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A B S T R A C T   

Aim: This study aimed to investigate the knowledge, attitudes and willingness of nursing students to receive the 
coronavirus disease (COVID-19) vaccine and the influencing factors. 
Background: Vaccination is one of the most effective measures to prevent COVID-19, but the vaccination 
acceptance rate varies across countries and populations. As trustworthy healthcare providers, nursing students’ 
attitudes, knowledge and willingness to receive the COVID-19 vaccine may greatly affect the present and future 
vaccine acceptance rates of the population; however, studies related to the vaccine acceptance rates among 
nursing students are limited. 
Methods: A convenience sampling method was adopted to select two medical universities in China. Following the 
cluster sampling method, nursing college students who were eligible for the study were selected. A cross- 
sectional survey was conducted by asking nursing students to complete an online questionnaire from February 
to April 2021. Descriptive statistics, t-tests/one-way analysis of variance (normal distribution), U tests/H tests 
(skewness distribution) and multivariate linear regression were performed. 
Results: A total of 1488 valid questionnaires were collected. The score rates of the attitude, knowledge and 
vaccination willingness dimensions were 70.07%, 80.70% and 84.38%, respectively. Attitude was significantly 
influenced by vaccination status of family members. The main factors influencing knowledge were gender, grade 
and academic background. In terms of willingness, gender, academic background, visits to high-risk areas, 
vaccination status of family members and the side effects experienced after receiving other vaccines were sig-
nificant influencing factors. 
Conclusions: Nursing students showed satisfactory vaccine acceptance rates. However, more attention should be 
paid to male students, younger students, those with a medical background, those with low grades and those 
whose family members had not received the COVID-19 vaccine or had side effects from the vaccine.   

1. Introduction 

The coronavirus disease (COVID-19) pandemic is a global public 
health crisis that has a serious impact on the international community. 
Vaccination is one of the most effective and low-cost measures to pre-
vent COVID-19. Currently, nine COVID-19 vaccines have been approved 
for marketing worldwide; as of March 15, 2021, more than 360 million 
doses of COVID-19 vaccines have been globally administered (World 
Health Organization, 2021a, 2021b). Herd immunity is directly pro-
portional to vaccination rate and adequate population immunity can 

only be achieved if most of the population is vaccinated. However, 
studies have shown that the willingness to be vaccinated varies across 
countries and populations after the introduction of the COVID-19 vac-
cine and is influenced by several factors. Kreps et al. (2020) conducted a 
survey among adults in the United States, with 69% of the participants 
showing willingness to accept the COVID-19 vaccine. They were more 
willing to receive the vaccine if the healthcare provider recommended it 
and if the perceived risk and severity of the disease were higher than 
those of the vaccine side effects. Vaccines with high effectiveness, long 
protection periods and low incidence of adverse reactions were easily 
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accepted by the population (Kreps et al., 2020; Reiter et al., 2020). Lin 
et al. (2020) conducted a survey among 3541 residents in China to 
evaluate the intention to receive COVID-19 vaccine and willingness to 
pay. They found that 83.3% of the residents were willing to be vacci-
nated and their willingness to be vaccinated was influenced by socio-
economic factors. Yoda and Katsuyama (2021) surveyed 1100 Japanese 
residents and found that 65.7% of the participants were willing to be 
vaccinated; higher willingness to be vaccinated was reported among 
older adults, those living in rural areas and those with underlying dis-
eases, but higher hesitation was noted among women. Among health-
care workers, the vaccine acceptance rate ranged from 23.4% in Taiwan 
to 95% in the Asia-Pacific region (Sallam, 2021; Szmyd et al., 2021; 
Kukreti et al., 2021; Shaw et al., 2021; Unroe et al., 2021). The side 
effects after vaccination (Szmyd et al., 2021) and long-term protective 
efficacy and safety (Shaw et al., 2021) were the main concerns of 
healthcare workers. Depression (Szmyd et al., 2021), anxiety (Yurttas 
et al., 2021) and concerns about the vaccines’ side effects (Unroe et al., 
2021) were the common factors associated with the reduction in the 
healthcare workers’ willingness to be vaccinated; meanwhile, disease 
prevention (Kukreti et al., 2021), fear of transmitting disease to family 
members (Szmyd et al., 2021), clinical workplace (Shaw et al., 2021), 
older age, male gender, (Yurttas et al., 2021; Shaw et al., 2021; Unroe 
et al., 2021) and white race (Yurttas et al., 2021; Unroe et al., 2021) 
were the main factors associated with increase in the healthcare 
workers’ willingness to be vaccinated. 

In college students, Qiao et al. (2020) surveyed 1062 South Carolina 
college students and revealed that perception and fear of the outbreak 
were positively associated with high vaccine acceptance, while higher 
exposure risk and negative attitudes toward the vaccine were associated 
with low vaccine acceptance. Graupensperger et al. (2021) conducted an 
online survey involving 647 college students and found that 91.64% of 
students were willing to receive the vaccine, indicating a strong will-
ingness to receive the vaccine. However, participants thought that other 
young people were less likely to receive the vaccine and did not think 
that vaccination was important. Sun et al. (2020) surveyed 1912 Chinese 
university students, with 64.01% of them indicating that they were 
willing to participate in a COVID-19 vaccine trial. Low socioeconomic 
status, female gender, perceived risk of contracting the disease and 
prosocial behavior were the main factors promoting willingness to be 
vaccinated, while hesitation to sign the informed consent form, time 
required to participate in the study and perceived social stigma of 
COVID-19 were the primary factors that hindered the participants’ 
willingness to be vaccinated. Park et al. (2021) surveyed nursing stu-
dents in seven universities in Greece, Albania, Cyprus, Spain, Italy, the 
Czech Republic and Kosovo and reported a vaccine acceptability rate of 
43.8%. The primary factors that promoted the willingness to be vacci-
nated were male gender; lack of experience working in a healthcare 
setting during the pandemic; influenza vaccination in 2019 and 2020; 
trust in doctors, government and experts; and high level of knowledge 
and fear of COVID-19. Manning et al. (2021) found that 45.3% of 
nursing students and 60.3% of full-time teachers intended to be vacci-
nated and the main reasons for not getting vaccinated were doubts 
regarding vaccine safety and side effects. 

China offers free vaccines for all citizens and the willingness of the 
population to receive vaccines is key to achieving reasonable vaccina-
tion coverage. School nurses are advocates, caregivers and teachers. 
When people are at their most vulnerable point, school nurses help them 
make informed decisions and provide essential nursing services (Gordon 
et al., 2021). As nurses, if they have better knowledge of the COVID-19 
vaccine, they can use their personal experience to educate their relatives 
and friends, the patients they will serve after working in the hospital and 
the public regarding the importance of receiving the vaccine. As stu-
dents, if they have good vaccination attitudes and behaviors, they can 
encourage other students to get vaccinated. Therefore, it is important to 
understand the nursing students’ perceptions, attitudes and vaccination 
intentions and to examine the related factors influencing their 

willingness to receive COVID-19 vaccines, which can assist educational 
institutions in developing effective interventions to increase the vacci-
nation rate. On reviewing the existing literature, we found that only a 
few studies have evaluated the college students’ intentions for vacci-
nation, with nursing students being rarely studied; thus, an investigation 
is imperative. This cross-sectional study aimed to investigate the 
knowledge, attitudes and intensions for vaccination of Chinese nursing 
students toward the COVID-19 vaccine and to examine the potential 
influencing factors to provide evidence for developing effective inter-
vention strategies and improving the vaccination rates. 

2. Methods 

2.1. Study design 

This cross-sectional survey was conducted using an online ques-
tionnaire in February and April 2021. A convenience sampling method 
was adopted to select two medical universities in mainland China. 
Following the stratified sampling method, nursing students of different 
grades were selected. 

2.2. Questionnaire 

Based on the Guidelines for COVID-19 Vaccination (1st edition) is-
sued by National Health Commission of the People’s Republic of China 
[China NHC] (2021a, 2021b), the WHO’s “Vaccine Explained” series 
featuring illustrated articles on vaccine development and distribution 
(2021) and the guiding principles for immunization activities during the 
COVID-19 pandemic from the Chinese Center for Disease Control and 
Prevention (2021), The New York State Department of Health (2021), 
United States Food and Drug Administration (2021) and the related 
literature (Qiao et al., 2020; Lin et al., 2020), we developed a ques-
tionnaire entitled “Attitude, Knowledge and vaccination Willingness for the 
COVID-19 vaccine (AKW)” (Supplemental file 1). This questionnaire 
comprised the following four parts:  

1. Questionnaire introductions: including an introduction of the study, 
anonymity, confidentiality, guidelines for filling in the questionnaire 
and contact information.  

2. Demographic data (14 items): gender, age, nationality, grade, 
educational level, level of high school education achieved, parental 
family living environment, political affiliations, family economic 
conditions, monthly consumption, history of travel to high-risk 
areas, underlying diseases, vaccine status of family members and 
side effects developed after receiving other vaccines.  

3. Attitudes toward the COVID-19 vaccine (11 items): influences of 
COVID-19, risk perception, vaccine acceptance and concerns about 
the vaccine. Each item was rated on a 5-point Likert scale and the 
total score ranged from 11 to 55; a higher total score indicated a 
more positive attitude.  

4. Knowledge on the COVID-19 vaccine (9 items): (a) priority groups 
for vaccination, recommended age group for vaccination, correct 
methods, contraindications, adverse reactions, matters needing 
attention and herd immunity. This domain included single-choice 
and multiple-choice questions. Each correct answer to the single- 
choice questions obtained a score of 5, while each correct answer 
to the multiple-choice questions obtained a score of 1. The total score 
ranged from 1 to 46, with a higher total score indicating a better 
mastery of knowledge; and (b) The sources of acquired knowledge 
included mobile phone, TV, radio, network, newspaper, school/ 
community pamphlet/bulletin board, relatives/friends and others.  

5. Vaccination willingness (8 items): vaccine selection, vaccination 
form, duration of protection, willingness, reasons and vaccine prices. 
Two of these items were scored to determine the level of vaccination 
willingness, with scores ranging from 1 to 8; a higher score indicated 
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a stronger vaccination intention. The rest of the items were rated 
using percentages. 

2.3. Sample and setting 

This survey included 15 items related to the participants’ baseline 
information and 3 items related to the questionnaire dimensions, giving 
rise to 31 variables for statistical analysis. According to the Kendall 
sample estimation method for multivariate analysis, the required sample 
should be 10–20 times as high as the number of variables (Wang, 1990). 
In this regard, the minimum sample size of this survey was 310–620. 
College students, those majoring in nursing and those provided informed 
consent were included in the study. By contrast, part-time students were 
excluded. A total of 1488 nursing students participated in this study. 

We initially contacted the deans of the nursing schools of the two 
universities and called the counselors (full-time faculty members who 
are responsible for managing the students’ daily lives and studies in 
China) after the deans agreed. We explained the purpose, content and 
matters needing attention of this study to the counselors. The counselors 
convened all nursing students to receive an explanation of this survey; 
the students participated in the study after providing an informed con-
sent. WeChat groups were set up according to grade levels; students who 
volunteered to participate in this study were provided grade relevant QR 
codes, which were scanned to log in to their respective WeChat groups. 
WeChat is a widely used social application with more than 1 billion users 
in China. We uploaded the questionnaire to Wenjuanxing (https://www. 
wjx.cn), which is a commonly used online survey website in China. After 
uploading, a QR code poster was generated, and the researcher emailed 
the QR code poster to the counselors. They then uploaded the poster to 
the different survey WeChat groups and the students scanned the code to 
access the Wenjuanxing website and fill out the questionnaire. 

2.4. Ethics aspects 

The study was approved by the Human Subjects Ethics Sub- 
Committee of Shandong First Medical University (registration number: 
R202105170156). All participants agreed to participate in the study. 
The questionnaire was filled in anonymously and the data were kept 
confidential and used for research purposes only. 

2.5. Data analysis 

The SPSS software (version 19.0; SPSS Inc.) was used for statistical 
analysis. Students’ demographic and information-sourcing characteris-
tics were expressed as means with standard deviations and frequencies 
with percentages. The item scoring ratio was calculated by dividing the 
actual score with the total score of each item and then multiplying by 
100%. The data distribution was presented using a histogram and a Q-Q 
plot. Independent sample t-tests/one-way analysis of variance (normal 
distribution) and Mann-Whitney U tests/Kruskal-Wallis H tests (skew-
ness distribution) were carried out to distinguish the differences in the 
sociodemographic characteristics between participants. The relation-
ships among AKW were examined using Pearson or Spearman correla-
tion analysis. Multiple linear regression was used to explore the factors 
influencing the AKW. A p value of < 0.05 was considered significant 
(two tailed). 

2.6. Validity and reliability 

Four experts were invited to review the questionnaire, including two 
professors in public health, a community-based nursing specialist in 
charge of vaccination and a nursing education specialist. All the experts 
had more than 15 years of professional experience and senior profes-
sional titles. The content validity index of the questionnaire was 0.98. 
Prior to the survey, a convenience sampling method was used to select 
20 nursing students who met the sampling criteria for a presurvey to 

clarify the acceptability of the questionnaire. The respondents found the 
questionnaire items clear and easy to understand. The Cronbach’s alpha 
coefficients for KAP scales was 0.715. 

3. Results 

A total of 1512 copies of the questionnaire were received. Those with 
incomplete baseline data and those with identical scores for all items 
were excluded; hence, only 1488 valid copies with an effectivity rate of 
98.41% were included in the final analysis. 

3.1. Characteristics of nursing students 

The demographic data of the study population that accounted for 
most were as follows: female gender (84.27%), age between 21 and 22 
years (23.99%), Han Chinese (98.52%), class of 2020 (42.14%), with 
bachelor’s degree (82.93), with a science background in high school 
(60.15%), with a parental family living in a new community (30.98%), 
League members (82.93%), whose family belong to the middle class 
(78.49%), had a monthly expenses of 800–1500 RMB (71.51%), had no 
history of travel to areas above medium risk in the past 6 months 
(99.26%), had no underlying diseases (97.98%), had no family members 
who received the COVID-19 vaccine (59.34%) and whose family mem-
bers did not experience side effects after receiving other vaccines 
(98.45%). (Table 1). 

3.2. Scoring 

The attitude, willingness and questionnaire scores showed a normal 
distribution, while the knowledge scores showed a skewed distribution. 
The mean score of the attitude dimension was 38.54 ± 4.48 and the 
score rate was 70.07%. In this dimension, “Infection with COVID-19 has 
a high impact on the surrounding people or environment” (88.80%) 
garnered the highest score, while “Perceived high risk of infection with 
COVID-19′′ garnered the lowest score (49.20%). The score rate in the 
knowledge dimension was 80.70%. In this dimension, “contraindica-
tions for the COVID-19 vaccine” (89.40%) had the highest score, while 
“correct method of vaccination” (63.75%) had the lowest score. The 
mean score of the willingness to be vaccinated was 6.75 ± 1.07 with a 
score rate of 84.38%. (Table 2) The top three reasons for willingness to 
be vaccinated were as follows: supporting national strategies (87.57%), 
believing in the vaccine (61.09%) and organizing group vaccinations at 
school (60.69%). The top three reasons for unwillingness to be vacci-
nated were as follows: worrying about the side effects of the vaccine 
(51.14%), unclear understanding of its effects owing to recent intro-
duction of the vaccine (42.41%) and observing the effect of vaccination 
on others (34.54%). In terms of vaccine selection, students were more 
willing to choose domestic vaccines (58.94%) and they hoped that 
schools will organize collective vaccination programs (88.78%). The 
desired vaccine protection period was more than 10 years (40.39%). 
Even with fees, 74.46% of students were willing to be vaccinated and the 
top three acceptable vaccine prices were less than 50 RMB (40.99%), 
50–100 RMB (36.29%) and 100–300 RMB (19.22%). (Fig. 1). 

3.3. Influencing factors 

The demographic characteristics of the participants were used as 
grouping variables. Based on the statistical results, when age, grade, 
academic background in high school and family members who had 
received the COVID-19 vaccine were used as grouping variables, the 
differences in mean scores of attitudes were significant and the scores of 
attitudes toward vaccines were significantly higher among high-grade 
students than among low-grade students (juniors vs. sophomores and 
freshmen: 39.34 vs. 39.15 and 38.30, p = 0.002). With regard to the 
knowledge dimension, significant differences were observed in the 
scores in terms of sex, age, grade, educational level, academic 
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Table 1 
Demographics, univariate and multivariate analyses of factors associated with nursing students’ attitudes, knowledge, and willingness of COVID-19 vaccine (N = 1488).     

Attitudes Knowledge Willingness 

Variable Content N (%) M ± SD t/F p β P50 (P25, P75) Scoring rate Z/H p β M ± SD t/F p β 

Gender                
Male 234 (15.73) 38.31 ± 5.07 -0.77 0.44  35(27, 40) 71.91% -8.39 < 0.001 0.22** 6.52 ± 1.28 -3.02 0.003 0.07** 
Female 1254 

(84.27) 
38.59 ± 4.35    40(36, 42) 82.35%    6.79 ± 1.02    

Age(years)                
＜18 5 (0.34) 38.80 ± 3.70 2.15 0.045  42(26, 42) 77.83% 38.29 < 0.001  6.80 ± 1.10 1.94 0.07  
18~ 163 (10.95) 38.49 ± 4.85    38(31, 41) 76.13%    6.53 ± 1.27    
19~ 326 (21.91) 38.18 ± 4.31    39(33, 41) 79.00%    6.74 ± 1.05    
20~ 293 (19.69) 39.03 ± 4.49    39(35, 41) 79.26%    6.87 ± 1.08    
21~ 357 (23.99) 38.08 ± 4.50    40(36, 42) 82.46%    6.75 ± 1.01    
22~ 241 (16.20) 39.06 ± 4.46    40(37, 42) 83.72%    6.71 ± 1.06    
23~ 103 (6.92) 38.74 ± 4.16    40(37, 42) 84.35%    6.85 ± 0.90    

Nationality                
Han 1466 

(98.52) 
38.53 ± 4.49 -0.87 0.39  39(35, 42) 80.67% -0.45 0.65  6.75 ± 1.06 0.49 0.63  

Others 22 (1.48) 39.36 ± 3.46    38.5(36.5, 42) 82.91%    6.64 ± 1.29    
Grade                

Class of 2017 172 (11.56) 39.34 ± 4.65 4.81 0.002  40(38, 42) 84.52% 39.03 < 0.001 -0.08** 6.58 ± 0.90 5.18 0.001  
Class of 2018 434 (29.17) 38.22 ± 4.58    40(36, 42) 81.87%    6.76 ± 1.04    
Class of 2019 255 (17.14) 39.15 ± 4.24    40(36, 42) 82.09%    6.95 ± 0.97    
Class of 2020 627 (42.14) 38.30 ± 4.40    38 (33, 41) 78.26%    6.70 ± 1.15    

Educational level                
Bachelor’s degree 1234 

(82.93) 
38.59 ± 4.47 0.46 0.63  39(35, 42) 80.11% 8.30 0.02  6.73 ± 1.10 4.64 0.01  

College-undergraduate 
student 

146 (9.81) 38.23 ± 4.05    40(37, 42) 84.22%    6.99 ± 0.94    

College degree 108 (7.26) 38.42 ± 5.02    40(36, 42) 82.70%    6.62 ± 0.77    
Academic background in 

high school                Liberal arts 593 (39.85) 38.87 ± 4.39 2.30 0.02  40(37, 42) 83.24% -6.71 < 0.001 -0.11** 6.88 ± 0.97 4.19 < 0.001 -0.09** 
Science 895 (60.15) 38.33 ± 4.52    39(34, 41) 79.02%    6.65 ± 1.12    

Parental family living 
environment                New community 461 (30.98) 38.89 ± 4.52 1.97 0.10  40(35, 42) 80.54% 1.84 0.77  6.75 ± 1.14 1.05 0.38  

Old community over 30 years 107 (7.19) 37.71 ± 4.22    40(35, 42) 80.26%    6.69 ± 1.09    
Village in the city 93 (6.25) 38.76 ± 4.44    38(34, 41) 79.15%    6.92 ± 0.97    
Public rental housing 8 (0.54) 37.25 ± 6.76    38.5 

(25.5,41.5) 
74.74%    7.13 ± 0.64     

Rural area 819 (55.04) 38.44 ± 4.45    39(35, 42) 81.09%    6.73 ± 1.03    
Politics affiliationsa                

Party members 94 (6.32) 38.40 ± 4.81 1.13 0.32  40(36.75, 41) 82.63% 8.91 0.01  6.61 ± 1.01 1.05 0.35  
League members 1234 

(82.93) 
38.62 ± 4.44    39(35, 42) 81.07%    6.76 ± 1.07    

The masses 160 (10.75) 38.06 ± 4.52    38(31, 41) 76.70%    6.71 ± 1.10    
Family economic 

conditions                Good 47 (3.16) 39.28 ± 5.26 2.67 0.07  39(33, 42) 79.37% 0.10 0.95  6.74 ± 0.94 0.55 0.58  
Medium 1168 

(78.49) 
38.40 ± 4.44    39(35, 42) 80.80%    6.76 ± 1.07    

Low 273 (18.35) 39.01 ± 4.47    39(35, 41) 80.52%    6.68 ± 1.08    
Monthly consumption 

(RMB)b                ＜800 194 (13.04) 38.47 ± 4.53 0.91 0.46  39(34, 41) 79.15% 9.44 0.051  6.59 ± 1.08 3.54 0.007  
800–1500 1064 

(71.51) 
38.52 ± 4.39    39(35, 42) 81.20%    6.81 ± 1.02    

1500–2500 213 (14.31) 38.81 ± 4.71    39(35, 42) 80.63%    6.58 ± 1.24    

(continued on next page) 
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background, political affiliations and family members who received the 
COVID-19 vaccine. The knowledge scores of female students were 
higher than those of male students (e.g., female students vs. male stu-
dents: 82.35% vs. 71.91%, p < 0.001), the knowledge mastery level 
increased significantly with age (e.g. 23~, 22~ and 21~ vs. 20~, 19~ 
and 18~: 84.35%, 83.72% and 82.46% vs. 79.26%, 79.00% and 
76.13%, p < 0.001) and the knowledge mastery level of college- 
undergraduate students was significantly higher than that of un-
dergraduates and college graduates (e.g., college-undergraduate stu-
dents vs. undergraduate and college students: 84.22% vs. 80.11% and 
82.70%, p = 0.02). With regard to vaccination willingness, significant 
differences were observed in scores in terms of sex, grade, educational 
level, academic background in high school, monthly expenses, history of 
travel to above medium-risk areas, family members who received the 
COVID-19 vaccine and had side effects after receiving other vaccines. 
The willingness to be vaccinated was much higher among sophomores 
and juniors than among freshmen and seniors (e.g., sophomores and 
juniors vs. freshmen and seniors: 6.95 and 6.76 vs. 6.70 and 6.58, 
p = 0.001). It was also higher among female students than among male 
students (e.g., female students vs. male students: 6.79 vs. 6.52, 
p < 0.001). Students whose family members received the COVID-19 
vaccine scored higher than those whose family members did not 
receive the vaccine (e.g., yes vs no: 6.83 vs. 6.69). 

Multiple linear regression analysis showed that vaccination status of 
family members was the significant factors that influenced the students’ 
attitude toward the COVID-19 vaccine. The main factors influencing 
knowledge were sex, grade and academic background. With regard to 
the willingness to be vaccinated, sex, academic background, visits to 
areas above medium risk in the past 6 months, family members’ vacci-
nation status and the side effects experienced after receiving other 
vaccines were significant influencing factors (Table 1). 

4. Discussion 

This study developed the AKW questionnaire through literature re-
view, group discussion and consultation with experts. The content val-
idity of the scale was 0.98 and the Cronbach’s a coefficient was 0.71, 
indicating that the scale has some reliability. The AKW score in this 
study was 82.41 ± 8.50 (range: 14–109), indicating that nursing stu-
dents had a positive perception of the COVID-19 vaccine and were 
willing to receive it. 

4.1. Attitudes 

The items in the attitude dimension that obtained a low score were 
“Do you think the current outbreak is serious?” (63.60%), “Do you think 
the outbreak will recur in China?” (64.20%), “How much is the outbreak 
expected to affect your life in the next 5 months?” (59.80%) and “Do you 
think you are at high risk of contracting COVID-19?” (49.20%). The 
related fact is that the pandemic is now better controlled in China, 
leading to students being less vigilant due to beliefs that the pandemic 
will not recur and that the chance of infection is small. This finding 
suggests that the acceptance of the vaccine was lower when the 
perceived severity and fear of COVID-19 were lower, which is in 
agreement with the existing literature (Qiao et al., 2020; Graffigna et al., 
2020; Reiter et al., 2020). Kwok et al. (2021) found that the hospital 
nurses’ willingness to be vaccinated against COVID-19 declined after the 
COVID-19 pandemic situation improved. Therefore, schools should 
strengthen education regarding the COVID-19 vaccine and highlight the 
importance of vaccination among students, while accelerating the 
vaccination process with full respect for students’ vaccination willing-
ness, to increase the vaccination rates. Although the risk of the pandemic 
is perceived as low, students also believe that once they are infected with 
COVID-19, it can have a significant impact on them personally and their 
environment. 

A positive attitude is an important factor in controlling the outbreak Ta
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Table 2 
Scores of attitudes, knowledge and willingness of COVID-19 vaccine (N = 1488).  

Dimension Item Score 
range 

Mean (SD) P50 (P25, 
P75) 

Scoring 
rate (%) 

Attitude  11–55 38.54 ±
4.48  

70.07  

Do you think that contracting COVID-19 has a significant impact on your health? 1–5 3.88 ± 1.17  77.60  
Do you think that it will affect the people around you or the environment if you get COVID- 
19? 

1–5 4.44 ± 0.84  88.80  

Do you think that the current pandemic is serious? 1–5 3.18 ± 0.81  63.60  
Do you think that the pandemic will recur in China? 1–5 3.21 ± 1.00  64.20  
How much has the pandemic affected your life in the past 6 months? 1–5 3.54 ± 0.88  70.80  
How much is the pandemic will affect your life in the next 6 months? 1–5 2.99 ± 0.81  59.80  
Do you think that you are at high risk of contracting COVID-19 ? 1–5 2.46 ± 0.94  49.20  
Do you think you that you can get prevention from COVID-19 by vaccination? 1–5 3.77 ± 0.62  75.40  
Do you think that the vaccines available on the market are safe? 1–5 3.58 ± 0.66  71.60  
Do you think that the vaccine is effective? 1–5 3.66 ± 0.62  73.20  
How much do you care about vaccine-related information? 1–5 3.82 ± 0.79  76.40 

Knowledge  1–46  39(35, 42) 80.70  
Do you know who are the priority groups for vaccination? 0–8  8(8,8) 89.00  
What is the recommended age group for the vaccination? 0/5  4(4, 4) 79.60  
What are the correct methods of vaccination? 0–8  5(4, 7) 63.75  
What are the contraindications of the COVID-19 vaccine? 0–5  5(5,5) 89.40  
Which of the following statements are true? 0–5  5(4,5) 86.00  
Precautions for vaccination 0–5  5(5,5) 88.40  
How can herd immunity be achieved through vaccination? 0/5  5(5, 5) 87.00  
In general, how familiar are you with the COVID-19 vaccine? 1–5  3(3, 4) 67.60 

Vaccination 
willingness  

2–8 6.75 ± 1.07  84.38  

Do you want to be vaccinated against COVID-19? 1–6 5.00 ± 0.85  83.33  
Would you be willing to receive the COVID-19 vaccine if you are charged for it in the 
future? 

1–2 1.74 ± 0.44  87.00 

Total scale  14–109 82.41 ±
8.50  

75.61  

Fig. 1. Knowledge sources, vaccines choice, vaccination form, desired vaccine protection periods, reasons for willingness and unwillingness to be vaccinated, 
vaccine prices. 
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and increases the willingness to receive the COVID-19 vaccine (Yang 
et al., 2021). In this study, students whose family members had been 
vaccinated were able to view the vaccine with a more positive attitude. 
Family members receiving the COVID-19 vaccine had a positive influ-
ence on vaccination attitudes (Dror et al., 2020; Bell et al., 2020). Stu-
dents in the present study had moderate approval of the vaccine’s 
effectiveness and safety, which was in line with the reports of existing 
studies (Kreps et al., 2020). Univariate analysis revealed that the atti-
tude scores of the senior students were significantly higher than those of 
students from other grades. As the senior students were in hospital 
internship, they would be exposed to various types of patients every day 
and thus their risk of contracting COVID-19 was much higher than the 
risk of students from other three grades. As a result, their attitudes to-
ward the COVID-19 vaccine were more positive. Students with liberal 
arts backgrounds in this study scored higher on attitude. In China, 
nursing schools mainly recruit science students and liberal arts students 
usually accounted for a relatively small proportion. The COVID-19 
pandemic had a greater psychological impact on liberal arts students 
than on science students and the liberal arts students were more likely to 
experience anxiety (Odriozola-González et al., 2020), leading to greater 
awareness and recognition of the vaccine (Reiter, Pennell and Katz et al., 
2020). 

4.2. Knowledge 

The scoring rate of knowledge dimension was 80.70%. Item analysis 
showed that out of the 7 knowledge items, 5 items (contraindication of 
vaccination, key vaccinated groups, precautions after vaccination, herd 
immunity and adverse reactions) scored at more than 80%, indicating 
that most students had a good grasp of the COVID-19 vaccine. However, 
the relatively low scoring items of “the correct way to vaccinate 
(63.75%) and the recommended age group for the vaccination” 
(79.60%) suggested that these were weak points that needed to be 
strengthened. In the “correct method of vaccination” item, adenovirus 
vaccines and recombinant vaccine inoculation methods obtained the 
lowest scores. Only 40.39% of the students could clearly point out that 
nucleic acid testing was not necessary before vaccination, while most 
students believed that nucleic acid testing was necessary. Approximately 
69.83% of the students believed that the age group suitable for vacci-
nation was 18–60 years. However, according to the latest guidelines 
issued by the National Health Commission of China (2020), the rec-
ommended age for vaccination was changed to above 18 years, which 
suggested that the students’ knowledge should be updated over time. 

In terms of vaccine information sources, mobile phones, school 
training, computers and televisions ranked the top. Mobile phones and 
computers were the devices that college students used daily, which were 
the primary sources of information. Interestingly, school training per-
formed better than usage of computers in this study, which was not 
consistent with the reports of previous research (Olaimat et al., 2020). 
College students are an important group of individuals who can help 
promote the prevention of an epidemic. China is now vigorously car-
rying out the policy of universal immunization, which has attracted 
great attention from government departments, school management and 
teachers. Schools often hold lectures on COVID-19, emphasizing the 
importance of COVID-19 and integrating COVID-19-related knowledge 
into students’ daily lives, which improved students’ knowledge of 
COVID-19 vaccine. Grade, sex and high school background were sig-
nificant predictors of knowledge. Older individuals and senior students 
had a greater capacity to acquire and absorb knowledge (Olaimat et al., 
2020); their knowledge scores were significantly higher than those of 
younger individuals and junior students. Female students scored higher 
than male students, which was consistent with the results of previous 
research (Albaqawi et al., 2020; Zhong et al., 2020). Therefore, nursing 
educators should adopt a variety of education methods according to 
students’ characteristics to improve students’ knowledge of vaccines as 
well as to reduce their hesitation about vaccines. 

4.3. Vaccination willingness 

Among the 1488 students interviewed, the scoring rate of vaccina-
tion willingness was 5.00 ± 0.85 (83.33%), which was in the middle to 
upper level compared with that reported in existing studies (Qiao et al., 
2020; Sun et al., 2020; Graupensperger et al., 2021; Di Giuseppe et al., 
2021); this finding indicated that nursing students were more willing to 
be vaccinated than students in other majors. Results of the analysis of 
the reasons for willingness/unwillingness to be vaccinated showed that 
nursing students could have a certain degree of understanding of the 
necessity, effectiveness and safety of the COVID-19 vaccine based on 
their professional foundation. Moreover, their schools are preparing to 
organize group vaccinations, to increase the students’ vaccination 
willingness. What cannot be ignored is that students still have un-
certainties about the safety and effectiveness of COVID-19 vaccines. If 
this reluctance is not addressed prior to vaccination, it may reduce the 
actual number of vaccinated students and cause psychological pressure 
as well as unnecessary distress after vaccination (Lucia et al., 2020; Qiao 
et al., 2020). 

According to the results of the regression analysis, sex, academic 
background, visits to areas above medium risk in the last 6 months, 
vaccination status of family members and side effects experienced after 
vaccination were significant factors influencing the vaccination will-
ingness. In this study, the vaccination willingness of female students was 
significantly higher than that of male students, which is inconsistent 
with the results of existing studies (Freeman et al., 2020; Unroe et al., 
2021). This could be due to the fact that nursing is traditionally a 
female-dominated profession and male students who are a minority 
group in nursing schools sometimes feel isolated and are reluctant to 
participate in group activities (Powers et al., 2018), which may lead to a 
decrease in vaccination willingness (Christensen et al., 2018). Therefore, 
nursing educators should think about putting themselves in the shoes of 
different types of students and paying attention to the small but 
important group of male students during vaccination. 

In this study, the vaccination rate of family members of the surveyed 
students was 40.66% (605/1488) and the incidence of adverse reactions 
was 6.12% (37/605), which was higher than the median incidence of 
adverse reactions reported in existing studies (0.1–15.8%) (Baden et al., 
2021; China NHC, 2021). Therefore, students might not show willing-
ness to be vaccinated against COVID-19. In view of this, schools should 
strengthen education on the adverse reactions of COVID-19 vaccine; it 
should not only include the provision of theoretical knowledge, but also 
discuss the actual psychological and physiological effects of the vaccine, 
so that students can have an objective understanding of the side effects 
of vaccine, thus eliminating fear and enhancing the willingness to be 
vaccinated. Regarding vaccine selection, most students were willing to 
receive the vaccine even with a fee, with the acceptable price being 
within 100 RMB. Most of the students in this study spend 800–1500 
RMB per month. Thus, a vaccine price within 100 RMB is affordable for 
students. This also provides a reference for policy makers when setting 
vaccine prices, with recommendations that the vaccine prices be 
reasonable by basing it on the premise of ensuring medical equity. 

4.4. Limitations 

There are some limitations to this study. First, to ensure the timeli-
ness of the survey, we conducted an initial validation of the survey in-
strument through expert review. Although the CVI coefficient and 
Cronbach’s alpha coefficient are acceptable, further standard validation 
measures are needed. Second, this study was conducted 3 months after 
the vaccine was released, which may only reflect the initial stage of 
willingness to be vaccinated. Further research is still needed to analyze 
the middle and later stages of willingness to be vaccinated as well as the 
actual vaccination behavior. 
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5. Conclusion 

The study explored the nursing students’ attitudes, knowledge and 
vaccination willingness as well as the related factors. The nursing stu-
dents were not only representative of the medical professionals, but also 
representative of college students. This study served as a reference for 
policy makers to understand the vaccination willingness of medical 
workers and young people, which could optimize the management 
strategy of COVID-19 vaccination. The findings of this study can also 
help nursing educators to enhance follow-up education and increase the 
vaccination rates, with a focus on male students, lower age groups, those 
with science backgrounds and lower grades, students whose family 
members have not received the COVID-19 vaccine and those whose 
family members experienced side effects after receiving other vaccines. 
Due to the limitations posed by the study’s sample, further expansion of 
the study population to include post-secondary and specialist nursing 
students is needed to support our findings. In addition, further studies 
related to students’ anonymous vaccination intentions and actual 
vaccination behaviors are needed to evaluate the practical significance 
of this survey. 
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