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ABSTRACT

University students, who face an elevated risk of influenza due to close living quarters and frequent social
interactions, often exhibit low vaccine uptake rates. This issue is particularly pronounced among Chinese
students, who encounter unique barriers related to awareness and access, emphasizing the need for
heightened attention to this problem within this demographic. This cross-sectional study conducted in
May-June 2022 involved 1,006 participants (404 in the UK, 602 in Mainland China) and aimed to explore and
compare the factors influencing influenza vaccine acceptance and intentions between Chinese university
students residing in the UK (C-UK) and Mainland China (C-M). The study employed a self-administered
questionnaire based on the Theoretical Domains Framework and Capability Opportunity Motivation-
Behavior model. Results revealed that approximately 46.8% of C-UK students received the influenza vaccine
in the past year, compared to 32.9% of C-M students. More than half in both groups (C-UK: 54.5%, C-M:
58.1%) had no plans for vaccination in the upcoming year. Knowledge, belief about consequences, and
reinforcement significantly influenced previous vaccine acceptance and intention in both student groups.
Barriers to vaccination behavior included insufficient knowledge about the influenza vaccine and its
accessibility and the distance to the vaccine center. Enablers included the vaccination behavior of indivi-
duals within their social circles, motivation to protect others, and concerns regarding difficulties in accessing
medical resources during the COVID-19 pandemic. The findings of this study offer valuable insights for
evidence-based intervention design, providing evidence for healthcare professionals, policymakers, and
educators working to enhance vaccination rates within this specific demographic.
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Introduction students - are often overlooked in previous research that
largely focuses on vulnerable populations such as children,
the elderly, and those with chronic disease.>'* This is despite
the fact that their high-density living conditions and frequent
social interactions which make them particularly
susceptible.'*'> University students have been found to have
a high risk of experiencing severe symptoms and death, yet
they tend to underestimate the severity of influenza.'®'’
Influenza infections among them can lead to significant absen-
teeism, affecting their academic performance.”'® Despite these
risks, the vaccination rate among university students remains
suboptimal globally, particularly in comparison to other vul-
nerable groups.'’

Numerous empirical studies have investigated factors influen-
cing university students’ decisions to receive vaccines,”** pri-
marily conducted in the United States."” However, limited data

China has a substantial population at high risk for seasonal
influenza, resulting in a significant public health burden.'
Each year, seasonal influenza was estimated to result in
approximately 88,000 excess respiratory deaths from 2010 to
2015 in China.” This burden encompasses a range of social and
economic implications, including absenteeism from work or
school, elevated medical expenses, limited mobility due to
symptoms and contagiousness, and even job loss.’
Vaccination is the established method for protecting suscep-
tible individuals from severe symptoms and mitigating the risk
of disease transmission.* ® However, the vaccine coverage rate
in mainland China remains remarkably low.””® Based on
a systematic review spanning from 2005 to 2017, the pooled
vaccination rate among the general population was found to be
merely 9.4%.% Another review found that this rate was 16.74%

until 2022."° These numbers are much lower than the targeted
threshold of 40%, as identified by modeling studies, which is
deemed crucial for effective prevention and control of the
influenza epidemic at a national scale.'""?

Despite the high likelihood of contracting and transmitting
seasonal influenza, young adults - particularly university

are available for Chinese domestic students or those with
a Chinese cultural background studying abroad outside the US,
despite the growing number of Chinese students choosing the UK
as their study destination.”® The influence of race or ethnicity on
vaccine intention among university students has been identified
as a significant factor,”"** underlining the necessity for focused
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research that specifically explores the perspectives of Chinese
students. Moreover, prior research on university students has
predominantly concentrated on intrinsic or psychological, such
as risk perception and protective elements linked to vaccination
behavior, while often overlooking the external factors that influ-
ence decision-making.*>*° Given mainland China’s large popula-
tion and centralized governance structure, external factors, such
as policy, may significantly impact vaccine intentions. Therefore,
gaining a comprehensive understanding of vaccination behavior
among university students is vital for developing effective beha-
vioral intervention strategies and guiding future research.”'

To address these gaps, this study aims to investigate the
factors influencing influenza vaccination intention and accep-
tance among university students studying in Mainland China.
The mainland Chinese students studying in the UK have been
chosen as the comparative group for several reasons. Firstly, it
has the largest number of Chinese university students studying
abroad, providing a representative sample of this population.*
Secondly, the UK’s abundant supply of influenza vaccines
allows for measuring actual vaccine behavior and avoids
potential biases caused by limited vaccine availability in main-
land China.”® Lastly, comparing Chinese students in the UK
with those in mainland China allows for examining the influ-
ence of cultural and environmental backgrounds on vaccina-
tion decisions. Thus, this study will compare Chinese students
studying in mainland China with those studying in the UK as
two comparative groups (referred to as “C-M” and “C-UK”
students, respectively, for simplicity).

Methods
Context and procedure

The context of this study delves into the distinct settings of
influenza vaccination among Chinese university students in
Mainland China and the UK. It is important to highlight that
university students do not qualify as eligible individuals for
free influenza vaccines in both countries.>** There are differ-
ences in prices and access to the vaccine. In the UK, the
influenza vaccine costs approximately GBP 14.5 ($17.6).
Students can access influenza vaccines through local vaccine
centers or pharmacies, such as Boots or Superdrug.®* In China,
the influenza vaccine costs around CNY 150 ($21.4), and
students can only obtain it through clinics and hospitals.?
The study was conducted from May to June 2022. The timeline
for this study was deliberately selected outside the influenza
season. This decision aimed to assess the acceptance rate for
the previous season and the intention for the upcoming one.
Notably, Mainland China was operating under a zero-COVID
-19 policy during the study period.* This policy involved
preventive measures including mandatory face masks and
lockdowns. On the contrary, there are no COVID-19 restric-
tions in the UK during the study period as the related measures
had been lifted since February 2022.%°

The research protocol for this study received approval from
the UCL Ethics Committee before initiation (ref no. 21647/
001). The study adopted a cross-sectional research design,
involving the administration of two surveys among Chinese
university students in Mainland China and the UK separately.

The questionnaires were developed and administered online
using the Chinese survey platform Wenjuanxing.com. The
introduction pages conveyed information regarding the
research objectives and approximate survey duration, men-
tioning the voluntary nature of participation. Participants
indicated their consent by clicking “Continue,” agreeing that
they had read and approved all conditions outlined in the
informed consent document, including their rights, benefits,
and potential risks associated with their participation.

Participants

The study targeted Chinese university students aged 18 and
above studying in the UK or Mainland China. The inclusion
criteria for the “Chinese” population specify that participants
should be born in China, and both the participant and their
parents should hold Chinese nationality at the time of survey
completion. A combination of convenience and purposive
sampling methods was employed to recruit eligible partici-
pants, aiming to enhance survey response rates. The initial
survey link was disseminated through the university WeChat
accounts of University College London located in London,
UK, and Southeast University located in Jiangsu province,
China. It was also shared in student group chats in both the
UK and China where the researchers have access. Snowball
sampling was initiated by encouraging participants who com-
pleted the survey to share it solely within their class group
chats. To ensure eligibility, participants were asked to report
their university name and year of study. Additionally, partici-
pants were explicitly requested not to share the survey link
beyond their immediate social circles. Prior to inclusion, par-
ticipants were screened for eligibility based on their place of
study and year of birth.

Measurements

The survey instruments were inspired by the Theoretical
Domains Framework (TDF), which incorporates 33 behavior
change theories, and the adapted “Capability, Opportunity,
and Motivation-Behaviour Model” for the vaccination beha-
vior (COM-B).>’ "% These models have been successfully
applied in previous studies examining intentions to receive
vaccines for COVID-19 and HPV.*"** An initial version of
the questionnaire was pilot-tested among a small sample of
participants using convenience sampling, resulting in 51
responses and qualitative feedback. Based on the feedback,
the questionnaire was refined by rewording and clarifying
ambiguous questions to improve readability and comprehen-
sibility. The final version of the questionnaire comprised 36
items covering 7 TDF domains (see Supplementary
Material 1). The questionnaire structure and its relationship
with the COM-B and TDF domains are presented in Figure 1.
Participants were asked to indicate their level of agreement
with statements on a five-point Likert scale, ranging from
“strongly agree” to “strongly disagree.” The survey began
with sociodemographic questions to capture sample character-
istics, including age, gender, education, self-reported health
status, vaccine history, and the source of vaccine information.
Previous vaccine acceptance, or historical vaccine acceptance,
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Items of questions

K1.I know flu symptoms and how severe flu could be.

K2.I know how to prevent and treatment for flu.

K3.I know influenza transmission routes and infectivity intensity
K4.I know the benefits and safety of getting flu vaccine.

K6.I know where and how to get flu vaccine in the UK.

K7.1 know the potential side effects of flu vaccine and the likelihood of having side effects.

K8.1 know where to find credible information regarding flu vaccine if | need.

ER1.l have enough time to book a flu vaccine appointment or line up to receive the vaccine.

ER2.The distance of vaccine centre is not a problem for me.

ER3.I can afford the flu shot if needed (£14.5 / ¥150).

ER4.I have enough time to find the information about flu vaccination if | need.
S1.1 will mainly listen to the opinions of my family and friends

S2.1 would ask my GP (or domestic doctor) for advice

S3.1 will get the flu shot because of government and university promotions
S4.Information found on the web affects my willingness to be vaccinated
S5.The overall vaccination rate is important for me to make decision.

S6.Discussions on social media will affect my willingness to be vaccinated

B1.l don't think it's serious if you get the flu

B2.1 prefer natural immune than taking vaccine.

B3.1 feel that getting the flu will affect my study and life
B4.I think flu vaccine is safe.
B5.1 believe flu vaccine can reduce the risk being infected and having severe symptoms.

B6.1 think the benefits of flu vaccine outweigh its side effects

B7.1 think flu vaccine is important to achieve herd immunity and protect the vulnerable.

R1.If | see someone around me with the flu, I'll want to get vaccinated
R2.1 have seen people around me have serious side effects after being vaccinated

E1.I'm worried | may spread flu to my family and friends

COM-B TDF domain & definitions

2

= Knowledge

4 An awareness of flu disease, flu vaccine and how to receive it. K5.I know who need flu vaccine.

S
Environmental context & resources
An circumstance of a person’s situation of environment that

z discourage or encourage flu vaccination behavior

S

3

2

o

s Social influence

o Those interpersonal processes that can cause individuals to
change their thoughts, feelings or behavior towards flu vaccine
Beliefs about consequences
Acceptance of the truth, reality, or validity about outcomes of
having or rejecting the flu vaccine

c Reinforcement

;S_,’ Increasing the probability of vaccine behavior by given a

s stimulus

=]

°©

= Emotions

E2.Living alone while studying abroad made me more afraid of getting sick

A complex reaction pattern, involving experiential, behavioural, ¢3 | am afraid of needles

and physiological elements that may affect the flu vaccine
behavior

E4.Under the COVID-19 pandemic in the UK, | think it is important to get the flu vaccine

ES.I'm afraid of catching flu since colds and fevers can be troublesome during a pandemic

Intention

1.1 will pay for the flu shot if needed (£14.50/¥150)

A conscious decision to receive the flu vaccine or a resolve to act in a 2. will have a free flu shot

certain way

13.1 will spend time to get a flu shot if needed

14.1 will get the flu shot if | didn't have to wait in line

Figure 1. Questionnaire instruments, COM-B model, TDF and definitions.

was measured through three option questions with “never”,
“a year ago” and “within a year”. Participants’ intention to
receive the influenza vaccine was measured using two identical
questions with a five-point Likert scale, ranging from “very
likely” to “impossible” assessing their likelihood of getting the
vaccine within the next 6 months. To mitigate potential order
effects, the two questions were placed separately at the begin-
ning and end of the questionnaire.

Data analysis

Descriptive statistics were used to calculate frequencies and
percentages for demographic characteristics. The Shapiro-
Wilk tests have been performed to verify the data normality.
Independent t-tests were employed for continuous outcomes,
specifically age differences, between the two groups. Pearson’s
Chi-square test was conducted to examine differences in other
categorical outcomes between the two groups. The paired
Wilcoxon Sign Rank test was employed to assess differences
between vaccine intention scores recorded at the beginning
and end of the survey. Due to the skewness, a series of Mann-
Whitney tests were conducted to examine the difference in
vaccine acceptance and intention between the C-M and C-UK
student groups. Independent T-tests were used to analyze
group differences in response to each factor question.**
Scores for each TDF domain were derived by calculating the
mean score of corresponding items. Subsequently, binary
logistic regressions were performed separately for the two

groups to identify potential factors associated with vaccine
acceptance (either “yes” or “no”) and intention, adjusting for
demographic differences. The intention scores were measured
by taking the mean of the beginning and end questions. These
scores were then coded as either “very low to medium will-
ingness” (<2.5) or “high to very high willingness” (>2.5).
Statistical analysis was carried out using R 4.2.1,%° the
MASS* and the Likert’” packages. A significance level of
0.05 was established for all analyses, indicating statistical sig-
nificance at p < 0.05.

Results
Sample description

Sociodemographic characteristics

A total of 523 C-M students and 614 C-UK students completed
the survey. After data cleaning, which involved removing
participants based on country, age (>18), and response time
(>100 seconds), 119 (22.7%) participants were excluded from
the C-M sample, and 12 (2.0%) participants were excluded
from the C-UK sample. This resulted in 404 participants for
analysis in the C-M group and 602 in the C-UK group.

The mean age of the participants was 22.7 years (range: 18-
43). Table 1 shows that nearly three-fourths of the included
college students were female in both samples. The majority of
C-UK students were pursuing master’s degrees (73%), contri-
buting to a significantly higher mean age in C-UK compared to
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Table 1. Sociodemographic characteristics.

Total C-UK students C-M students
Sociodemographic category (N =1006) (N =404) (N=602) X2 or t? p-value
Age, years (Mean, * SD) 22.7 (£2.8) 23.2 (£2.2) 224 (£3.2) —-4.416 < .001
Gender, N (%) 0.009 925
Female 718 (71.4) 289 (71.5) 429 (71.3)
Male 288 (28.6) 115 (28.5) 173 (28.7)
Degree, N (%) 359.050 < .001
Bachelor 598 (59.4) 98 (24.3) 500 (83.1)
Master 382 (38.0) 295 (73) 87 (13.4)
Doctoral 26 (2.6) 11 (2.7) 15 (2.5)
Major, N (%) 173.390 <.001
Health-related 271 (26.9) 18 (4.5) 253 (42.0)
Others 735 (73.1) 386 (95.5) 349 (58.0)
City (Top 3), N (%) - -
UK-London 221 (22.0) 221 (54.7) -
UK-Coventry 46 (4.6) 46 (11.3) -
UK-Edinburgh 25 (2.5) 25 (6.2) -
China-Nanjing 246 (24.5) - 246 (40.1)
China-Suzhou 99 (9.8) - 99 (16.1)
China-Guiyang 56 (5.6) - 56 (9.1)
Frequency of having cold-like symptoms within last 3 months, N (%) 13.235 .004
0 644 (64.0) 233 (57.7) 411 (68.3)
1-2 341 (33.9) 160 (39.6) 181 (30.1)
3-4 20 (2.0 11(2.7) 9 (1.5)
>5 1(0.1) 0(0) 1(0.1)
Chronic disease, N (%) 4,004 135
Yes 29 (2.9) 8(2) 21 (3.5)
No 949 (94.3) 381 (94.3) 568 (94.4)
Unknown 28 (2.8) 15 (3.7) 13 (2.1)
Self-rated health condition, N (%) 230.4 < .001
Very bad 1(0.1) 1(0.20) 0(0)
Not good 132 (13.1) 12 (3.0) 120 (19.9)
Normal 424 (42.1) 99 (24.5) 325 (54.0)
Good 366 (36.4) 225 (55.7) 141 (23.4)
Very good 83 (8.3) 67 (16.6) 16 (2.7)

T-test was performed for continuous variables (age only); Chi-square tests were performed for categorical variables.
BCold-like symptoms — such as a blocked or runny nose, sneezing, and a sore throat — caused by all kinds of diseases, including lab-confirmed and non-lab-confirmed
influenza.

Table 2. Influenza vaccine history and intention by groups.

C-UK students, N (%) C-M students, N (%)
Category (N =404) (N=602) X2 P-value
Vaccine acceptance (history) 19.8 <.001
Never 101 (25) 186 (30.1)
A year ago 114 (28.2) 218 (36.2)
Within a year 189 (46.8) 198 (32.9)
Vaccine intention (Beginning) 22.597 <.001
Impossible 29 (7.2) 23 (3.8)
Less likely 109 (27.0) 130 (21.6)
Not sure 82 (20.3) 197 (32.7)
Likely 112 (27.7) 158 (26.2)
Very likely 72 (17.8) 94 (15.6)
(Ending) 14322 .006
Impossible 11 2.7) 6 (1.0)
Less likely 65 (16.1) 101 (16.8)
Not sure 127 (31.4) 228 (37.9)
Likely 119 (29.5) 186 (30.1)
Very likely 82 (20.3) 81 (13.5)
Planned time 338 <.001
Within 3 months 50 (12.4) 35(5.8)
3-6 months 32(7.9) 34 (5.6)
6-12 months 28 (6.9) 17 (2.8)
A year after 1(0.3) 7(1.2)
No plan 220 (54.5) 350 (58.1)
Not sure 73 (18.1) 159 (26.4)

C-UK students (N = 404) C-M students (N =602) Total sample (N = 1006)

Planned behavior® v P v P v p
(Before vs after) 6474 <.001 19014 .009 47844 <.001

#Mann-Whitney tests were performed to compare the beginning and ending intention scores; Intention scores used the five-point Likert scale (1 = Impossible, 2 = Less
likely, 3 = Not sure, 4 = Likely, 5 = Very likely).



C-M, where most students were pursuing bachelor’s degrees
(83%). There was a significantly higher proportion of students
studying health-related majors in the C-M sample compared
to the C-UK sample (42% vs. 4.5%, respectively). The top three
cities where the universities were located were “London,
Coventry, and Edinburgh” for the C-UK sample and
“Nanjing, Suzhou, and Guiyang” for the C-M sample.
Statistical tests revealed significant differences between the
two samples regarding age, degree, and major.

Regarding health-related categories, significant differences
were observed between the C-M and C-UK samples in the
frequency of having cold-like symptoms and self-reported
health conditions. C-M students generally reported lower
health scores and a lower frequency of having cold-like symp-
toms within the last three months compared to C-UK students.
Details can be found in Table 1.

Influenza vaccine acceptance and intention

Table 2 displays the influenza vaccine acceptance and
intention of the two samples, revealing significant differ-
ences across all measured categories. Approximately
46.8% of C-UK students reported receiving the influenza
vaccine within the past year, whereas only 32.9% of
C-M students reported the same. More than half of the
students in both samples indicated that they had no plans
to receive the influenza vaccine (C-UK: 54.5%, C-M:
58.1%). Significant differences were observed between
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the two samples in terms of vaccination intention mea-
sured at the beginning and end of the surveys. Paired
Wilcoxon tests showed that intention scores measured at
the end were significantly higher than those measured at
the beginning for the total sample and the two sub-groups
(C-UK, C-M).

COM-B model and TDF domain

All participants were queried about the factors influencing
their decision to receive the influenza vaccination. Self-
reported barriers were categorized within the seven domains
of the TDF framework. Figure 2 presents the Likert-scale
percentages for each question, along with group differences
tested by the T-test. Figure 1 illustrates the question indices,
and Supplementary Materials 2 and 3 provide additional sta-
tistical details. Descriptive results for each COM-B component
are outlined below. The figures cited in the subsequent sections
are calculated by aggregating the percentages of “disagree” and
“Strongly disagree” for negative statements, or “agree” and
“Strongly agree” for positive statements.

Capability

In the knowledge domain, over one-third of C-UK students
reported being unclear about K5 (34.41% unsure who needs
the vaccine), K6 (40.59% unsure where and how to get the
vaccine in the UK), and K7 (42.57% unsure about the side

TDF domains i . U}‘< studer?ts . i ; ; Mainland SltUdents Significant level @
K1 ko
K2 3%k k.
K3 * %k k
Knowledge k4 e
K5 3% %k k.
K6 *
K7 ko
kK81 IR 49444 IR, B ' *
ER1 *
Environmental | ER2
context &
Resources| ER3 * %k
R4 HEEEEEE = E 4§ EBSsSSS @B
S1
s2 *okok
Sodial S3 ko
influences sS4
S5
S61 IR0 0o EEE..., o o....,.,.n == 4
B1
B2 $okok
Belief about B3
consequences B4
B5 - % %k %k
B6 F*
B7 EE T
Reinforcement R1
R2 %k
E1
E2 %%k k.
Emotions E3 * %k
E4
E5
" - 3k 3k %k
*
Intention 12 { *%
13 ! *k
14 : * ok ok
T T T T T T T T T T %
300 200 100 0 100 200 400 200 0 200 p<0.05
o
p<0.005
No. of Responses 0,001
Strongly Agree Agree Neither Agree Nor Disagree Disagree Strongly Disagree

a Independent t-tests were performed to assess the group difference for each TDF domain.

Figure 2. Likert chart displaying questionnaire responses on factors influencing influenza vaccine decisions with group differences.
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effects of the influenza vaccine). In contrast, C-M students
generally demonstrated better knowledge across all items
than C-UK students. However, both C-M and C-UK students
showed a lack of knowledge on items K6 and K7, with 26.58%
and 29.24% of C-M students also reporting unsure on these
topics. Statistics reveal that both C-M and C-UK students have
the best knowledge regarding K2 (how to prevent and treat
influenza) and K3 (influenza transmission routes and infectiv-
ity intensity), with over 40% of both samples selecting “agree”
or “strongly agree.”

Opportunity

In the environmental context and resources domain, ER2
(distance to vaccination centers) was reported as a common
major barrier in both samples, with 29.95% and 23.09% of
C-UK and C-M students, respectively, acknowledging it as
a problem. A significant difference was found in ER3 (afford-
ability) between the two samples, with 73.27% of C-UK stu-
dents reporting they could afford the cost of the influenza
vaccine compared to only 56.15% among C-M students.

In the social influence domain, the proportion of
C-M students who would follow S2 (healthcare workers’
recommendations) and S3 (government and university pro-
motions) was significantly larger than that of C-UK students.
Conversely, C-UK students heavily relied on online informa-
tion such as S4 (websites) and S6 (social media), with 53.71%
and 51.24%, respectively, compared to C-M students (49.50%
and 45.52%).

Motivation

Regarding the beliefs about consequences domain, nearly one-
third of both samples acknowledge the potential severity of
influenza disease (B1). A significantly higher proportion
among C-M preferred natural immunity (B2) compared to
C-UK, with 37.04% vs. 25.73%, respectively. Factors such as
B5 (“trusting influenza vaccine in reducing the risk of infection
and having severe symptoms”) and B7 (“motivation to achieve
herd immunity and protect the vulnerable”) were identified as
enablers for more than half of the participants in receiving the
influenza vaccine.

Significant differences were found in all items in the inten-
tion domain between the two samples. Although the majority
of both groups showed a strong preference for a free vaccine
(I2) and a shorter waiting time (I4), C-M students expressed
less intention to pay (I1) for the vaccine and spend time
accessing it (I3), with 54.32% and 70.10%, respectively, com-
pared to C-UK students (68.81% and 76.49%).

Factors associated with the influenza vaccine uptake
intentions

After controlling for sociodemographic characteristics, logistic
regression analysis (Table 3) revealed that knowledge, belief
about consequences, and reinforcement domains were signifi-
cantly associated with both previous vaccine acceptance and
future vaccination intention among all participants. On the
other hand, environmental context and resources domain
(including time, distance of vaccine center, affordability),
social influences domain, and emotion domain were only

significantly associated with vaccination intention. Although
there was a significant association between vaccine history and
the C-UK and C-M students, there was no significant differ-
ence in their intentions. Overall, C-UK students demonstrated
higher previous vaccine acceptance but relatively lower inten-
tion to be vaccinated within the following year. The study
found that the intention score within the TDF domains was
not a significant influencing factor for actual vaccination
intention among university students. C-UK students with
higher knowledge scores (aOR=1.43, 95% CI [1.05-1.95],
p=.022), higher emotion scores (aOR=1.66, 95% CI
[1.04-2.66], p=.035), higher reinforcement scores (aOR =
1.80, 95% CI [1.31-2.47], p<.001), and lower belief about
consequences scores (aOR =0.43, 95% CI [0.25-0.72], p =.001)
exhibited a greater intention to receive the vaccination.
C-M students with higher social influence scores (aOR =1.79,
95% CI [1.11-2.88], p = .017), higher environmental context and
resource scores (aOR = 1.44, 95% CI [1-20.07], p =.049), higher
reinforcement scores (aOR = 1.53, 95% CI [1.08-2.17], p = .018),
and lower belief about consequences scores (aOR = 0.29, 95% CI
[0.16-0.52], p <.001) exhibited a greater intention to receive the
influenza vaccination. Only two TDF domains, belief about
consequences and intention, were found to negatively affect
influenza vaccine intention among C-UK (aOR =0.43 and
0.97, respectively) and C-M students (aOR =0.29 and 0.99,
respectively) and were also negatively correlated with their pre-
vious vaccine acceptance (C-UK: aOR = 0.68 and 0.94, respec-
tively; C-M: aOR = 0.54 and 0.80, respectively).

Discussion

The findings of this study shed light on the factors influencing
influenza vaccine acceptance and intention among Chinese
university students studying in the UK (C-UK) and
Mainland China (C-M).

One notable finding is the significance of knowledge on
influenza disease and influenza vaccine, as the primary barrier,
has a great impact on influencing both previous vaccine accep-
tance in the past and future vaccination intention among both
student groups, especially for C-UK students. These findings
support previous research indicating insufficient education
and awareness campaigns regarding influenza vaccines in the
Chinese population.*'**® This study adds that Chinese uni-
versity students are generally unaware of the importance of
vaccination, its potential benefits, and where to access the
vaccine. Additionally, the government and health authorities
may have limited motivation to promote influenza vaccines, as
mentioned earlier.'»*’ C-UK students may face additional
obstacles in receiving information on influenza vaccines due
to unfamiliar surroundings and language barriers.”

Accessibility to influenza vaccine centers also emerged as
a significant barrier, particularly in areas with scarce or distant
vaccine centers, which can deter university students from
intending to receive the influenza vaccine. It indicates that
convenient access to vaccines is crucial for increasing vaccine
uptake rates among university students, as evidenced by
a previous study.'® Efforts should be made to improve the
accessibility and convenience of vaccination services on cam-
puses and nearby areas. In the context of C-M China, cultural
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beliefs, preference for relying on natural immunity, and trust
in alternative healthcare systems can influence vaccine inten-
tion. Cultural norms, such as reliance on natural remedies or
a preference for traditional healthcare practices, contribute to
vaccine hesitancy or delay, consistent with previous findings.”!
While traditional Chinese medicine’s preference for herbal
remedies to treat influenza may bring attention to the issue,
there are concerns about the effectiveness.”® Therefore, pro-
moting preventive care through vaccination is crucial, as it
offers a proactive approach to healthcare rather than just
a curative one.”

Several factors were identified as enablers of vaccine accep-
tance and intention. These included the vaccination behavior
of individuals within their social circles who have received the
vaccine, motivation to protect others, and concerns about
seeking medical resources during the COVID-19 pandemic.
Interestingly, a difference was observed in the vaccine infor-
mation sources between C-UK and C-M students.
C-M students relied more on recommendations from health-
care workers and government or university promotions,® while
C-UK students heavily relied on online information. While
acknowledging that cultural and environmental factors may
contribute to the observed variations and warrant further
investigation, it is evident that the perspectives of peers, med-
ical professionals, and government and university campaigns
significantly influence vaccination attitudes among
C-M students.

Furthermore, the logistic regression analysis found that
knowledge and reinforcement domains were positively asso-
ciated with previous influenza vaccine acceptance and vacci-
nation intention in both C-M and C-UK student groups.
Conversely, belief about consequences was negatively corre-
lated with both indicators. This indicates that students who
have positive beliefs about the severity and impacts of influ-
enza tend to exhibit lower vaccine intention and acceptance,
which aligns with evidence from previous studies.'”>*>
Addressing misconceptions and enhancing confidence in the
vaccine’s effectiveness through targeted educational cam-
paigns and accurate information dissemination are essential
to improve vaccine acceptance.”®”” Additionally, among
C-UK students, intention was positively associated with emo-
tions, including fear of living alone while studying abroad,
concerns about the impact of COVID-19, and spreading the
virus to others, which supports the study’s hypothesis. In
comparison, among C-M students, intention was correlated
with environmental context and resources (such as distance,
time, and affordability) and social influences. These findings
provide valuable insights for designing future interventions
tailored to the specific needs of each group.

Another intriguing finding in our study is the note-
worthy surge in vaccination intention reported at the end
in comparison to participants’ initial responses. This may
be attributed to the survey questions, which could have
heightened awareness about the importance of the influ-
enza vaccine. Further qualitative investigations are war-
ranted to delve into the reasons behind this positive
change. It is essential to note that this increase aligns
with the well-known Hawthorne effect, wherein individuals
tend to alter their behavior when they are aware of being

observed.”®” Nonetheless, these results indicated the
potential effectiveness of interventions incorporating edu-
cation and reminders in enhancing influenza vaccination
intention among Chinese students.

Implications for intervention design

The main barrier to receiving the influenza vaccine is
a lack of knowledge and belief about the consequences of
vaccination. Targeted educational information emphasizing
the safety, necessity, and benefits of the vaccine is recom-
mended. It is important to tailor the communication strat-
egy according to the preferences of the target group.® For
instance, to promote vaccination among C-UK students,
leveraging social networks and influential community
members may be effective. It is important to note that
the impact of social media as both an enabler and
a potential barrier to vaccination information dissemina-
tion was not specifically assessed in the study survey.”*°'
This aspect should be considered in future research to
provide a more comprehensive understanding of the factors
influencing vaccination attitudes. On the other hand, main-
land students may respond better to policies and cam-
paigns promoted by the government. Additionally, limited
knowledge about accessing vaccines and related informa-
tion hinders vaccine acceptance among students, particu-
larly C-UK students. This suggests that Chinese students,
as an ethnic minority group, may face access issues due to
language and cultural barriers. They may also lack the skills
to navigate the UK health system effectively. In particular,
foreign-born Chinese might not be clear about healthcare
services (e.g., ways to find vaccine services, steps to book
appointments, or payment methods or procedures).®
Offering clear information on how and where to receive
the vaccine in the UK would be helpful in addressing this
barrier and potentially increasing their vaccination inten-
tion and acceptance.

Furthermore, incorporating the Theoretical Domains
Framework (TDF) and COM-B model can provide
a better understanding of vaccination behavior.’">°
Within this framework, this study represents the first
step in understanding the behavior and identifying areas
that require change. As summarized earlier, significant
underlying mechanisms, including facilitators and obsta-
cles, have been systematically identified. These mechan-
isms of action serve as potential targets for future
interventions aimed at increasing vaccine uptake rates
and addressing vaccine hesitancy among Chinese univer-
sity students. In the next stage, it is recommended to use
a comprehensive intervention mapping approach based on
the behavior change wheel to select potential intervention
functions and techniques.63 Moreover, understanding how
to enhance intention by improving the environmental
context and providing resources can also potentially influ-
ence vaccine behavior.®* This process requires restructur-
ing the overall context, involving stakeholders such as the
public sector, universities, and media to reduce barriers to
vaccine and information access.



Strengths and limitations

This study offers valuable insights into influenza vaccina-
tion intention among Chinese university students in the
UK and Mainland China, with notable strengths contri-
buting to our understanding. One strength is the inclusion
of two student groups with relatively larger sample sizes,
allowing for a more in-depth analysis. This enables
a better understanding of the barriers, enablers, and asso-
ciated factors specific to each group, which is crucial for
designing tailored interventions using a co-design
approach with the end-user group. However, it is impor-
tant to interpret the findings with caution due to the
differences in demographic characteristics between the
two groups. To address this, statistical methods were
employed to adjust for these differences during the regres-
sion modeling.

There are limitations to this study. One limitation is the use
of a self-reported survey, which may restrict the ability to
conduct a more in-depth evaluation of vaccination barriers
and verify participants’ actual immunization status.
Additionally, the non-probability sampling method used to
recruit students may introduce sampling bias,”> which should
be taken into consideration when interpreting the findings. In
particular, it is essential to discuss the potential bias introduced
by snowball sampling, particularly the risk of oversampling
students within a population who share similar perceptions
and value assessments of vaccination.®® To minimize potential
bias, efforts were made to include students from various uni-
versities in both countries and keep the questionnaire concise
and accessible. Furthermore, as mentioned above, the general-
izability of the findings may be limited by the demographic
characteristics of the sample. For example, there was a higher
proportion of medical students in the Mainland China sample
than the UK sample, which could have influenced some of the
results. The unequal distribution of participants across cities in
both countries may introduce selection bias, limiting the
representativeness of the samples, and potentially affecting
the generalizability of our findings to the larger Chinese stu-
dent population. Additionally, a relatively high proportion of
female respondents participated in the study. However, gender
did not show any significant effects on vaccination intention in
the present study. Moreover, it is essential to acknowledge that
the timing of the survey falls outside the typical influenza
season and it occurred during the ongoing COVID-19 pan-
demic, characterized by lockdowns and a focus on COVID-19
vaccination, which likely influenced social interactions and
perception of disease risk. Consequently, the acceptance esti-
mates generated from our study may have limited general-
izability to other times. Another factor to consider is that the
characteristics of the vaccines, such as the type, company, and
country of manufacture, were not taken into account, which
could potentially impact vaccination intention.

Despite these limitations, the findings of this study
provide valuable insights into influenza vaccination inten-
tion among Chinese university students and lay the
groundwork for further research and the development of
targeted interventions.

HUMAN VACCINES & IMMUNOTHERAPEUTICS 9

Conclusion

This study sheds light on the factors influencing influenza
vaccine acceptance and intention among Chinese university
students studying in the UK and Mainland China. The find-
ings highlight the critical need to bridge knowledge gaps,
address beliefs about consequences, harness social influences,
enhance vaccination service accessibility, and consider emo-
tional factors to effectively promote vaccine acceptance and
intention within this demographic. Key barriers identified
include insufficient knowledge and misconceptions regarding
the consequences of influenza vaccination. To overcome these
challenges, tailored communication strategies are imperative,
with social media platforms catering to C-UK students and
government or university promotions being more effective for
C-M students. Meanwhile, the findings support the notion that
greater knowledge of influenza, the vaccine and its access, and
adequate social support would likely increase the vaccine
intention and acceptance. These insights contribute to formu-
lating targeted interventions aimed at elevating influenza vac-
cine uptake rates and mitigating vaccine hesitancy among
Chinese university students. Further research and comprehen-
sive intervention mapping based on behavior change models
are recommended to address the identified barriers and facil-
itate vaccine uptake among this population.
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