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Objective: This study investigated factors influencing the knowledge, attitudes, practice profiles, and vaccination intentions among
Chinese nursing students and nursing interns toward the coronavirus disease (COVID-19) vaccination.

Materials and Methods: The multicenter cross-sectional study was based on a self-reported questionnaire collecting information
among nursing students and nursing interns from three major geographic regions of China, and the sample was selected by consecutive
sampling. The questionnaire was developed by knowledge, attitudes, and practice (KAP) theory. Univariate and multivariate logistic
regression were used for statistical analysis.

Results: A total of 3180 nursing students and interns (effective rate: 99.8%) from six Chinese provinces were polled. The vaccine
hesitation rate was 9.65% (307/3180), 2230 participants (70.1%) had gotten at least one dose of the vaccine, and 643 participants
(67.7%) had indicated a readiness to be vaccinated. The results showed that older age, higher academic background, perfect vaccine
management, others’ recommendations, influenza vaccination history, epidemic under control, knowledge of vaccines or intervals, and
vaccine knowledge training were associated with higher vaccination rates. Conversely, vaccine hesitancy was caused by a perceived
lack of physical need, uncertainty about vaccination requirements, and fear of vaccination.

Conclusion: This study provided population-based estimates of COVID-19 vaccine uptake intention among mainland Chinese
nursing students and interns. Factors such as age, education, vaccine knowledge, and attitudes influence COVID-19 vaccine behaviour.
Relevant authorities should understand the barriers to COVID-19 vaccination from knowledge, attitude and practice, which is
significant for formulating effective response strategies in future global public health crises.
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Introduction

As of June 24, 2023, the cumulative number of confirmed COVID-19 infections worldwide surpassed 760 million and
caused approximately 6.94 million deaths.' The explosive growth in the number of cases has posed intense physical and
mental pressure on medical personnel. Meanwhile, the shortage of personal protective equipment has also increased the
probability of infection among medical personnel. Studies have found that the proportion of health workers infected
ranged from 2-35% across countries during COVID-19 period.” These have brought a strong shock to the healthcare
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system.” Therefore, protecting healthcare providers is essential in responding to the pandemic. Studies have indicated that
healthcare workers’ reluctance to accept COVID-19 vaccination increases the risk of virus transmission to patients and
reduces the likelihood of patients being encouraged to vaccinate.* In addition, direct contact between nursing interns and
patients increases the chances of infection, and it is necessary to promote their active vaccination to protect themselves
and others.>® Schools play a crucial role in epidemic prevention and control because students’ density and mobility raise
the risk of infection. As a particular group among many students, nursing students receive systematic medical knowledge
education in school, one of the essential links to promoting health work smoothly.” Nursing students may be able to
provide information regarding vaccinations to their families, friends, or the community in their future careers. They may
also inspire other students to actively participate in the vaccination team by demonstrating a positive attitude and practice
toward the vaccination.® Therefore, assessing nursing students’ knowledge, attitude, willingness, and the factors
influencing vaccination behaviour is significant and should be considered.

Previous studies have demonstrated that people’s willingness to vaccinate varies significantly among different
populations, countries, and settings.”'® Favourable factors influencing vaccination include scientific sources of
information,'" previous influenza vaccination history,'? increased education,'? and fear of spreading the disease to family
members.'®> Concerns about the side effects of the vaccine,'* and the spread of worrying information on the Internet'”
may have led to varying degrees of vaccine hesitation among the vaccinated population. According to relevant studies,
the more comprehensive the knowledge of vaccines, the more positive the attitude towards vaccination, and the attitude
towards vaccines also influenced the degree of vaccine acceptance.'®!'” Researchers found that 43.8% of nursing students
in seven European countries were willing to receive vaccination against COVID-19."® A cross-sectional study of
different majors students’ attitudes and intentions toward COVID-19 vaccination in China found that medical students
(65.3%) were more aware of vaccines than non-medical students (53.6%)."°

The knowledge-attitude-practice (KAP) theory is a health behavior model widely used in medicine to explain how
personal knowledge and attitudes affect changes in health practice.”®*' Numerous researchers have applied this theory to
explore vaccination of different populations during epidemics,”? cancer patients,”> and medical students.>* However,
most studies have focused on vaccination intentions, while the impact of COVID-19 vaccine knowledge and attitudes
among nursing students and nursing interns on vaccination intentions has been ignored to varying degrees. This study
aimed to understand nursing students’ and nursing interns’ knowledge, attitude, and practice on the COVID-19 vaccine
through a large-scale multicenter study in China and to explore the factors influencing their willingness to vaccinate.
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Materials and Methods
Study Design and Participants

This study was designed as a multicenter, cross-sectional, population-based on questionnaire. Nurse students and nursing interns
were conducted using a self-assessment questionnaire through the online platform Wen Juan Xing (https://www.wjx.cn) from

February 1 to March 31, 2021. Potential study participants were recruited from nursing schools in three major geographical
regions of China, including Fujian, Hebei, Anhui, Shanxi, Gansu and Qinghai provinces, using the convenience sampling
method. First, the project leader of this study reached cooperation with the dean of the school of Nursing through communication.
Then, with the help of the dean, the project leader contacted the class teachers caring for students’ daily study and life in each
class. These teachers were responsible for sending the generated QR code posters or links to students through Wechat or QQ (two
of the most commonly used social media platforms in China) for filling in. Participants were informed that their participation was
voluntary and that their anonymous data would only be used for this study without being disclosed.

Inclusion criteria: (1) Nursing students and nursing interns; (2) Have sufficient ability to read, understand, and complete
online questionnaires. All participants provided informed consent and indicated voluntary participation in the survey.

Exclusion criteria: Individuals who faced challenges utilizing mobile phones or computers.

Questionnaire

The preliminary questionnaire entries were developed through a systematic review of relevant literature, followed by
a pre-survey of ten individuals selected from different schools.>>>® Based on the pilot test results, the experts of the
research group discussed and refined the items of the questionnaire, and finally formed the questionnaire named
“Knowledge, attitude, Practice and vaccination intention of nursing students and nursing interns on COVID-19 vaccine”,
which consists of the following four parts:

1. Demographic characteristics: Age, education level, ethnicity, religion, monthly household income, health status,
area of residence, and current status.

2. Knowledge of COVID-19 vaccine: Familiarity with COVID-19 vaccine knowledge, knowledge acquisition
channels, vaccination intervals (correct option: 28 days, incorrect option: 7 or 14 days), vaccine protection time
(correct option: half a year and above, incorrect option: three months and above or lifelong immunization) and
whether personal protection should still be done after vaccination.

3. Attitudes toward COVID-19 vaccine: This section included participants’ perceptions of the currently controlled
epidemic, whether vaccination of the seasonal flu virus is necessary to protect the family during the epidemic, and
reasons affecting vaccination.

4. Practice associated with COVID-19: This section aimed to assess the condition and willingness of COVID-19 or
seasonal influenza vaccine. We asked whether participants received regular seasonal influenza vaccination or
participated in the COVID-19 vaccine training, whether they proactively consulted a doctor about COVID-19 to
avoid infection or sought help from medical professionals when they had suspected symptoms, and whether they
could stay healthy by getting vaccinated. We also asked participants if they had or were willing to receive the
COVID-19 vaccine. We categorized participants who received or expressed willingness to receive the vaccine into
the “vaccine acceptance” group, and we placed those who did not receive the vaccine or were unwilling to receive
the vaccine into the “vaccine hesitancy” group.

Statistical Methods

Frequency and percentage were used to analyze demographic characteristics. Pearson chi-square test or Fisher’s exact test was
used to compare the two groups. Univariate and multivariate logistic regression were used to assess the relationship between
participants’ demographic characteristics, knowledge, attitudes, and practices related to COVID-19 and willingness to
vaccinate in the “vaccine acceptance” and “vaccine hesitancy” groups. A multivariate logistic regression model was
established to analyze the decisive factors affecting vaccination. The forward stepwise multivariate regression method was
used to analyze the decisive factors affecting vaccination. P-values<0.05 was considered as statistically significant. The results
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of multivariate logistic regression analyses were presented in forest plots with the comparative odds ratio (OR) and 95%
confidence intervals (CIs). All analyses were performed using SPSS26.0 (IBM Corporation, New York, NY, United States).

Ethical Statements

The study was conducted in accordance with the Declaration of Helsinki and was approved by the Medical Ethics
Committee of Xiamen Medical College and the audit of the Chinese Clinical Trial Registration Center (Registration
number: ChiCTR2100042804). All participants gave their consent to participate in this study. This includes participants
under 18 years of age, whom the Ethics Committee also approved.

Results
Participant Demographic Characteristics and COVID-19 Vaccination Status

From February 1 to March 31, 2021, 3186 nursing students and nursing interns were recruited from 6 provinces
nationwide. Six participants were excluded due to either a response time of less than 30 seconds or incomplete baseline
data. Thus, 3180 participants with an overall validity rate of 99.8% were included in the statistical analysis. As shown in
Figure 1A, a total of 2230 (70.1%) of the 3180 participants had received at least one dose of the vaccine, while 643
(67.7%) of the 950 (29.9%) participants who had not received the vaccine said they were willing to accept it.
Additionally, 307 (32.3%) were not willing to receive the COVID-19 vaccine, resulting in a vaccine hesitancy rate of
9.65% (307/3180). The results of the demographic characteristics showed statistically significant differences between the
vaccine acceptance and vaccine hesitation groups (Table 1). Those in the “vaccine acceptance” group appeared to be
older, more educated or had higher average monthly family income (all P < 0.05).

Participant Knowledge, Attitudes, and Practice Outcomes of COVID-19 Vaccine
As shown in Figure 1B, the knowledge sources about the COVID-19 vaccine among participants were online news
(89.3%), WeChat (83.2%), other (71.0%), television (69.3%), cell phone text messages (63.2%), microblogging (61.4%),
government announcements (54.2%), community village vaccination pamphlet bulletin board activities (informed by
others (43.0%), workplace (18.3%), and radio (10.3%). Table 2 compares the knowledge, attitudes, and practices adopted
by the two groups of subjects in regard to the COVID-19 vaccine. Results showed significant differences between the
two groups of participants on knowledge, attitudes, and practices (P < 0.05). In terms of knowledge, only 213 (6.7%)
participants were unaware of the vaccine; 1766 (55.5%) names were aware of the vaccination interval, and more than half
of participants were unaware or uncertain about the duration of protection from vaccination. 2991 (94.1%) participants
were willing to wearing masks after vaccination.

In terms of attitudes, participants who believed that the current outbreak was under control were confident in future
protection. Factors that influenced participants’ willingness to receive the COVID-19 vaccine included recommendations
from the national government, news media publicity, recommendation by medical experts, recommendations by people
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Figure | COVID-I9 vaccination status and intention (A) and sources of vaccine information (B).
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Table | Comparison of Demographic Characteristics and Vaccine Acceptance

Characteristic and All Participants Vaccine Acceptance Vaccine Hesitancy P
Category (n=3180) (n=2873) (n=307)
Age (years)
<18 1355(42.6) 1089(37.9) 266(86.6) <0.001
18-20 1594(50.1) 1558(54.2) 36(11.7)
>20 231(7.3) 226(7.9) 5(1.6)
Education
High school or under 848(26.7) 599(20.8) 249(81.1) <0.001
College 2131(67.0) 2078(72.3) 53(17.3)
Bachelor or above 201(6.3) 196(6.8) 5(1.6)
Race
Han 3041(95.6) 2742(95.4) 299(97.4) 0.111
Others 139(4.4) 131(4.6) 8(2.6)
Personal religion
No 2998(94.3) 2713(94.4) 285(92.8) 0.252
Yes 182(5.7) 160(5.6) 22(7.2)
Average monthly income of
family (CNY)
<2000 936(29.4) 849(29.6) 87(28.3) <0.05
20004000 1341(42.2) 1200(41.8) 141(45.9)
4001-6000 555(17.5) 500(17.4) 55(17.9)
6001-8000 185(5.8) 166(5.8) 19(6.2)
>8000 163(5.1) 158(5.5) 5(1.6)
Health condition
Well 2981(93.7) 2692(93.7) 289(%4.1) 0.852
General 180(5.7) 164(5.7) 16(5.2)
Not well 19(0.6) 17(0.6) 2(0.7)
Risk level of residence
High 5(0.2) 5(0.2) 0(0.0) 0.074
Median 67(2.1) 55(1.9) 12(3.9)
Low 3108(97.7) 2813(97.9) 295(96.1)
Identity
Nursing interns 132(4.2) 127(4.4) 5(1.6) 0.020
Nursing students 3048(95.8) 2746(95.6) 302(98.4)

Abbreviation: CNY, Chinese Yuan.

around them to reduce the spread of COVID-19, high-risk and priority groups, well-managed vaccine, adequate vaccine
supply in the region, effective vaccine against variant viruses, a perceived need for vaccination, clear location of
vaccination, without afraid of needle, frequent travel and need for vaccination, and sufficient time for vaccination. No
contraindications appeared to be more likely to receive the vaccine or more willing to receive the COVID-19 vaccine
(P < 0.05). In terms of practice, participants who regularly received the flu vaccine and had participated in vaccine
knowledge training were more willing to receive the COVID-19 vaccine (all P < 0.05).

Factors Influencing Vaccination Practice and Willingness to Vaccinate

As shown in Figure 2, Participants who were relatively older (18-20 years vs <18 years, OR=0.485, 95% CI=0.298-0.789) and
more educated (college vs high school or under, OR=0.141, 95% CI=0.092—0.217; bachelor or above vs high school or under,
OR=0.285, 95% CI=0.105-0.771), knew a lot about COVID-19 vaccine (OR =0.236, 95% CI=0.089-0.626), clearly understood
the interval between vaccinations (OR=0.524, 95% CI=0.361-0.761), the epidemic is under control (OR=0.518, 95% CI=0.292—
0.917), accepted recommendations from people around them (OR=0.202, 95% CI=0.116-0.351), perfect vaccine management
(agreement vs disagreement, OR=0.171, 95% CI=0.054-0.547; uncertain vs disagreement, OR=0.249, 95% CI=0.077-0.805),
receiving regular seasonal influenza vaccination (OR=0.445, 95% CI=0.295-0.699) and having participated in training on
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Table 2 Comparison of Subjects’ Knowledge, Attitudes, and Practice Regarding the COVID-19 Vaccine

Characteristic and Category All Participants | Vaccine Acceptance | Vaccine Hesitancy | P
(n=3180) (n=2873) (n=307)

Familiarity of COVID-19 vaccine
Sufficient knowledge 261(8.2) 254(8.8) 7(2.3) <0.001
General knowledge 2706(85.1) 2469(85.9) 237(77.2)
Limited knowledge 213(6.7) 150(5.2) 63(20.5)

Vaccination interval of the domestic COVID-19
Correct 1766(55.5) 1670(58.1) 96(31.3) <0.001
Error 972(30.6) 872(30.4) 100(32.6)
Do not know 442(13.9) 331(11.5) 111(36.2)

Protective time of domestic COVID-19 vaccine
Correct 1558(49.0) 1437(50.0) 121(39.4) <0.001
Error 574(18.1) 545(19.0) 29(9.4)
Do not know 1048(33.0) 891(31.0) 157(51.1)

Should people take personal protective measures such as

wearing masks after receiving vaccines

Yes 2991(94.1) 2739(95.3) 252(82.1) <0.001
No 40(1.3) 32(1.1) 8(2.6)
Do not know 149(4.7) 102(3.6) 47(15.3)

The COVID-19 epidemic is currently under control
Agreement 1537(48.3) 1453(50.6) 84(27.4) <0.001
Uncertain 1373(43.2) 1177(41.0) 196(63.8)
Disagreement 270(8.5) 243(8.5) 27(8.8)

To protect your family you should get the seasonal flu vaccine
Agreement 520(16.4) 486(16.9) 34(11.1) 0.009
Disagreement 2660(83.6) 2387(83.1) 273(88.9)

Confidence of vaccines
High 2987(93.9) 2735(95.2) 252(82.1) <0.001
Uncertain 182(5.7) 130(4.5) 52(16.9)
Low 11(0.3) 8(0.3) 3(1.0)

Reasons affecting vaccination

Government recommendation

Agreement 2921(91.9) 2693(93.7) 228(74.3) <0.001
Uncertain 213(6.7) 146(5.1) 67(21.8)
Disagreement 46(1.4) 34(1.2) 12(3.9)
News media publicity
Agreement 2633(82.8) 2462(85.7) 171(55.7) <0.001
Uncertain 448(14.1) 336(11.7) 112(36.5)
Disagreement 99(3.1) 75(2.6) 24(7.8)
Medical experts recommendation
Agreement 2866(90.1) 2648(92.2) 218(71.0) <0.001
Uncertain 268(8.4) 194(6.8) 74(24.1)
Disagreement 46(1.4) 3I(1.1) 15(4.9)
Recommended by around people
Agreement 2481(78.0) 2345(81.6) 136(44.3) <0.001
Uncertain 539(16.9) 410(14.3) 129(42.0)
Disagreement 160(5.0) 118(4.1) 42(13.7)
Responsibility to reduce the chance of transmission
Agreement 2854(89.7) 2633(91.6) 221(72.0) <0.001
Uncertain 235(7.4) 163(5.7) 72(23.5)
Disagreement 91(2.9) 77(2.7) 14(4.6)
(Continued)
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Table 2 (Continued).
Characteristic and Category All Participants | Vaccine Acceptance | Vaccine Hesitancy | P
(n=3180) (n=2873) (n=307)
High-risk need to be vaccinated
Agreement 2940(92.5) 2694(93.8) 246(80.1) <0.001
Uncertain 188(5.9) 138(4.8) 50(16.3)
Disagreement 52(1.6) 41(1.4) 11(3.6)
Perfect vaccine management
Agreement 2754(86.6) 2563(89.2) 191(62.2) <0.001
Uncertain 394(12.4) 294(10.2) 100(32.6)
Disagreement 32(1.0) 16(0.6) 16(5.2)
Sufficient vaccines supply
Agreement 1948(61.3) 1832(63.8) 116(37.8) <0.001
Uncertain 1104(34.7) 930(32.4) 174(56.7)
Disagreement 128(4.0) 111(3.9) 17(5.5)
Vaccines are not effective
Agreement 836(26.3) 774(26.9) 62(20.2) 0.028
Uncertain 1750(55.0) 1562(54.4) 188(61.2)
Disagreement 594(18.7) 537(18.7) 57(18.6)
Not need to be vaccinated in health
Agreement 414(13.0) 368(12.8) 46(15.0) <0.001
Uncertain 541(17.0) 409(14.2) 132(43.0)
Disagreement 2225(70.0) 2096(73.0) 129(42.0)
Do not know where to vaccinate
Agreement 502(15.8) 444(15.5) 58(18.9) <0.001
Uncertain 824(25.9) 663(23.1) 161(52.4)
Disagreement 1854(58.3) 1766(61.5) 88(28.7)
Fearness of injection
Agreement 854(26.9) 749(26.1) 105(34.2) <0.001
Uncertain 480(15.1) 407(14.2) 73(23.8)
Disagreement 1846(58.1) 1717(59.8) 129(42.0)
Frequent outings require vaccination
Agreement 1915(60.2) 1778(61.9) 137(44.6) <0.001
Uncertain 597(18.8) 491(17.1) 106(34.5)
Disagreement 668(21.0) 604(21.0) 64(20.8)
No time for vaccination
Agreement 344(10.8) 306(10.7) 38(12.4) <0.001
Uncertain 592(18.6) 482(16.8) 110(35.8)
Disagreement 2244(70.6) 2085(72.6) 159(51.8)
Contraindications
Agreement 1628(51.2) 1519(52.9) 109(35.5) <0.001
Uncertain 687(21.6) 556(19.4) 131(42.7)
Disagreement 865(27.2) 798(27.8) 67(21.8)
Have you been regularly vaccinated against the seasonal flu
Yes 969(30.5) 937(32.6) 32(10.4) <0.001
No 2211(69.5) 1936(67.4) 275(89.6)
Obtained training on vaccine
Yes 1359(42.7) 1304(45.4) 55(17.9) <0.001
No 1821(57.3) 1569(54.6) 252(82.1)
(Continued)
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Table 2 (Continued).

Characteristic and Category All Participants | Vaccine Acceptance | Vaccine Hesitancy | P
(n=3180) (n=2873) (n=307)

| will take the initiative to consult a doctor about COVID-19 to
avoid contracting the virus

Approve 1074(33.8) 973(33.9) 101(32.9) 0911
Some favor 800(25.2) 720(25.1) 80(26.1)
Not really in favor 1306(41.1) 1180(41.1) 126(41.0)

When | have suspected symptoms of COVID-19, | seek help

from medical professionals

Approve 2320(73.0) 2101(73.1) 219(71.3) 0.772
Some favor 606(19.1) 545(19.0) 61(19.9)
Not really in favor 254(8.0) 227(7.9) 27(8.8)

| will stay healthy by getting the COVID-19 vaccine
Approve 851(26.8) 778(27.1) 73(23.8) 0.130
Some favor 1168(36.7) 1062(37.0) 106(34.5)
Not really in favor I161(36.5) 1033(36.0) 128(41.7)

COVID-19 vaccine (OR =0.586, 95% CI=0.411-0.836) were more likely to receive COVID-19 vaccine. Conversely, participants
who did not think they physically needed or were unsure about the need for vaccination (agree vs disagree, OR=2.990, 95%
CI=1.890-4.730; unsure vs disagree, OR =3.294, 95% CI=2.301-4.715), and those who were afraid of the shot (OR=1.611, 95%
CI=1.130-2.297) were significant factors contributing to participants’ hesitation. The multivariate logistic regression showed
a good model fit superiority (x* = 4.606, df = 8, p = 0.799).

Discussion

This study explored the knowledge, attitudes, and behaviors of nursing students and nursing interns towards the COVID-
19 vaccine in six provinces of China and the factors influencing their decision to get vaccinated. The study included 3180
participants, of whom 70.1% were vaccinated. This result indicated that higher vaccination rates were associated with
participants demographics (older age, higher literacy), knowledge (greater familiarity with vaccine knowledge, clear
understanding of vaccination intervals), attitudes (accepting recommendations from peers and perfect vaccine manage-
ment), and personal practices (influenza vaccination history, COVID-19 vaccine-related training).9.65% of the partici-
pants surveyed were reluctant to get vaccinated. Vaccine resistance was associated with a perception that their body did
not need or was unsure if they needed the vaccine and a fear of getting the shot.

The study show that older participants (18-20 years old) had more positive vaccination profiles than younger
participants (< 18 years old), possibly due to an increased ability to acquire and assimilate knowledge with age and
a greater understanding of COVID-19-related conditions. However, inconsistent with previous study,?® our study did not
conclude that the vaccination rate increased with age, which may be related to the small percentage of participants in the
older than 20 years old group. Additionally, this study found that a lower level of education may be an influencing factor
for vaccine hesitation, similar to the results of an international study.>® This can be explained by the fact that educational
status can strongly predict knowledge stock.’’ Before the implementation of wide-reaching vaccination campaigns,
educators can use a variety of methods, including the creation of educational videos, dissemination of informative
leaflets, and organization of expert lectures, to expand students’ understanding and encourage vaccine acceptance.

In terms of knowledge, our study found that compared with the vaccine hesitancy group, people in the vaccine acceptance
group were more familiar with knowledge related to vaccination, such as the interval between vaccinations and the protection
time after vaccination. This may be because participants who knew more about the vaccine were more aware of its importance
for pandemic control and thus protect themselves and those around them through vaccination. Previous studies®” found a high
association between people’s willingness to vaccinate and their knowledge of the COVID-19 vaccine. However, there were
still a large number of nursing students and nursing interns who answered incorrectly about the interval between vaccinations
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Variable Adjusted OR (95%CI) P value
Age(ref: <18)
18-20 - 0.485(0.298-0.789)  0.004
>20 - 0.576(0.212-1.564)  0.279
Education(ref:High school or under)
College ™ 0.141(0.092-0.217) <0.001
Bachelor or above -— 0.285(0.105-0.771)  0.013
Familiarity of COVID-19 vaccine(ref: Limited knowledge)
Comprehensive knowledge - 0.236(0.089-0.626)  0.004
General knowledge - 0.666(0.436-1.020)  0.062
Vaccination interval of the domestic COVID-19(ref: Don't know)
Correct = 0.524(0.361-0.761)  0.001
Error - 0.754(0.521-1.092)  0.136
The COVID-19 epidemic is currently under control(ref: Disagreement)
Agreement — 0.518(0.292-0.917)  0.024
Uncertain —-— 0.851(0.493-1.468)  0.562
Confidence of vaccines(ref: Disagreement)
Agreement - »  1.259(0.114-13.847) 0.851
Uncertain —t—®&—p»  3.207(0.283-36.340) 0.347
Reasons affecting vaccination
Recommended by around people(ref: Disagreement)
Agreement = 0.202(0.116-0.351) ~ <0.001
Uncertain - 0.478(0.267-0.858)  0.013
High-risk need to be vaccinated(ref: Disagreement)
Agreement — 1.265(0.413-3.875)  0.681
Uncertain ——— 0.641(0.195-2.113)  0.465
Perfect vaccine management(ref. Disagreement)
Agreement L 0.171(0.054-0.547)  0.003
Uncertain -— 0.249(0.077-0.805)  0.020
Not need to be vaccinated in health(ref: Disagreement)
Agreement — 2.990(1.890-4.730) <0.001
Uncertain — 3.294(2.301-4.715) <0.001
Fear of injection(ref: Disagreement)
Agreement —— 1.611(1.130-2.297)  0.008
Uncertain = 1.355(0.905-2.030)  0.141
Have you been regularly vaccinated against the seasonal flu(ref: No)
Yes - 0.455(0.295-0.699) <0.001
Obtained training on vaccine(ref: No)
Yes : il I : : : 0.586(0.411-0.836)  0.003

Figure 2 Forest plots for multivariate logistic regression analysis of vaccination behavior and intention.

(44.5%) and the protective time of the vaccine (51.1%), which may be the deficiencies that the government and relevant
departments should pay attention to in the process of promoting vaccines in the future. 94.1% of the participants knew that
they should still wear masks after vaccination, which indicates that nursing students and interns have a strong sense of self-
protection and health awareness under the influence of the social environment in China.*?

In addition, in our study, social media (online news, WeChat) was the primary source of COVID-19 vaccine information for
participants. With the widespread use of the Internet and mobile devices, young people have easy access to various sources of
information through the Internet and social media.** On the other hand, it should be noted that online media sometimes spread
alarming disinformation,®” which can negatively influence those who are already hesitant about vaccination decisions. In this
regard, the government should make full use of social media to spread vaccination information, accurately monitor relevant
information published on social media, crack down on platforms spreading false news, and act as “gatekeepers” for the public to
receive correct information. Consistent with a study conducted in Saudi Arabia,*® our univariate analysis showed that government
recommendations and medical experts were the most trusted sources of vaccination information in China. To improve vaccination
rates, in the future, efforts could be directed at the younger generation to disseminate evidence-based medical knowledge and
speed up vaccination.’” Medical workers can also use their professional knowledge to communicate with the public through social
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media platforms. By addressing concerns about vaccines, clarifying false information, and increasing public confidence in
vaccination,”® they can help accelerate efforts to contain this significant global public health event.

According to the KAP theory, knowledge is the foundation for change, while attitudes are the driving force behind
behavior change. Therefore, improving positive attitudes towards vaccination is critical to optimizing vaccination
programs. Once a robust and positive attitude develops, it will likely translate into vaccination practice. In our study,
95.2% of nursing students and interns in the “vaccine acceptance” group expressed strong confidence in the vaccine.
Previous studies®® ' have shown a large body of research exploring the differences between nurses and physicians
regarding COVID-19 or seasonal influenza vaccination, with nurses showing more hesitancy than physicians. The
findings of this study indicate that a majority (69.5%) of nursing students and trainees did not receive regular influenza
vaccination. Nursing students and nursing interns, being potential reserves for future medical institutions, may engage in
more frequent patient interaction during their clinical practice than doctors. They hold a crucial position in shaping
patients’ attitudes towards vaccination. Therefore, it is critical for them to provide better information about the risk of
infection and the availability of documentation on the safety and effectiveness of newly developed vaccines.

Moreover, the results show that the two themes promoting vaccination behaviour/intention are: recommended by around
people and improved vaccine management, consistent with the current reported findings.**** People are more or less influenced
by their surroundings, and if their family members or friends want them vaccinated, their willingness to be vaccinated becomes
much higher. Although high-risk groups, such as medical workers, may be prioritized for vaccination,** the growing availability
of various vaccines and the promotion of herd immunity initiatives have made vaccination a common need for people worldwide.
The distribution, storage, transportation of vaccines, and the monitoring of adverse reactions after vaccination are crucial to ensure
the smooth implementation of mass vaccination.*> Additionally, vaccine hesitation was higher among participants who did not
think they physically needed the vaccine and those who were afraid of the shot. To increase vaccination rates, health promotion
lectures focusing on the risks to oneself and the surrounding population when infected with the virus and the benefits of
vaccination can be conducted.

Regarding the relevant behaviors, participants who had attended the training on the COVID-19 vaccine showed more
active vaccination behaviors. After systematic training by relevant institutions and departments, those with a deeper under-
standing of vaccination can be more motivated to join the vaccination team.’ A research demonstrated that a history of
influenza vaccination has a favorable effect on COVID-19 vaccination intentions.'? Our study also found that past behavior
may be one of the important factors influencing vaccination behavior. Following the publication of the COVID-19 vaccination
policy, participants who received a regular dose of seasonal influenza vaccination reported more positive behaviors. Recent
data indicates that China’s influenza vaccination rate for the 2021-2022 season stands at a mere 2.47%,*¢ significantly lower
than other countries worldwide, such as England (48.0%).%” Vaccination can be viewed as an expression of personal habit,*® as
it involves proactively protecting oneself from infectious diseases. Public health organizations should promote influenza
vaccination as part of preventive health practices. This may reduce resistance to future group vaccination programs.

This study has some limitations that should be further considered. First, our study participants consisted of nursing
students, and nursing interns cannot be generalized to all healthcare workers. Additionally, this cross-sectional design means
causality could not be inferred from the results. Although participants reported acquiring more knowledge about the vaccine
during the pandemic, we could not compare changes in their KAP over time. Therefore, further longitudinal studies are
warranted. Despite these limitations, the present study based on substantial data and a considerable sample size pertaining to
vaccination acceptance among nursing students and interns concerning their knowledge, attitudes, and practices (KAP). These
findings may contribute valuable insights to assist educational institutions and relevant authorities in developing rapid and
practical strategies to increase student vaccination rates in the event of similar future public health crises.

Conclusion

Our study revealed that students’ overall acceptance of the COVID-19 vaccine was high, but there is still room for
improvement. We found that personal characteristics, attitudes, practices, and knowledge of vaccines influenced the
acceptance of vaccines. In order to promote vaccination, relevant education departments should actively use multiple
channels to disseminate knowledge about COVID-19 vaccine, increase the confidence of nursing students and nursing
interns in vaccination, and improve vaccination coverage.
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