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Purpose: The emergence of the mutant virus has exacerbated the COVID-19 epidemic, and vaccines remain an effective and viable
means of resistance. As a socially influential young group, university students’ awareness and acceptance of the COVID-19 vaccine
are crucial to achieving herd immunity. This study aimed to assess the awareness and acceptance of the COVID-19 vaccine among
Chinese university students and identify possible factors associated with their awareness level and vaccine hesitancy.
Patients and Methods: An anonymous cross-sectional survey was conducted among Chinese university students between 10 and
28 June 2021. We collected information on the demographic characteristics, awareness and acceptance of the COVID-19 vaccine, and
influencing factors. Sleep disturbances and anxiety disorders were also evaluated. Multinomial logistic regression analyses were
performed.
Results: Among the 721 participants (aged 18 to 23 years) with a female predominance (68.9%), 40.4% of cases exhibited moderate
awareness the COVID-19 vaccine, and 87.4% of cases expressed high acceptance of the vaccine. Participants’ awareness of the
COVID-19 vaccine was associated with gender, ethnicity, region of residence, grade level, satisfaction with current state of pandemic
control, the perceived likelihood of a COVID-19 pandemic rebound, the source number of COVID-19 information, concerns about
differences in vaccine manufacturers, acceptance of current state-approved vaccines and insomnia level. Furthermore, age, preferred
channels for vaccination and the acceptance of current state-approved vaccines were significantly associated with their acceptance of
the vaccine.
Conclusion: This study reflected Chinese university students’ high acceptance, but insufficient awareness of the COVID-19
vaccine, some students have insomnia and anxiety problems. These require the government to take measures such as individualized
publicity and education, adding professional psychological counseling courses to improve the university students’ awareness of
vaccines and public health events, and comprehensively promote vaccination to cope with the ever-changing situation of the
COVID-19 epidemic.
Keywords: university students, COVID-19 vaccine, mental health, vaccine hesitancy

Introduction
As a pandemic in March 2020, coronavirus disease 2019 (COVID-19) has infected more than 468 million people, and
caused more than 6 million deaths globally by the end of March 2022.1 Despite a series of urgent and mandatory
measures, such as mask wearing, quarantines, and lockdowns, they can only slow down the spread of COVID-19 in the
short term, and thus, the virus will inescapably cause problems in the long run. At the same time, the emergence and
intensification of mutant strains such as Delta and Omicron are making the epidemic situation worse.2,3 Although these
variants show high contagion, especially Omicron, which may have higher immune evasion and reduce vaccine efficacy,
vaccines still play an irreplaceable role in defending against the COVID-19 virus and forming herd immunity.4,5
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Since the outbreak, there have been more than 346 COVID-19 vaccines in pre-clinical or clinical development.6 The
acceptance rates of the vaccine in various countries are variable. In some South Asian countries, vaccination rates are less
than 30%. The acceptance rate was also not optimistic in the Middle East, Kuwait 23.6%, followed by Jordan 28.4%, and
this figure is even as low as 15.4% in Cameroon.3,7,8 Many individuals hold negative attitudes towards vaccines with
acceptance rates less than 60% in some countries.8 However, according to assessments from six countries with the
highest infection rates of COVID-19, the herd immunization rate for COVID-19 needs to reach between 78% and 85%.9

This difference in attitude may be attributed to vaccination hesitation, which can be caused by the lack of awareness of
the COVID-19 vaccine.

A few studies have sought to identify the factors associated with COVID-19 vaccine acceptance among populations
of different identities (healthcare professionals,10,11 parents,12,13 students14,15). However, differences in the various
populations’ historical, political, and sociocultural backgrounds across populations can lead to diverse views and
conclusions.16 Among these people, university students are young adults with high discernment, broad knowledge,
and open attitudes. They tend to have greater awareness of public health issues and social services and are willing to
make changes.

Remarkably, the virus itself and the related containment measures can seriously damage the public’s mental health,
causing anxiety, fear, and other negative emotions.17,18 Poor psychological states may cause individuals to be indifferent
to disease, thus affecting vaccination.19,20 Students are a high-risk group for anxiety and depression, and an enormous
impact on the education system will also affect their emotional and mental health and further exacerbate vaccine
hesitancy.21–23

This study aims to evaluate the awareness and acceptance of the COVID-19 vaccine among Chinese university
students and to identify the possible factors associated with their awareness level and vaccine hesitancy. By under-
standing these common obstacles, we hope to explore the relevant factors to help explain the current hesitancy on
vaccination and to seek the critical impetus to for promoting future immunization programs.

Materials and Methods
Study Design
From 10 to 28 June 2021, an anonymous cross-sectional survey was conducted via face-to-face interviews and the
Internet with Chinese university students.

Participants
We conducted stratified random sampling from eastern, central and western China to choose the subjects. The inclusion
criteria were that the respondents were enrolled in a Chinese university, 18 years of age or older, and fluent in Chinese.
At the beginning, we conducted face-to-face interviews, but as the pandemic rebounded, we mainly carried out the
interviews through the online platform Wen Juan Xing (Changsha Ranxing Information Technology Co., Ltd., Hunan,
China). The online questionnaire was made available through a survey link or a quick response code that relied on the
private social media platform WeChat, which is widely used in China. Participants were informed that their involvement
was voluntary and agreed to participate upon completing the questionnaire. Their anonymous responses were used only
for research purposes. Electronic informed consent was obtained from all participants before commencing the survey
through WeChat. Ethical approval from an ethics committee was approved by the Ethics Committee of Xuzhou Medical
University in this study. The guidelines outlined in the Declaration of Helsinki were followed in our study.

Sample Size Calculation
We applied an online sample size calculator to estimate the optimal sample size.24 Because proportions of university
students’ preventive behaviors against the COVID-19 pandemic were not available, we used a proportion of 50% with
a 95% confidence interval (CI) and a 5% margin of error.25 The targeted sample size was calculated as 385 participants.
To account for the possibility of unanswered questionnaires, we increased the estimated sample size by 30%. The final
sample size was 500 participants.
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Instruments
Demographic Characteristics
We collected information on the participants’ demographic characteristics, including age, gender, ethnicity, region of
residence, college major, grade level, and university location. We also collected information on whether the participants’
relatives (immediate or non-immediate relatives) had a medical background (yes or no) (Appendix 1).

Awareness of the COVID-19 Vaccine
We defined the “vaccine awareness” as the level of knowledge about vaccine-related information,26–28 which was
reflected by two items in our study. The first item was the awareness level of the current state-approved vaccines. The
responses consisted of four choices (1 = totally, 4 = not at all). The second item was a multi-choice question that “Which
of the following groups do you think are contraindicated to COVID-19 vaccination?” The responses consisted of four
choices (1 = patients with immunodeficiencies, 2 = patients with severe chronic diseases, 3 = pregnant women, 4 =
patients with epilepsy). Participants who self-reported that they “totally” understood the vaccines and correctly identified
all the contraindications were classified as the high awareness group. Participants who self-reported that they “not at all”
understood the vaccines and correctly identified only one contraindication were classified as the low awareness group.
The remaining participants were classified as the moderate awareness group.

Acceptance of the COVID-19 Vaccine
We defined the “vaccine acceptance” as the willingness to vaccinate,29–31 which was assessed using the following
question: “Are you willing to accept the COVID-19 vaccine?” (1 = willing, 2 = unwilling before but willing now, 3 =
unwilling). We also examined the potential factors influencing the participants’ attitudes towards their acceptance of the
COVID-19 vaccine. The survey presented participants with various influencing factors according to their acceptance
choice, and they indicated whether each factor mattered to them in their acceptance of the vaccine. Each factor was
treated as a binary outcome (did matter or did not matter).

Influencing Factors for COVID-19 Vaccine Awareness and Acceptance
We included items on attitude32 and tendency to explore the potential factors influencing COVID-19 vaccine hesitancy as
follows: satisfaction with the current state of pandemic control, the perceived likelihood of a COVID-19 pandemic
rebound, knowledge of the vaccine’s side-effects, the impact of others’ evaluation, whether there were relatives involved
in the fight against COVID-19, the preferred vaccination channel, the number of sources of COVID-19 information, the
acceptable cost-range of the vaccine to consumers, and whether there were concerns about differences in vaccine
manufacturers. Furthermore, we assessed the participants’ frequency of mask wearing and the participants’ acceptance
of current state-approved vaccines.

Sleep Disturbances and Anxiety Disorders
This survey also assessed the participants’ mental health by investigating sleep disturbances33 and anxiety disorders.34 The
evaluation of sleep disturbances was conducted using the Insomnia Severity Index (ISI). ISI uses seven questions, including
the difficulty of falling asleep, the difficulty of maintaining sleep, the situation of early awakening, satisfaction with the
current sleep quality, interference of sleep disturbances with daily life, obvious impairments caused by sleep disturbances,
and attention to sleep disturbances.35 The total score ranged from 0 (no clinically significant insomnia) to 28 (clinically
severe insomnia). A cutoff score of 15 was selected as the threshold for clinically significant insomnia. The 7-item
Generalized Anxiety Disorder (GAD-7) Questionnaire was applied to evaluate the severity of the anxiety disorders
among the participants. The GAD-7 Questionnaire is widely used and self-rated, with total scores categorized as
minimal/no anxiety (0 to 4), mild anxiety (5 to 9), moderate anxiety (10 to 14), or severe anxiety (15 to 21).36

Statistical Analysis
Categorical variables were expressed as frequency (%). The demographic characteristics, influencing factors for COVID-19
vaccine hesitancy, and mental health factors (sleep disturbances and anxiety disorders) were compared between the different
awareness and acceptance groups using the chi-squared test or Fisher’s exact test. We used multinomial logistic regression
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models to examine the demographic characteristics and influencing factors of the participants’ awareness and acceptance of
the COVID-19 vaccine. To identify suitable candidate variables for the regression models, we conducted univariate regression
analyses, and candidates with a significance of p < 0.1 were included in the multivariate regression models. Statistical
significance was considered with a two-sided p < 0.05. All statistical analyses were performed with IBM SPSS Statistics
Version 25 and R version 4.0.3 (The R Foundation).

Results
Characteristics of the Study Participants
In general, 900 questionnaires were distributed in this study, with a response rate of 83.9%. After excluding invalid and
uncompleted questionnaires, 721 participants were included in the final research sample (Figure 1). According to the
participants’ responses, 39.4% of cases were considered to have a high level of awareness, 20.2% were considered to
have a low level of awareness, and 40.4% were considered to have moderate awareness of the COVID-19 vaccine. For
the respondents’ acceptance of the COVID-19 vaccine, 87.4% of cases responded “willing”, 2.5% responded “unwill-
ing”, and 10.1% showed a change of their attitudes (from unwilling to willing).

As shown in Table 1, 49.7% of the participants were 20–21 years of age, with a female predominance (68.9%), and
the female/male ratio was 2.2. Gender (p < 0.001), ethnicity (p = 0.011), and grade level (p = 0.012) were distributed
differently among the three vaccine awareness groups. Age (p = 0.007) and college major (p = 0.006) showed unbalanced
distributions among the three vaccine acceptance groups (Table 1). Table 1 also summarizes the results of the unbalanced
distributions of influencing factors associated with the awareness and acceptance of the COVID-19 vaccine.

Influencing Factors of the Awareness of the COVID-19 Vaccine
As shown in Table 2, twelve factors influenced the participants’ awareness of the COVID-19 vaccine (p < 0.05 in
univariate regression analyses). They were gender, ethnicity, grade level, satisfaction with the current state of pandemic
control, the perceived likelihood of a COVID-19 pandemic rebound, knowledge of the vaccine’s side-effects, whether
there were relatives involved in the fight against COVID-19, the number of sources of COVID-19 information, concerns
about differences in vaccine manufacturers, the frequency of mask wearing, the acceptance of current state-approved
vaccines, and the insomnia level. Interestingly, mild anxiety tended to be associated with lower awareness of the vaccine
(p = 0.055), while severe anxiety tended to be associated with higher awareness but only with significant trends (p =
0.068). A similar pattern was also observed in those with insomnia. While subthreshold insomnia tended to be associated

Figure 1 Flow chart of participants. The figure describes the composition of the participants and the eventual inclusion and exclusion process.
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Table 1 The Basic Demographic Characteristics, Influencing Factors for COVID-19 Vaccine Hesitancy, and Mental and Psychological Characteristics of the 721 Respondents in the
Survey

Characteristics Total
Participants
(n=721), n (%)

Awareness of COVID-19 Vaccine pa Acceptance of COVID-19 Vaccine pa

Low
(n=146),
n (%)

Moderate
(n=291),
n (%)

High
(n=284),
n (%)

Unwilling
(n=18),
n (%)

Willing
(n=630),
n (%)

Attitude Changed (From
Unwilling to Willing) (n=73),

n (%)

Demographic characteristics
Age, years 0.311 0.007*
18–19 262 (36.3) 49 (33.6) 118 (40.5) 95 (33.4) 10 (55.6) 231 (36.7) 21 (28.8)

20–21 358 (49.7) 77 (52.7) 138 (47.4) 143 (50.4) 2 (11.1) 315 (50.0) 41 (56.1)

22–23 101 (14.0) 20 (13.7) 35 (12.1) 46 (16.2) 6 (33.3) 84 (13.3) 11 (15.1)
Gender <0.001** 0.610

Male 224 (31.1) 22 (15.1) 94 (32.3) 108 (38.0) 6 (33.3) 199 (31.6) 19 (26.0)

Female 497 (68.9) 124 (84.9) 197 (67.7) 176 (62.0) 12 (66.7) 431 (68.4) 54 (74.0)
Ethnicity 0.011* 0.345

The Han group 685 (95.0) 138 (94.5) 269 (92.4) 278 (97.9) 16 (88.9) 600 (95.2) 69 (94.5)

The minority ethnic group 36 (5.0) 8 (5.5) 22 (7.6) 6 (2.1) 2 (11.1) 30 (4.8) 4 (5.5)
Region of residence 0.085 0.100

Rural 278 (38.6) 49 (33.6) 126 (43.3) 103 (36.3) 6 (33.3) 252 (40.0) 20 (27.4)

Urban 443 (61.4) 97 (66.4) 165 (56.7) 181 (63.7) 12 (66.7) 378 (60.0) 53 (72.6)
College major 0.870 0.006*

Non-medicine 483 (67.0) 99 (67.8) 197 (67.7) 187 (65.8) 7 (38.9) 219 (34.8) 12 (16.4)

Medicine 238 (33.0) 47 (32.2) 94 (32.3) 97 (34.2) 11 (61.1) 411 (65.2) 61 (83.6)
Grade level 0.012* 0.410

Junior grade 222 (30.8) 38 (26.0) 111 (38.1) 73 (25.7) 7 (38.9) 197 (31.3) 18 (24.7)

Middle grade 303 (42.0) 65 (44.5) 113 (38.8) 125 (44.0) 5 (27.8) 261 (41.4) 37 (50.6)
Senior grade 196 (27.2) 43 (29.5) 67 (23.1) 86 (30.3) 6 (33.3) 172 (27.3) 18 (24.7)

University location 0.559 0.677

Less developed regions 314 (43.5) 62 (42.5) 134 (46.0) 118 (41.5) 7 (38.9) 280 (44.5) 27 (37.0)
Developing regions 188 (26.1) 43 (29.4) 74 (25.5) 71 (25.0) 4 (22.2) 164 (26.0) 20 (27.4)

Developed regions 219 (30.4) 41 (28.1) 83 (28.5) 95 (33.5) 7 (38.9) 186 (29.5) 26 (35.6)

Relatives with medical background 0.132 0.841
No 86 (11.9) 77 (52.7) 155 (53.3) 129 (45.4) 1 (5.6) 75 (11.9) 10 (13.7)

Non-immediate relatives 274 (38.0) 47 (32.2) 105 (36.1) 122 (43.0) 6 (33.3) 240 (38.1) 28 (38.4)
Immediate relatives 361 (50.1) 22 (15.1) 31 (10.6) 33 (11.6) 11 (61.1) 315 (50.0) 35 (47.9)
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Table 1 (Continued).

Characteristics Total
Participants
(n=721), n (%)

Awareness of COVID-19 Vaccine pa Acceptance of COVID-19 Vaccine pa

Low
(n=146),
n (%)

Moderate
(n=291),
n (%)

High
(n=284),
n (%)

Unwilling
(n=18),
n (%)

Willing
(n=630),
n (%)

Attitude Changed (From
Unwilling to Willing) (n=73),

n (%)

Influencing factors for COVID-19
vaccine awareness and acceptance
Satisfaction with current state of
pandemic control

0.014* 0.003*

No 72 (10.0) 17 (11.6) 38 (13.1) 17 (6.0) 6 (33.3) 57 (9.0) 9 (12.3)
Yes 649 (90.0) 129 (88.4) 253 (86.9) 267 (94.0) 12 (66.7) 573 (91.0) 64 (87.7)

The perceived likelihood of
a COVID-19 pandemic rebound

0.008* 0.381

No 467 (64.8) 82 (56.2) 206 (70.8) 179 (63.0) 9 (50.0) 412 (65.4) 46 (63.0)

Yes 254 (35.2) 64 (43.8) 85 (29.2) 105 (37.0) 9 (50.0) 218 (34.6) 27 (37.0)
Knowledge of the vaccine’s side-
effects

0.064 0.165

No 328 (45.5) 73 (50.0) 141 (48.5) 114 (40.1) 5 (27.8) 294 (46.7) 29 (39.7)
Yes 393 (54.5) 73 (50.0) 150 (51.5) 170 (59.9) 13 (72.2) 336 (53.3) 44 (60.3)

The impact of others’ evaluation 0.018* 0.534

Unaffected 238 (33.0) 62 (42.5) 96 (33.0) 80 (28.2) 7 (38.9) 202 (32.1) 29 (39.7)
Moderately affected 397 (55.1) 73 (50.0) 163 (56.0) 161 (56.7) 10 (55.6) 349 (55.4) 38 (52.1)

Completely affected 86 (11.9) 11 (7.5) 32 (11.0) 43 (15.1) 1 (5.5) 79 (12.5) 6 (8.2)

Whether there were relatives
involved in the fight against COVID-
19

0.011* 0.191

No 401 (55.6) 53 (36.3) 123 (42.3) 144 (50.7) 10 (55.6) 284 (45.1) 26 (35.6)
Yes 320 (44.4) 93 (63.7) 168 (57.7) 140 (49.3) 8 (44.4) 346 (54.9) 47 (64.4)

The preferred vaccination channel 0.063 <0.001**

Community and others 35 (4.9) 11 (7.5) 16 (5.5) 8 (2.8) 7 (38.9) 20 (3.2) 8 (11.0)
School 546 (75.7) 101 (69.2) 228 (78.3) 217 (76.4) 5 (27.8) 496 (78.7) 45 (61.6)

Hospital 140 (19.4) 34 (23.3) 47 (16.2) 59 (20.8) 6 (33.3) 114 (18.1) 20 (27.4)

The number of sources of COVID-
19 information

<0.001** 0.336

≤ 2 290 (40.2) 70 (47.9) 135 (46.4) 85 (29.9) 11 (61.1) 250 (39.7) 29 (39.7)

2–4 310 (43.0) 55 (37.7) 127 (43.6) 128 (45.1) 6 (33.3) 270 (42.8) 34 (46.6)
4–6 121 (16.8) 21 (14.4) 29 (10.0) 71 (25.0) 1 (5.6) 110 (17.5) 10 (13.7)
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The acceptable cost-range of the
vaccine to consumers

0.588 0.017*

Free 131 (18.1) 28 (19.2) 50 (17.2) 53 (18.7) 7 (38.9) 102 (16.2) 22 (30.1)
≤ 200 RMB 451 (62.6) 89 (61.0) 192 (66.0) 170 (59.8) 7 (38.9) 404 (64.1) 40 (54.8)

201– 400 RMB 93 (12.9) 17 (11.6) 32 (11.0) 44 (15.5) 2 (11.1) 83 (13.2) 8 (11.0)

> 400 RMB 46 (6.4) 12 (8.2) 17 (5.8) 17 (6.0) 2 (11.1) 41 (6.5) 3 (4.1)
Concerns about differences in
vaccine manufacturers

0.048* 0.007*

No 368 (51.0) 74 (50.7) 158 (54.3) 136 (47.9) 11 (61.1) 307 (48.7) 50 (68.5)
Yes 167 (23.2) 28 (19.2) 57 (19.6) 82 (28.9) 3 (16.7) 158 (25.1) 6 (8.2)

Neutral 186 (25.8) 44 (30.1) 76 (26.1) 66 (23.2) 4 (22.2) 165 (26.2) 17 (23.3)

Frequency of mask wearing 0.134 0.358
Not or occasionally 94 (13.0) 20 (13.7) 43 (14.8) 31 (10.9) 4 (22.2) 80 (12.7) 10 (13.7)

Public only 265 (36.8) 55 (37.7) 105 (36.1) 105 (37.0) 4 (22.2) 230 (36.5) 31 (42.4)
Frequently 233 (32.3) 44 (30.1) 104 (35.7) 85 (29.9) 4 (22.2) 208 (33.0) 21 (28.8)

All the time 129 (17.9) 27 (18.5) 39 (13.4) 63 (22.2) 6 (33.3) 112 (17.8) 11 (15.1)

Acceptance of current state-
approved vaccines

<0.001** <0.001**

Low acceptance 57 (8.0) 16 (11.0) 32 (11.0) 9 (3.2) 6 (33.4) 39 (6.1) 12 (16.4)

Moderate acceptance 102 (14.1) 12 (8.2) 50 (17.2) 40 (14.1) 4 (22.2) 81 (12.9) 17 (23.3)
High acceptance 562 (77.9) 118 (80.8) 209 (71.8) 235 (82.7) 8 (44.4) 510 (81.0) 44 (60.3)

Mental and psychological
characteristics
Insomnia level 0.015* 0.639

No clinically significant insomnia 403 (55.9) 165 (58.1) 83 (56.8) 155 (53.3) 12 (66.7) 354 (56.2) 37 (50.7)

Subthreshold insomnia 201 (27.9) 62 (21.8) 41 (28.1) 98 (33.7) 5 (27.8) 169 (26.8) 27 (37.0)
Clinical insomnia (moderate to severe) 88 (12.2) 39 (13.7) 19 (13) 30 (10.3) 1 (5.5) 80 (12.7) 7 (9.6)

Clinical insomnia (severe) 29 (4.0) 18 (6.4) 3 (2.1) 8 (2.7) 0 (0.0) 27 (4.3) 2 (2.7)

Anxiety level 0.126 0.654
No anxiety 352 (48.8) 133 (45.7) 75 (51.4) 144 (50.7) 8 (44.4) 306 (48.6) 38 (52.1)

Mild anxiety 221 (30.7) 103 (35.4) 41 (28.1) 77 (27.1) 9 (50.0) 193 (30.6) 19 (26.0)

Moderate anxiety 103 (14.3) 44 (15.1) 20 (13.7) 39 (13.7) 1 (5.6) 91 (14.4) 11 (15.1)
Severe anxiety 45 (6.2) 11 (3.8) 10 (6.8) 24 (8.5) 0 (0.0) 40 (6.4) 5 (6.8)

Notes: ap values were calculated using chi-square test or Fisher’s exact test; *p < 0.05, **p <0.001.
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Table 2 Influencing Factors for Vaccine Awareness Between the Low Awareness Group, Moderate Awareness Group and High Awareness Group

Characteristics Awareness of COVID-19 Vaccine Awareness of COVID-19 Vaccinea

Moderate vs Low High vs Low Moderate vs Low High vs Low

OR (95% CI) p OR (95% CI) p OR (95% CI) p OR (95% CI) p

Demographic characteristics
Age, years
18–19 Ref Ref

20–21 1.34 (0.87–2.08) 0.183 1.29 (0.90–1.84) 0.166

22–23 1.38 (0.72–2.62) 0.330 1.63 (0.97–2.74) 0.063
Gender
Male Ref Ref Ref Ref

Female 2.69 (1.61–4.50) <0.001** 0.78 (0.55–1.10) 0.151 2.41 (1.40–4.15) 0.002* 0.69 (0.47–1.02) 0.060
Ethnicity
The Han group Ref Ref Ref Ref

The minority ethnic group 0.71 (0.31–1.63) 0.419 0.26 (0.11–0.66) 0.004* 0.69 (0.29–1.65) 0.403 0.32 (0.12–0.85) 0.022*
Region of residence
Rural Ref Ref Ref REF

Urban 1.51 (1.00–2.29) 0.051 1.34 (0.96–1.88) 0.085 1.70 (1.09–2.64) 0.019* 1.50 (1.04–2.16) 0.030*
College major
Non-medicine Ref Ref

Medicine 1.00 (0.65–1.52) 0.981 1.09 (0.77–1.54) 0.637
Grade level
Junior grade Ref Ref Ref Ref

Middle grade 1.68 (1.04–2.71) 0.033* 1.68 (1.14–2.48) 0.009* 1.64 (0.99–2.71) 0.055 1.79 (1.17–2.74) 0.007*
Senior grade 1.88 (1.10–3.19) 0.020* 1.95 (1.26–3.02) 0.003* 1.92 (1.08–3.42) 0.027* 2.27 (1.39–3.71) 0.001*

University location
Less developed regions Ref Ref
Developing regions 1.18 (0.69–2.00) 0.548 0.84 (0.54–1.30) 0.431

Developed regions 0.94 (0.58–1.51) 0.789 0.77 (0.52–1.13) 0.182

Relatives with medical
background
No Ref Ref

Non–immediate relatives 0.90 (0.58–1.40) 0.642 1.40 (0.98–1.98) 0.062
Immediate relatives 1.43 (0.78–2.63) 0.252 1.28 (0.74–2.20) 0.374
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Influencing factors for COVID-19
vaccine awareness and
acceptance
Satisfaction with current state of
pandemic control
No Ref Ref Ref Ref
Yes 1.14 (0.62–2.10) 0.674 2.36 (1.30–4.29) 0.005* 1.39 (0.71–2.69) 0.335 2.20 (1.14–4.24) 0.019*

The perceived likelihood of
a COVID-19 pandemic rebound
No Ref Ref Ref Ref

Yes 1.89 (1.25–2.86) 0.002* 1.42 (1.00–2.02) 0.048* 2.09 (1.34–3.28) 0.001* 1.56 (1.06–2.31) 0.024*

Knowledge of the vaccine’s side-
effects
No Ref Ref

Yes 0.94 (0.63–1.40) 0.760 1.40 (1.01–1.95) 0.045*
The impact of others’ evaluation
Unaffected Ref Ref

Moderately affected 0.69 (0.45–1.06) 0.089 1.19 (0.82–1.71) 0.365
Completely affected 0.53 (0.25–1.13) 0.102 1.61 (0.93–2.78) 0.086

Whether there were relatives
involved in the fight against
COVID-19
No Ref Ref

Yes 0.78 (0.52–1.17) 0.231 1.41 (1.01–1.95) 0.043*
The preferred vaccination
channel
Community and others Ref Ref
School 0.64 (0.29–1.44) 0.283 1.90 (0.80–4.54) 0.146

Hospital 1.05 (0.43–2.55) 0.910 2.51 (0.99–6.37) 0.053

The number of sources of
COVID-19 information
≤ 2 Ref Ref Ref Ref

2–4 0.84 (0.54–1.28) 0.410 1.60 (1.11–2.31) 0.012* 0.74 (0.47–1.17) 0.200 1.53 (1.03–2.27) 0.035*
4–6 1.40 (0.74–2.63) 0.300 3.89 (2.33–6.48) <0.001** 1.34 (0.69–2.58) 0.386 3.51 (2.05–6.01) <0.001**

The acceptable cost-range of the
vaccine to consumers
Free Ref Ref

≤ 200 RMB 0.83 (0.49–1.40) 0.482 0.84 (0.54–1.29) 0.421

201–400 RMB 0.95 (0.45–2.01) 0.890 1.30 (0.71–2.36) 0.393
> 400 RMB 1.26 (0.53–3.01) 0.603 0.94 (0.43–2.05) 0.883
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Table 2 (Continued).

Characteristics Awareness of COVID-19 Vaccine Awareness of COVID-19 Vaccinea

Moderate vs Low High vs Low Moderate vs Low High vs Low

OR (95% CI) p OR (95% CI) p OR (95% CI) p OR (95% CI) p

Concerns about differences in
vaccine manufacturers
No Ref Ref Ref Ref
Yes 1.05 (0.62–1.78) 0.860 1.67 (1.11–2.51) 0.014* 1.30 (0.74–2.28) 0.361 1.65 (1.05–2.58) 0.030*

Neutral 1.24 (0.78–1.96) 0.369 1.01 (0.68–1.51) 0.966 1.26 (0.77–2.05) 0.354 1.17 (0.76–1.80) 0.475

Frequency of mask wearing
Not or occasionally Ref Ref

Public only 1.13 (0.60–2.10) 0.708 1.39 (0.81–2.37) 0.231

Frequently 0.91 (0.48–1.72) 0.771 1.13 (0.66–1.95) 0.651
All the time 1.13 (0.60–2.10) 0.708 2.24 (1.22–4.13) 0.010*

Acceptance of current state-
approved vaccines
Low Ref Ref Ref Ref

Moderate 0.48 (0.20–1.15) 0.098 2.84 (1.22–6.64) 0.016* 0.32 (0.13–0.80) 0.014* 2.14 (0.87–5.27) 0.098
High 1.13 (0.60–2.14) 0.710 4.00 (1.87–8.57) <0.001** 0.76 (0.38–1.51) 0.436 2.95 (1.32–6.60) 0.009*

Mental and psychological
characteristics
Insomnia level
No clinically significant insomnia Ref Ref Ref Ref

Subthreshold insomnia 0.78 (0.50–1.23) 0.284 0.59 (0.40–0.87) 0.008* 0.75 (0.46–1.23) 0.253 0.60 (0.40–0.92) 0.020*
Clinical insomnia (moderate to

severe)

1.18 (0.63–2.23) 0.604 1.22 (0.72–2.06) 0.455 0.98 (0.50–1.93) 0.949 1.11 (0.63–1.97) 0.712

Clinical insomnia (severe) 0.70 (0.18–2.71) 0.606 2.11 (0.89–5.00) 0.089 0.55 (0.14–2.25) 0.408 1.73 (0.69–4.32) 0.243
Anxiety level
No anxiety Ref Ref

Mild anxiety 0.71 (0.45–1.12) 0.137 0.69 (0.47–1.01) 0.055
Moderate anxiety 0.81 (0.44–1.47) 0.481 0.82 (0.50–1.34) 0.425

Severe anxiety 1.61 (0.65–3.97) 0.299 2.02 (0.95–4.27) 0.068

Notes: aIn the multinomial regression model the constant value was −2.17 for moderate vs Low, and the constant value was −2.73 for High vs Low; p < 0.001 for model fitting; the Cox and Snell pseudo R square was 0.18; *p < 0.05,
**p <0.001.
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with a lower awareness of the vaccine (p = 0.008), clinical insomnia trended towards significantly increasing the
likelihood of a higher awareness (p = 0.089) (Table 2).

In multiple logistic analyses (Table 2), compared with the low awareness group, participants living in urban areas were
50% more likely to exhibit high awareness (p = 0.030), and 70% more likely to show moderate awareness than participants
living in rural areas (p = 0.019). Individuals at higher grade levels also exhibited a higher awareness either in the high
awareness group (middle grade vs junior grade: p = 0.007; senior grade vs junior grade: p = 0.001) or the moderate awareness
group (middle grade vs junior grade: p = 0.055; senior grade vs junior grade: p = 0.027). Participants who believed that the
pandemic was likely to rebound were 56% more likely to show high awareness than those who believed that there was no
risk of a rebound (p = 0.024) and 1.09 times more likely to show moderate awareness (p = 0.001) of the COVID-19 vaccine.
Individuals with high acceptance of current state-approved vaccines were more likely to exhibit high awareness (p = 0.009),
while participants with moderate acceptance were more likely to show low awareness (p = 0.014).

Participants satisfied with the current state of pandemic control (p = 0.019), as well as those who obtained COVID-19
information through more sources (2–4 sources vs less than 2 sources: p = 0.035; 4–6 sources vs less than 2 sources: p <
0.001), and expressed concerns about differences in vaccine manufacturers (p = 0.030) showed high awareness (Table 2).
Females were more likely to have moderate awareness than males (p = 0.002) (Table 2). Furthermore, individuals in the
minority ethnic group (p = 0.022) and those with subthreshold insomnia (p = 0.020) tended to be associated with lower
awareness (Table 2).

Influencing Factors of the Acceptance of the COVID-19 Vaccine
Figure 2 shows the influencing factors of the acceptance of the COVID-19 vaccine. For respondents who answered
“willing”, the most important consideration was that they thought vaccination was good for themselves and could reduce
the risk of infection (90.0%). For respondents who answered “unwilling”, the most unfavorable consideration was that
they thought themselves at low risk of infection (55.6%). Worrying about the risk of a pandemic rebound was the main
reason for the change in the respondents’ attitude towards the COVID-19 vaccine (54.8%) (Figure 2).

Figure 2 The distribution of factors that may affect participants’ acceptance of the COVID-19 vaccine. The figure shows the proportion of participants who choose to be
affected by this specific factor, and each factor was treated as a binary outcome (did matter or did not matter).
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In Table 3, univariate analyses showed that age, college major, satisfaction with the current state of pandemic control,
preferred vaccination channel, acceptable cost-range of the vaccine to consumers, and acceptance of current state-
approved vaccines significantly influenced the participants’ acceptance of the vaccine (p < 0.05).

Compared with “18–19” years of age group, “20–21” group was 5.24 times more likely to accept the vaccine (p =
0.022), and older participants were 7.52 times more likely to change their attitudes than younger participants (p = 0.010),
as shown in multivariate logistic analyses in Table 3. Participants satisfied with the current state of pandemic control only
showed a tendency towards high vaccine acceptance (p = 0.086). Individuals were significantly more willing to receive
the vaccine through school programs than community programs (p < 0.001), and this trend was also observed in the
attitude-change group (p = 0.038) (Table 3). Participants with high acceptance of current state-approved vaccines were
4.16 times more willing to receive the vaccine than those with low acceptance (p = 0.012) (Table 3). No significant
differences were observed between any insomnia level or anxiety level and the acceptance degree.

Discussion
In this study, only 20.2% of participants showed low awareness of the COVID-19 vaccine, and almost a comparable
number of individuals showed relative moderate (40.4%) or high (39.4%) vaccine awareness. Most participants (87.4%)
showed high acceptance of the COVID-19 vaccine, and 10.1% of participants indicated a change of their attitudes. An
almost same level of acceptance rate (87%) and consistent percentage of hesitancy (10%) were reported among students
in Lebanon.37 Similarly, a study carried out in Bangladeshi also reported a relatively lower perception rate (31.8%)
towards the COVID-19 vaccine, but 51.4% expressed the willingness to vaccinate when asked about vaccination.38 Our
acceptance rate seems to be more optimistic than those presented by students in some other countries like Japan (69.8%),
Egypt (34.9%), Jordan (28.8%), but similar to Saudi Arabia (83.6%) and Italy (86.1%).22,31,39–41 Regardless of the
student population, vaccination acceptance rate varies across the world, from positive 83.3% (Malaysia) to unsatisfied
15.4% (Cameroon).7,30 Different cultural backgrounds, teaching habits, government policies, social environments, and
other potential factors may contribute to these differences.

In terms of vaccine awareness, gender, ethnicity, region of residence, grade level, satisfaction with the current state of
pandemic control, the perceived likelihood of a COVID-19 pandemic rebound, the number of sources of COVID-19
information, concerns about differences in vaccine manufacturers, the acceptance of current state-approved vaccines, and
the insomnia level were independent factors. In terms of vaccine acceptance, age, the preferred vaccination channel, and
the acceptance of current state-approved vaccines were the key independent influencing factors.

This study identified gender differences in vaccine awareness, consistent with previous results based on 21,649
participants from eight countries, which reported that females were more concerned about the spread of COVID-19.42

Females may care more about health issues and show higher awareness of vaccines.43 We also observed that participants
of Han ethnicity, of higher grade level, or living in urban areas had better vaccine awareness. It is possible that these
characteristics were affected by education, as well as social and cultural backgrounds, so participants with these
characteristics could obtain more educational resources and understand the information with few communication
barriers.44

The satisfaction degree of the current state of pandemic control and the perceived likelihood of a COVID-19
pandemic rebound were proportional to the awareness level of the vaccine. Participants with a high level of
satisfaction may be more willing to trust the management measures issued by the government, and thus, more
concerned about the COVID-19 information released. Individuals who believe that the risk of a pandemic rebound
is high may be more inclined to protect themselves through vaccination, so that they may be more educated about the
vaccine. Similar findings were also observed in another study, that is, the higher the perceived risk, the greater the
disease knowledge.45

Interestingly, participants with more sources of information had greater knowledge of the vaccine. Similar data from
different channels can provide supporting evidence and enhance personal trust, and multiple channels allow individuals
to better assess the authenticity of the information.46 These results indicate that the government should provide more
information through additional channels and from different angles.
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Table 3 Influencing Factors for Vaccine Acceptance Between the Unwilling Group, Willing Group and Attitude Changed Group

Characteristics Acceptance of COVID-19 Vaccine Acceptance of COVID-19 vaccinea

Willing vs Unwilling Changed (From Unwilling to
Willing) vs Unwilling

Willing vs Unwilling Changed (From Unwilling to
Willing) vs Unwilling

OR (95% CI) p OR (95% CI) p OR (95% CI) p OR (95% CI) p

Demographic characteristics
Age, years
18-19 ref ref ref ref
20-21 6.82(1.48-31.41) 0.014* 9.76(1.96-48.68) 0.005* 6.24(1.30-29.94) 0.022* 8.52(1.66-43.68) 0.010*

22-23 0.61(0.21-1.72) 0.346 0.87(0.25-3.04) 0.831 1.05(0.30-3.64) 0.936 1.08(0.27-4.32) 0.917

Gender
Male ref ref

Female 1.08(0.40-2.93) 0.875 1.42(0.47-4.32) 0.535
Ethnicity
The Han group ref ref

The minority ethnic group 0.40(0.09-1.82) 0.236 0.46(0.08-2.76) 0.398
Region of residence
Rural ref ref

Urban 0.75(0.28-2.02) 0.570 1.33(0.44-4.01) 0.618
College major
Non-medicine ref ref ref ref

Medicine 0.84(0.32-2.19) 0.717 0.31(0.10-0.96) 0.042* 0.93(0.29-2.94) 0.902 0.31(0.08-1.11) 0.071
Grade level
Junior grade ref ref

Middle grade 1.86(0.58-5.93) 0.298 2.88(0.80-10.33) 0.105
Senior grade 1.02(0.34-3.09) 0.974 1.17(0.33-4.16) 0.812

University location
Less developed regions ref ref
Developing regions 1.35(0.35-5.24) 0.668 1.54(0.44-5.37) 0.495

Developed regions 1.04(0.32-3.37) 0.950 1.51(0.52-4.36) 0.451

Relatives with medical
background
No ref ref

Non-immediate relatives 1.40(0.51-3.83) 0.516 1.47(0.48-4.46) 0.500
Immediate relatives 2.62(0.33-20.60) 0.360 3.14(0.36-27.37) 0.300
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Table 3 (Continued).

Characteristics Acceptance of COVID-19 Vaccine Acceptance of COVID-19 vaccinea

Willing vs Unwilling Changed (From Unwilling to
Willing) vs Unwilling

Willing vs Unwilling Changed (From Unwilling to
Willing) vs Unwilling

OR (95% CI) p OR (95% CI) p OR (95% CI) p OR (95% CI) p

Influencing factors for COVID-
19 vaccine awareness and
acceptance
Satisfaction with current state
of pandemic control
No ref ref ref ref
Yes 5.03(1.82-13.90) 0.002* 3.56(1.07-11.84) 0.039* 2.86(0.86-9.45) 0.086 2.64(0.69-10.11) 0.157

The perceived likelihood of a
COVID-19 pandemic rebound
No ref ref

Yes 0.53(0.21-1.35) 0.184 0.59(0.21-1.66) 0.315

Knowledge of the vaccine’s side-
effects
No

Yes 0.44(0.16-1.25) 0.123 0.58(0.19-1.81) 0.351
The impact of others’
evaluation
Unaffected ref ref
Moderately affected 1.21(0.45-3.23) 0.704 0.92(0.31-2.70) 0.875

Completely affected 2.74(0.33-22.61) 0.350 1.45(0.15-14.05) 0.749

Whether there were relatives
involved in the fight against
COVID-19
No ref ref
Yes 0.66(0.26-1.69) 0.382 0.44(0.16-1.26) 0.127

The preferred vaccination
channel
Community and others ref ref ref ref

School 34.72(10.13-118.98) <0.001** 7.88(2.00-31.06) 0.003* 17.62(4.34-71.58) <0.001** 5.14(1.09-24.15) 0.038*

Hospital 6.65(2.02-21.85) 0.002* 2.92(0.75-11.41) 0.124 3.45(0.86-13.88) 0.082 2.21(0.46-10.51) 0.320
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The number of sources of
COVID-19 information
≤ 2 ref ref

2-4 1.98(0.72-5.43) 0.185 2.15(0.71-6.53) 0.177

4-6 4.84(0.62-37.95) 0.133 3.79(0.43-33.21) 0.228
The acceptable cost-range of
the vaccine to consumers
Free ref ref

≤ 200 RMB 3.96(1.36-11.55) 0.012* 1.82(0.56-5.86) 0.316

201- 400 RMB 2.85(0.58-14.08) 0.199 1.27(0.22-7.45) 0.789
> 400 RMB 1.41(0.28-7.06) 0.678 0.48(0.07-3.46) 0.464

Concerns about differences in
vaccine manufacturers
No ref ref

Yes 1.89(0.52-6.86) 0.335 0.44(0.10-2.04) 0.294

Neutral 1.48(0.46-4.71) 0.509 0.94(0.26-3.33) 0.917
Frequency of mask wearing
Not or occasionally ref ref

Public only 3.10(0.65-14.73) 0.155 2.88(0.70-11.77) 0.142
Frequently 2.10(0.43-10.17) 0.357 2.60(0.64-10.65) 0.184

All the time 0.73(0.16-3.38) 0.691 0.93(0.26-3.42) 0.917

Acceptance of current state-
approved vaccines
Low ref ref ref ref

Moderate 3.12(0.83-11.68) 0.092 2.13(0.49-9.20) 0.313 2.91(0.66-12.75) 0.158 1.61(0.33-7.91) 0.557
High 9.81(3.24-29.68) <0.001** 2.75(0.80-9.47) 0.109 5.16(1.44-18.57) 0.012* 1.35(0.34-5.41) 0.670

Mental and psychological
characteristics
Insomnia level
No clinically significant insomnia ref ref

Subthreshold insomnia 1.15(0.40-3.31) 0.801 1.75(0.55-5.56) 0.342
Clinical insomnia (moderate to

severe)

2.71(0.35-21.16) 0.341 2.27(0.25-20.37) 0.464

Clinical insomnia (severe) - - - -
Anxiety level
No anxiety ref ref

Mild anxiety 0.56(0.21-1.48) 0.242 0.44(0.15-1.34) 0.149
Moderate anxiety 2.38(0.29-19.27) 0.417 2.32(0.26-20.58) 0.451

Severe anxiety - - - -

Notes: aIn the multinomial regression model the constant value was −1.01 for Willing vs Unwilling, and the constant value was −0.95 for Changed (from unwilling to willing) vs Unwilling; p < 0.001 for model fitting; the Cox and Snell
pseudo R square was 0.11;*p < 0.05, **p <0.001.
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Another interesting finding was that the participants who were concerned about differences in vaccine manufacturers
had a higher level of awareness. These individuals may have been more aware of safety, paid more attention to past
vaccination events, and experienced vaccine-related adverse events, so they were more sensitive to the features of the
COVID-19 vaccine. Therefore, it is important that the governmental health systems popularize vaccine information and
clarify the possible influencing factors to increase public awareness.

We also observed that students with subthreshold insomnia had a lower level of awareness of the vaccine. Mild
insomnia can cause neurobehavioral disorders, affecting an individual’s ability to maintain attention, which reduces their
sensitivity to the surrounding environment and their awareness of vaccines.47 Research has shown that the COVID-19
pandemic can lead to a decrease in sleep quality and even insomnia.48 In turn, insomnia may also affect people’s attention
to vaccines, leading to vaccine hesitancy. And this hesitancy worsened the epidemic, which created a vicious circle.
Therefore, it is imperative to strengthen effective mental health interventions to break this cycle. In addition, studies have
reported that higher anxiety levels may prompt vaccination,49 but another study suggested that high anxiety levels are
a barrier to vaccination.39 But our results indicate that higher anxiety levels may increase vaccine awareness, although
not statistically significant, and more research is expected to elucidate this link.

Previous studies have reported that younger generations were associated with a lower level of vaccine acceptance
than older generations.50,51 Individuals of different periods may have different educational levels or perceived risks,44

further affecting their awareness and acceptance of vaccines. In addition, older students may feel the impact of the
pandemic more than those who just enrolled, so they showed a higher acceptance of the COVID-19 vaccine.

Our results also showed that subjects were more willing to receive the vaccine or change their attitude from refusal to
acceptance if the school established a unified vaccination program. Compared with community-based centers, vaccina-
tion was more likely at hospital-based centers.52 Furthermore, the access to vaccines was related to the individual’s
attitude toward vaccination, and few information channels could cause vaccine hesitation or even rejection.53 More
convenient vaccination channels and more orderly vaccination methods can increase the vaccination rate.54 These results
indicate that the government should open more vaccination channels that match the psychological acceptance of the
vaccinated population, improve the convenience of vaccination procedures and strengthen the accessibility of the medical
resources.55

Participants who had a positive attitude towards current state-approved vaccines exhibited a higher awareness and
acceptance of the COVID-19 vaccine. The confidence in the vaccine may continue to affect individuals’ attitudes toward
the vaccine.50,56–58 A study reports that supporting information about vaccines is critical for increasing public confidence
and promoting vaccine acceptance.12 Therefore, in the future, it is necessary to increase the public’s awareness and
acceptance of the COVID-19 vaccine by popularizing vaccine safety information and improving the transparency of data
released by governmental health systems.56–59

Previous studies have reported that the main reason for the hesitation of the COVID-19 vaccine was worry about its
safety, effectiveness, and side effects.12,50,60,61 However, we found that the decisive factor affecting those unwilling to get
vaccinated was “considering oneself at a low infection risk”. This may be because an individual’s perception of the
infection risk is directly proportional to the degree of vaccine acceptance.42,62 When the perceived risk is low, individuals
are more likely to adopt an optimistic and positive attitude.10,63 In our study, most participants who were willing to
receive the vaccine indicated that the self-benefits motivated them to do so, followed by their perceptions of the risks to
others. A British study found that individuals often pay more attention to the interests of others than themselves31,64 and
other studies have also described these perceptions, that is, benefits to self and benefits to others as equally important
influencing factors.31,62 As such, it is possible that university students are more direct when dealing with emergencies and
pay more attention to their safety.

We observed that the fear of a pandemic rebound may have prompted changes in participants’ attitudes towards
vaccination. The emergency of Omicron mutation has exacerbated the current outbreak and caused great panic among the
population.4 Restriction measures to this new outbreak may cause vaccination refusal.5 Lack of knowledge has been
reported as the most critical reason for vaccine hesitancy. People with more knowledge about the vaccine are more
satisfied with the vaccination.54,65 These suggest that we should analyze the epidemic situation more quickly and
promote vaccine-related understanding more actively, hoping to improve their awareness and eliminate hesitation.66 In
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addition, we found that the attitudes of surrounding individuals could also reverse the attitude from refusal to acceptance,
which is consistent with the results of a Romanian study.15

There were some limitations in this study. First, due to the pandemic rebound during this study period, the
information was mainly obtained through an online questionnaire platform, which may have limited the representative-
ness of the samples in this study. However, we applied a simple stratified random sampling method to compensate for the
study design. Second, the information was self-reported, which may have been affected by reporting bias. However, we
used multiple questions to collect essential variables, such as subjective and objective questions, to reflect the partici-
pants’ vaccine awareness. In addition, we also analyzed the influence of psychological and psychological factors.
However, due to the sample size limitation, we only observed that insomnia and anxiety were related to vaccine
awareness. These results will prompt us to carry out related research and to explore its possible impact on society.

Conclusions
Our study reflects the high acceptance but insufficient awareness of the COVID-19 vaccine among Chinese university
students, some students have insomnia and anxiety problems. Government authorities and schools can comprehensively
improve students’ awareness of vaccines and public health events, enhance their confidence, and promote vaccination
through adopting personalized publicity and education, strengthening the popularization and transparency of information,
and adding professional psychological counseling courses.
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