandemic on hand hygiene
behaviors—Polish Adolescents’ COVID-19 Experience (PLACE-19) Study. Sustainability 2020 Jun 17;12(12):4930. [doi:
10.3390/su12124930]

Tian H, LiuY, Li Y, Wu C, Chen B, Kraemer MUG, et a. An investigation of transmission control measures during the
first 50 days of the COVID-19 epidemic in China. Science 2020 May 08;368(6491):638-642 [FREE Full text] [doi:
10.1126/science.abb6105] [Medline: 32234804]

Rome BN, Avorn J. Drug evaluation during the Covid-19 pandemic. N Engl JMed 2020 Jun 11;382(24):2282-2284. [doi:
10.1056/NEJM p2009457] [Medline: 32289216]

Tasnim S, Hossain MM, Mazumder H. Impact of rumors and misinformation on COVID-19 in social media. J Prev Med
Public Health 2020 May;53(3):171-174 [FREE Full text] [doi: 10.3961/jpmph.20.094] [Medline: 32498140]

Santoli JM, Lindley MC, DeSilvaMB, Kharbanda EO, Daley MF, Galloway L, et a. Effects of the COVID-19 pandemic
on routine pediatric vaccine ordering and administration - United States, 2020. MMWR Morb Mortal Wkly Rep 2020 May
15;69(19):591-593 [FREE Full text] [doi: 10.15585/mmwr.mm6919e2] [Medline: 32407298]

Olsen SJ, Azziz-Baumgartner E, Budd AP, Brammer L, Sullivan S, Pineda RF, et a. Decreased influenza activity during
the COVID-19 pandemic - United States, Australia, Chile, and South Africa, 2020. MMWR Morb Mortal Wkly Rep 2020
Sep 18;69(37):1305-1309 [ FREE Full text] [doi: 10.15585/mmwr.mm6937a6] [Medline: 32941415]

Lynn RM, AvisJL, Lenton S, Amin-Chowdhury Z, Ladhani SN. Delayed access to care and late presentationsin children
during the COVID-19 pandemic: A snapshot survey of 4075 paediatriciansin the UK and Ireland. Arch Dis Child 2021
Feb;106(2):e8 [FREE Full text] [doi: 10.1136/archdischild-2020-319848] [Medline: 32586927]

Wang Q, Yue N, Zheng M, Wang D, Duan C, Yu X, et a. Influenza vaccination coverage of population and the factors
influencing influenza vaccination in mainland China: A meta-analysis. Vaccine 2018 Nov 19;36(48):7262-7269. [doi:
10.1016/j.vaccine.2018.10.045] [Medline: 30340886]

Positive parenting tipsfor young teens (12-14 years of age). Centersfor Disease Control and Prevention. URL: https://www.
cdc.gov/ncbddd/childdevel opment/positiveparenting/adol escence.html [accessed 2021-02-22]

Positive parenting tips for teenagers (15-17 years of age). Centers for Disease Control and Prevention. URL: https:.//www.
cdc.gov/nchddd/childdevel opment/positiveparenting/adol escence?.html [accessed 2021-02-22]

Sim S, Moey K, Tan N. The use of facemasks to prevent respiratory infection: A literature review in the context of the
Health Belief Model. Singapore Med J 2014 Mar;55(3):160-167 [FREE Full text] [doi: 10.11622/smed].2014037] [Medline:
24664384]

https://publichealth.jmir.org/2021/5/e26372 JMIR Public Health Surveill 2021 | vol. 7 | iss. 5| 26372 | p. 12

(page number not for citation purposes)


https://www.mdpi.com/resolver?pii=ijerph16010049
http://dx.doi.org/10.3390/ijerph16010049
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30585243&dopt=Abstract
https://equityhealthj.biomedcentral.com/articles/10.1186/s12939-018-0896-8
http://dx.doi.org/10.1186/s12939-018-0896-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30514300&dopt=Abstract
http://dx.doi.org/10.1093/heapol/czy061
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29992255&dopt=Abstract
http://dx.doi.org/10.1038/s41591-020-0823-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32284617&dopt=Abstract
http://europepmc.org/abstract/MED/32199510
http://dx.doi.org/10.1016/S2215-0366(20)30090-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32199510&dopt=Abstract
http://europepmc.org/abstract/MED/32875535
http://dx.doi.org/10.1007/s40615-020-00833-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32875535&dopt=Abstract
http://dx.doi.org/10.1136/bmj.m1329
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32238351&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph17082893
http://dx.doi.org/10.3390/ijerph17082893
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32331344&dopt=Abstract
http://europepmc.org/abstract/MED/32275295
http://dx.doi.org/10.1001/jama.2020.6130
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32275295&dopt=Abstract
https://www.epanel.cn/
http://dx.doi.org/10.1136/bmj.e6336
http://europepmc.org/abstract/MED/19574308
http://dx.doi.org/10.1136/bmj.b2651
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19574308&dopt=Abstract
http://www.stats.gov.cn/ztjc/zdtjgz/zgrkpc/dlcrkpc/dcrkpcyw/201104/t20110428_69407.htm
http://www.stats.gov.cn/ztjc/zdtjgz/zgrkpc/dlcrkpc/dcrkpcyw/201104/t20110428_69407.htm
http://dx.doi.org/10.3390/su12124930
http://europepmc.org/abstract/MED/32234804
http://dx.doi.org/10.1126/science.abb6105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32234804&dopt=Abstract
http://dx.doi.org/10.1056/NEJMp2009457
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32289216&dopt=Abstract
https://dx.doi.org/10.3961/jpmph.20.094
http://dx.doi.org/10.3961/jpmph.20.094
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32498140&dopt=Abstract
https://doi.org/10.15585/mmwr.mm6919e2
http://dx.doi.org/10.15585/mmwr.mm6919e2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32407298&dopt=Abstract
https://doi.org/10.15585/mmwr.mm6937a6
http://dx.doi.org/10.15585/mmwr.mm6937a6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32941415&dopt=Abstract
http://europepmc.org/abstract/MED/32586927
http://dx.doi.org/10.1136/archdischild-2020-319848
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32586927&dopt=Abstract
http://dx.doi.org/10.1016/j.vaccine.2018.10.045
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30340886&dopt=Abstract
https://www.cdc.gov/ncbddd/childdevelopment/positiveparenting/adolescence.html
https://www.cdc.gov/ncbddd/childdevelopment/positiveparenting/adolescence.html
https://www.cdc.gov/ncbddd/childdevelopment/positiveparenting/adolescence2.html
https://www.cdc.gov/ncbddd/childdevelopment/positiveparenting/adolescence2.html
http://europepmc.org/abstract/MED/24664384
http://dx.doi.org/10.11622/smedj.2014037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24664384&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Hou et a

50. Swire-Thompson B, Lazer D. Public health and online misinformation: Challenges and recommendations. Annu Rev Public
Hesalth 2020 Apr 02;41:433-451. [doi: 10.1146/annurev-publhealth-040119-094127] [Medline: 31874069]

51. Annua Report of China Radio Management 2018. State Radio Regulation of China. URL: http://www.srrc.org.cn/
article22917.aspx [accessed 2019-03-25]

52. Horrell LN, Hayes S, Herbert LB, MacTurk K, Lawhon L, Valle CG, et a. Telemedicine use and health-related concerns
of patients with chronic conditions during COVID-19: Survey of members of online health communities. JMed Internet
Res 2021 Feb 18;23(2):€23795 [FREE Full text] [doi: 10.2196/23795] [Medline: 33539307]

53. Lazzerini M, Barbi E, ApicellaA, Marchetti F, Cardinale F, TrobiaG. Delayed access or provision of carein Italy resulting
from fear of COVID-19. Lancet Child Adolesc Health 2020 May;4(5):€10-e11 [FREE Full text] [doi:
10.1016/S2352-4642(20)30108-5] [Medline: 32278365]

Abbreviations

IRB: Institutional Review Board
OR: oddsratio

Edited by T Sanchez, submitted 09.12.20; peer-reviewed by Z Wang, Q Guo, R Zeng, D Li; comments to author 29.12.20; revised
version received 08.02.21; accepted 19.04.21; published 26.05.21

Please cite as:

Hou Z, Song S DuF, $hi L, Zhang D, LinL, YuH

The Influence of the COVID-19 Epidemic on Prevention and Vaccination Behaviors Among Chinese Children and Adolescents:
Cross-sectional Online Survey Study

JMIR Public Health Surveill 2021;7(5): 26372

URL: https://publichealth.jmir.org/2021/5/e26372

doi: 10.2196/26372

PMID: 33882450

©Zhiyuan Hou, Suhang Song, Fanxing Du, Lu Shi, Donglan Zhang, LeesaLin, Hongjie Yu. Originally published in IMIR Public
Health and Surveillance (https://publichealth.jmir.org), 26.05.2021. Thisis an open-access article distributed under the terms of
the Creative Commons Attribution License (https.//creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work, first published in IMIR Public Health and Surveillance,
is properly cited. The complete bibliographic information, a link to the original publication on https://publichealth.jmir.org, as
well as this copyright and license information must be included.

https://publichealth.jmir.org/2021/5/e26372 JMIR Public Health Surveill 2021 | vol. 7 |iss. 5] 26372 | p. 13
(page number not for citation purposes)

RenderX


http://dx.doi.org/10.1146/annurev-publhealth-040119-094127
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31874069&dopt=Abstract
http://www.srrc.org.cn/article22917.aspx
http://www.srrc.org.cn/article22917.aspx
https://www.jmir.org/2021/2/e23795/
http://dx.doi.org/10.2196/23795
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33539307&dopt=Abstract
http://europepmc.org/abstract/MED/32278365
http://dx.doi.org/10.1016/S2352-4642(20)30108-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32278365&dopt=Abstract
https://publichealth.jmir.org/2021/5/e26372
http://dx.doi.org/10.2196/26372
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33882450&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

