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Abstract: On December 7, 2022, China's National Health Commission issued the Ten New Covid Rules lifting
the dynamic zero-COVID policy. In the interim, vaccination campaigns continue to be promoted. We assessed the
potential impacts on the status, perceptions, and attitudes toward COVID-19 vaccines via an online self-administered
questionnaire. Among 1,170 participants, 1,142 (97.6%) participants were vaccinated against COVID-19, and
51.8% (591/1,142) have already received the booster. More than half of the participants who were vaccinated were
ages 31 to 50 (51.8%). Participants believed the following strategies could improve the vaccination rate: timely
feedback of the vaccination data (such as safety, efficacy, and other issues of public concern) from authoritative
media (95.6%), increasing the number of vaccination sites and availability of vaccines and using more convenient
methods of making appointment (95.2%), recommendations from friends and relatives (94.8%), and presenting the
qualifications of the staff performing vaccination (89.1%). More measures, including targeted measures for different
age groups and timely feedback on the vaccination data including safety and efficacy from authoritative media, are

likely to help improve vaccination rates.
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Introduction

Since severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) caused an outbreak of COVID-19 in
Wauhan in late 2019, this highly transmissible infection
causing pneumonia has not only posed serious threats
to human health and public safety but also resulted in
a profound decline in social-economic development
in China (/,2). Over the past three years, China had
been implementing a dynamic zero-COVID policy to
block national outbreaks and to keep the mortality rate
low (3). Currently, the Omicron variant has reignited
the pandemic in different countries and regions
with enhanced transmissibility but relatively low
pathogenicity (4). To better balance COVID-19 control
and socioeconomic issues, more countries have gradually
relaxed their policies (5,6).

On December 7, 2022, China lifted its prior severe
control policy (7). Regular testing requirements and
travel restrictions were suspended and people infected
with COVID-19 are allowed to self-quarantine at home
instead of management in centralized isolation (7).
According to the National Health Commission, from

December 8, 2022 to January 12, 2023, a total of 59,938
deaths related to COVID-19 occurred in hospitals,
including 5,503 deaths from COVID-19-related
respiratory failure and 54,435 from underlying diseases
combined with COVID-19 infection (8). The average age
of those who died was 80.3; 90.1% were age 65 or older,
and 56.5% were age 80 or older (8).

The importance of vaccination acceptance

After lifting the zero-COVID policy, some measures such
as wearing masks, washing hands, and being vaccinated
have been still implemented to reduce transmission to
the lowest levels (7). Although protection against the
omicron variant has waned over time, current studies
substantiate the effectiveness and efficacy of a booster
against different COVID-19 variants of concern (9-12).
Studies have also provided evidence that the COVID-19
vaccine has effective protection against SARS-CoV-
2-related diseases and is also effective in preventing
severe cases and death (/2-14). According to the US
Centers for Disease Control and Prevention (CDC),
vaccination is one of the most cost-effective strategies
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to effectively control COVID-19 and stop repeated
outbreaks through mass immunization (/5). As for the
established herd/population immunity theory, vaccination
of the population up to the herd immunity threshold
(HIT) may help control the spread of SARS-Cov-2 and
provide indirect protection to those who are susceptible
and immunocompromised (/6-18). Vaccine coverage
of about 90% is needed to achieve herd immunity, and
vaccine coverage may need to be higher for the omicron
variant (19).

The success of population-level vaccination programs
to obtain herd immunity to return to normal life depends
mainly on vaccination acceptance. As of January 12,
2023, 1.31 billion people in China had received at least
one dose of a COVID-19 vaccine, while the current
vaccination rate (the proportion of those receiving a
booster) in the country is only 57.92% (20).

The current study evaluated the potential impacts of
the status, perceptions, and attitudes toward COVID-19
vaccines via an online self-administered questionnaire
conducted from February to March 2022. The aim of
this study was to provide useful information for more
aggressive and targeted measures to improve vaccination
rates. This study evaluated the vaccination acceptance
of the participants and also collected information
on opinions and suggestions for designing possible
vaccination strategies to improve the vaccine coverage
rate, and especially that for vulnerable populations.

Factors associated with COVID-19 vaccination status

The concern about vaccine efficacy has had the largest
impact on vaccine hesitancy, followed by adverse
reactions (27). Several clinical trials on vaccines have
reported efficacy and continuous protective effects for
the majority of the participants (9,22,23). A total of
1,170 participants were included in the final analysis
of the current study. As shown here, almost all of the
participants were vaccinated against COVID-19 (1,142,
97.6%) (Table 1), which can be attributed to their belief
in vaccination efficacy (1,005, 88.0%) (Figure 1A). More
than half have already received the booster (591/1,142,
51.8%), which is similar to the national level (57.92%)
(20). Perceptions and intentions have been identified as
important factors influencing vaccination acceptance
during the previous 2009 HIN1 pandemic (24). Most
of the participants thought people engaged in high-risk
occupations (1,083, 92.6%) should receive prioritized
vaccination, followed by medical workers (913, 78%),
people who travel frequently (887, 75.8%), and students
or teachers (739, 63.2%) (Figure 1B). In terms of the
manufacturer of the vaccine, about three-quarters (845,
74.0%) of the participants have received the Sinovac
COVID-19 vaccine (Supplementary Figure S1, https.://
www.globalhealthmedicine.com/site/supplementaldata.
html?ID=64).

In addition, social and demographic factors may also

influence vaccination acceptance (25). More than half of
the participants who were vaccinated were ages 31 to 50
(591, 51.8%) (Table 1). Compared to the unvaccinated,
younger participants (ages 31-50), males (739, 64.7%),
participants living in an urban area (925, 81.0%), and
participants with a higher level of education were more
likely to be vaccinated. Occupation and income were
associated with vaccination status as well. Nearly half of
the participants (520, 45.5%) who were vaccinated had
an annual household income between 30,000-80,000
RMB. In addition, participants who self-rated their health
as very healthy (784, 68.7%) or relatively healthy (349,
30.6%) were more likely to be vaccinated.

Studies have suggested that other vaccine-related
profiles can also influence people's behavior, such
as convenience, price, and recommendations from
doctors (27). China is a developing country with
unequal economic development among regions, so the
free vaccination policy has dispelled the price worries
of some people and markedly increased the vaccine
acceptance and vaccination rate (26). Convenient models
for making appointments and ubiquitous vaccination
sites have greatly increased vaccination rates. Figure
1C shows the vaccination sites. Most participants were
vaccinated in hospitals with routine immunization clinics
or health centers at different levels (714, 62.5%); some
other participants were vaccinated at mobile vaccination
units in parks, shopping malls, or sports centers (364,
31.9%).

The current study also obtained opinions and
suggestions from the participants to improve the
vaccination rate. Participants believed the following
strategies could improve the vaccination rate: timely
feedback of the vaccination data (such as safety, efficacy,
and other issues of public concern) from authoritative
media (1119, 95.6%), increasing the number of
vaccination sites and availability of vaccines and using
more convenient methods of making appointment (1,114,
95.2%), recommendations from friends and relatives
(1,109, 94.8%), and presenting the qualifications of the
staff performing vaccination (1,043, 89.1%).

Influence of population heterogeneity on vaccination
acceptance

Despite the generally positive findings, there were still
28 participants (2.4%) who had yet not been vaccinated,
their detailed characteristics are also shown in Table
1. Both adults ages 31 to 50 and older people over the
age of 65 accounted for 30% of the unvaccinated. A
major factor that influenced general vaccine acceptance
was fear and anxiety, and especially fear of adverse
reactions (27). Recent studies have noted an increased
risk of myocarditis in adults younger than 40 particularly
associated with the two-dose mRNA vaccine (28,29).
Some regions adopted vaccination incentives to
encourage the unvaccinated and these measures led
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Table 1. Characteristics of study participants (» =1,170)

Variables Total (n=1,170)  Vaccine (n=1,142) No vaccine (n = 28) P
Age (years) <0.001
18-30 405 (34.6) 401 (35.1) 4(14.3)
31-50 600 (51.3) 591 (51.8) 9(32.1)
51-65 136 (11.6) 130 (11.4) 6(21.4)
> 65 29 (2.5) 20 (1.8) 9(32.1)
Sex 0.008
Males 750 (64.1) 739 (64.7) 11(39.3)
Females 420 (35.9) 403 (35.3) 17 (60.7)
Ethnicity 0.757
Han 1,113 (95.1) 1,086 (95.1) 27 (96.4)
Man 34 (2.9) 33(2.9) 1(3.6)
Mongolian 6 (0.5) 6 (0.5) 0(0)
Zhuang 3(0.26) 3(0.26) 0(0)
Chinese Korean 3(0.26) 3(0.26) 0(0)
Bai 2(0.17) 2(0.18) 0(0)
Yi 2(0.17) 2(0.18) 0(0)
Tujia 2(0.17) 2(0.18) 0(0)
Miao 1(0.09) 1(0.09) 0(0)
Kazakh 1 (0.09) 1 (0.09) 0(0)
Other 3(0.26) 3(0.26) 0(0)
Level of education 0.071
Middle school or lower 180 (15.4) 172 (15.1) 8(28.6)
High school, vocational school, junior college 506 (43.2) 498 (43.6) 8(28.6)
University, college 348 (29.7) 337 (29.5) 11 (39.3)
Graduate school 136 (11.6) 135 (11.8) 1(3.6)
Marital status 0.068
Married 754 (64.4) 732 (64.1) 22 (78.6)
Single 369 (31.5) 365 (32.0) 4(14.3)
Divorced 37(3.2) 36 (3.2) 1(3.6)
Widowed 10 (0.9) 9(0.8) 1(3.6)
Residence 0.005
Urban 953 (81.5) 925 (81.0) 28 (100)
Rural 217 (18.5) 217 (19.0) 0(0)
Living alone 0.829
Yes 311 (26.6) 303 (26.5) 8(28.6)
No 859 (73.4) 839 (73.5) 20(71.4)
Annual household income [RMB] 0.039
<30,000 178 (15.2) 171 (15.0) 7 (25.0)
30,000-80,000 527 (45.0) 520 (45.5) 7(25.0)
80,000-150,000 233 (19.9) 229 (20.1) 4(14,3)
150,000-300,000 139 (11.9) 134 (11.7) 5(17.9)
> 300,000 93 (7.9) 88 (7.7) 5(17.9)
Occupation <0.001
Company employee 510 (43.6) 505 (44.2) 5(17.9)
Medical worker 118 (10.1) 116 (10.2) 2(7.1)
Student, teacher 114 (9.7) 114 (10.0) 0(0)
Civil servant, government employee 53 (4.5) 51 (4.5) 2(7.1)
Freelancer 29 (2.5) 25(2.2) 4(14.3)
Driver 23 (2.0) 22 (2.0) 1(3.6)
Service worker (catering, express delivery, sales clerk, 15 (1.3) 14 (1.2) 1(3.6)
barber, security guard, efc.)
Self-employed 12 (1.0) 10 (0.9) 2(7.1)
Logistics, cold chain staff 5(0.4) 5(0.4) 0(0)
Flight attendant, airport staff 1(0.09) 1(0.09) 0(0)
Customs personnel 1 (0.09) 1 (0.09) 0(0)
Seafood market staff 1 (0.09) 1(0.09) 0(0)
Other 288 (24.6) 277 (24.3) 11 (39.3)
Self-rated health status <0.001
Very healthy 797 (68.1) 784 (68.7) 13 (46.4)
Relatively healthy 360 (30.8) 349 (30.6) 11 (39.3)
In poor health 13 (1.1) 9 (0.8) 4(14.3)
to young adults' decreased confidence in and distrust vaccination would rather take nonpharmaceutical

of the vaccine (30). Older adults who were unsure of measures like wearing a mask and washing their hands
being vaccinated against COVID-19 or who refused frequently (3/). They were concerned about the safety
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Figure 1. Actions and factors associated with COVID-19
vaccination. (A) Reasons for vaccination; (B) Who should
receive prioritized vaccination; (C) Vaccination site.

and efficacy of the vaccine. Rare but severe events
involving thrombosis and the potential increased risk
of blood clots may have had a profound effect on their
vaccination acceptance (32). Individuals with cancer
or other severe comorbidities were unsure about the
personal benefits of vaccination and eventually refused
(33). In addition, older adults with family members
younger than 18 years of age refused to be vaccinated for
fear of affecting younger family members (34).

Despite the low reported risk of COVID-19
vaccination affecting fertility, a small proportion of the
female population, and especially pregnant women,
still have doubts about infertility and concerns about
exposing their babies to potential harm (35,36). Another
reason may be the fear of menstrual disruption (37-39).
About half of the participants (548, 46.8%) had children
(under 18 years of age) in their families, and more than
half (326, 59.5%) were unwilling to let their children
be vaccinated. Concern about vaccine efficacy has
the greatest impact on vaccine hesitancy, followed by
adverse reactions (36). Incidents such as the Changchun
Changsheng vaccine incident have severely undermined
public trust (40). At the same time, negative reports on

adverse events without valid evidence continuously alter
and distort the public perceptions of vaccine safety and
efficacy and eventually lead to vaccine hesitancy or even
vaccine refusal (41). Parents are skeptical of the vaccine
development process and also afraid of adverse reactions,
which may be overlooked in the rush to develop vaccines
(42). Moreover, the fact that immunosuppressants may
affect the immunogenicity of the vaccine played a role in
whether parents allowed their children to be vaccinated
(43). The adolescents themselves believed that they
had no risk of infection and that their symptoms would
not be severe if they were infected (44). Adolescents
with a history of immune-related diseases or other
primary diseases in particular refused vaccination unless
convincing evidence indicated clear benefits to them
(42,44). Moreover, clinical trials on the COVID-19
vaccine for adolescents (younger than 18) are still
lacking and real-time dissemination of information on
vaccine efficacy among adolescents is still limited.

Conclusions and Suggestions

The current results indicated a high level of COVID-19
vaccine acceptance among the adult population in
China during the pandemic. With accurate perceptions
and proper understanding of the purpose of COVID-19
vaccines, coverage at the population level has improved.
However, challenges still remain as a small fraction of
eligible people is still not vaccinated. Moreover, there is
reluctance to vaccinate children.

To achieve and maintain herd immunity, we
recommend the following multifaceted efforts. First,
developing more safe and effective vaccines is crucial in
the face of a drastic change in policy and the uncertainty
of viral mutation. Second, age group heterogeneity
affects vaccination and therefore targeted measures
need to be taken for different age groups. Third, timely
feedback on vaccination data, including safety and
efficacy, from authoritative media can dispel skepticism
regarding the necessity and efficacy of vaccines and
effectively improve the acceptance rate.
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