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Background: Maintaining health of healthcare workers with vaccination is a major component of pan-
demic preparedness and acceptance of vaccinations is essential to its success. This study aimed to exam-
ine impact of the coronavirus disease 2019 (COVID-19) pandemic on change of influenza vaccination
acceptance and identify factors associated with acceptance of potential COVID-19 vaccination.
Method: A cross-sectional self-administered anonymous questionnaire survey was conducted among
nurses in Hong Kong, China during 26 February and 31 March 2020. Their previous acceptance of influ-
enza vaccination and intentions to accept influenza and COVID-19 vaccination were collected. Their rela-
tionship with work-related and other factors were examined using multiple multinomial logistic
regressions.
Results: Responses from 806 participants were retrieved. More nurses changed from vaccination refusal
to hesitancy or acceptance than those changed from acceptance to vaccination hesitancy or refusal (15.5%
vs 6.8% among all participants, P < 0.001). 40.0% participants intended to accept COVID-19 vaccination,
and those in private sector (OR: 1.67, 95%CI: 1.11–2.51), with chronic conditions (OR: 1.83, 95%CI:
1.22–2.77), encountering with suspected or confirmed COVID-19 patients (OR: 1.63, 95%CI: 1.14–2.33),
accepted influenza vaccination in 2019 (OR: 2.03, 95%CI: 1.47–2.81) had higher intentions to accept it.
Reasons for refusal and hesitation for COVID-19 vaccination included ‘‘suspicion on efficacy, effectiveness
and safety”, ‘‘believing it unnecessary”, and ‘‘no time to take it”.
Conclusion: With a low level of COVID-19 acceptance intentions and high proportion of hesitation in both
influenza and COVID-19 vaccination, evidence-based planning are needed to improve the uptake of both
vaccinations in advance of their implementation. Future studies are needed to explore reasons of change
of influenza vaccination acceptance, look for actual behaviour patterns of COVID-19 vaccination accep-
tance and examine effectiveness of promotion strategies.

� 2020 Elsevier Ltd. All rights reserved.
1. Introduction

Coronavirus disease 2019 (COVID-19) is a novel illness caused
by a pathogen named ‘‘severe acute respiratory syndrome coron-
avirus 2” (SARS-CoV-2) [1]. The World Health Organization
(WHO) declared the situation of COVID-19 as pandemic on 11
March 2020 [2]. To date, there is neither SARS-CoV-2-specific med-
ications nor vaccinations for treatment and prevention of COVID-
19 [3,4]. The development of COVID-19 vaccination and its future
implementation is vital to prevention and elimination of the dis-
ease [3], and the success of a vaccine relies not only on its efficacy
but also the coverage of the vaccination [5]. Therefore, strategies to
improve acceptance of COVID-19 vaccinations is crucial in preven-
tion of spread of COVID-19. There is a need to identify factors
which could contribute to acceptance of COVID-19 vaccination,
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especially among health care workers, who are of high risk of being
infected COVID-19.

There were plenty of research studying factors associated or
influenced acceptance of vaccinations among health care workers.
A systematic review [6] on factors influencing uptake of influenza
vaccination of health care workers found that they were more
likely to accept H1N1 vaccination if they perceived the vaccine is
safe and effective in preventing infection of self and others, and
perceived the H1N1 pandemic was severe. It was also found in a
study among nurses that concern about contracting avian influ-
enza and perceived lack of control over avian influenza infection
contributed to higher uptake rate of relevant vaccine [7]. Previous
seasonal influenza vaccination was another strong predictor to
acceptance of H1N1 vaccination among health care workers across
different countries and regions during the H1N1 pandemic [6,8,9].
Among these studies, factors at work of health care workers during
the pandemic, including whether working in a high-risk setting
and whether encountered with suspected or confirmed patients,
were reported in relative fewer studies. One study in Hong Kong
found that community nurses had lower uptake rate of H1N1 vac-
cination than hospital nurse during H1N1 pandemic [10]. Another
study reported that exposure to H1N1 patients did not affect
acceptance of vaccination among nurses [11]. These work-related
factors should receive greater attentions in COVID-19 pandemic,
as healthcare workers might have different perception over infec-
tion risk and disease severity when they are exposed in a high-
risk environment of COVID-19 compared with H1N1 and seasonal
influenza.

Meanwhile, influenza vaccination is a cost-effective way in
reducing the influenza-like illness and its societal costs [12,13].
In Hong Kong, free seasonal influenza vaccinations are provided
to healthcare workers in public sector through their hospitals/or-
ganizations by the government annually between October and
November, but not all of healthcare workers in private sector can
receive free influenza vaccine [14,15]. The health care workers
can easily register themselves in an online platform set up by their
own hospital for influenza vaccine appointment. Influenza and
COVID-19 shared similar mode of transmission and clinical charac-
teristics [16]. There is a potential that the COVID-19 pandemic
could affect the uptake rate of seasonal influenza vaccination, with
evidence in previous epidemics or pandemics of infectious diseases
showing their impact on acceptance of this vaccination. Studies
have reported a wide range of uptake rate of seasonal influenza
vaccination among non-high-risk group, from 5.8% to 45.1%
[13,17], and among health care worker, from 9% to 92% [6]. It
was found in a population-based study in Beijing, China [18] that
uptake rate of influenza vaccination increased in 2009/2010 season
but reduced in 2010/2011 to the same level before 2009 H1N1
pandemic in 2008/2009. A cohort study in France observed, how-
ever, a moderate negative effect of 2009/2010 pandemic on accep-
tance of vaccination among urban population [19]. Another study
in Hong Kong showed that there was no difference in willingness
of health care workers to accept influenza vaccination at two dif-
ferent WHO alert level [8]. However, the potential impact of
COVID-19 pandemic on acceptance of influenza vaccination is
unknown.

Maintaining health of health care worker during the pandemic
has been recognized as a major component of pandemic prepared-
ness [20]. However, there is a lack knowledge on the intentions to
accept COVID-19 vaccinations when it is available and change of
acceptance influenza vaccinations as well as their relationship with
previous vaccination behaviours and work-related factors, which is
essential to the design and implementation of potential vaccina-
tion guidelines and policies as well as preparedness of the health-
care system during the pandemic. Therefore, this study aims to
examine the impact of COVID-19 pandemic on acceptance of influ-
7050
enza vaccination, and to identify the factors associated with inten-
tions to accept COVID-19 vaccination and the reasons to refuse or
have hesitation on this vaccination.
2. Materials and methods

A cross-sectional online survey was conducted among nurses in
Hong Kong during 26 February and 31 March 2020 to obtain accep-
tance of influenza vaccination before COVID-19 pandemic and
intentions to accept influenza and COVID-19 vaccination during
the pandemic. This survey has been reviewed and approved by
the Survey and Behavioural Research Ethics Committee of The Chi-
nese University of Hong Kong.

2.1. Sample recruitment and data collection

The nurses working in either public or private service provision
and in any of inpatient, outpatient or outreach service in commu-
nity setting were eligible to this study. Those who were working as
administrators, in academic institutions, or in other positions that
did not provide direct care to patients and those who were retired
were excluded from the study sample. All registered members of
the Association of Hong Kong Nursing Staff (n = 16,500), the labor
union of nurses in Hong Kong, were approached and invited to this
study using their email contacts. The self-administered question-
naire was distributed to the nurses in an internet-based link along
with an invitation email. An information sheet about the study was
included at the beginning of the questionnaire, followed by an
electronic consent form. The participants who agreed to join the
study filled in the questionnaire on their own electronic devices.
A reminder for participation into the survey was sent two weeks
after the first invitation email. Comparison of sample characteris-
tics was made with statistics of nurse population in Hong Kong
to look for potential selection bias.

2.2. Measurements and variables

The questionnaire which was developed based on the literature
review and our previous research experience, consisted of three
sections: (1) vaccination-related intentions and behaviours [10],
(2) work-related factors [21], and (3) demographics. For the
vaccination-related intentions and behaviors, the participants
were asked for information about (1) whether or not they accepted
seasonal influenza vaccination in the past year, (2) whether or not
they intended to accept seasonal influenza vaccination this year
and (3) whether intended to accept COVID-19 vaccination when
it is available. The responses for question 1 were recorded as binary
variable: ‘‘accepted” and ‘‘did not accepted”, and question 2 and 3
were recorded as ‘‘intend to accept”, ‘‘not intend to accept” and
‘‘undecided”. For those who did not intend or not decide to accept
COVID-19 vaccination, the reasons of no such intention was asked
in a multiple-choice question subsequently, with 4 options: ‘‘do
not trust the effectiveness and safety of the new vaccine”, ‘‘do
not think it necessary”, ‘‘no time to take it”, and ‘‘others, please
specify” with an open-ended question.

Items about work-related factors included the service setting
they were working in (high-risk and non-high-risk setting),
whether working in public or private service provision, whether
encountered any suspected or confirmed COVID-19. High-risk ser-
vice setting stands for isolation wards, intensive care units, surveil-
lance units, accident and emergency department and surgery
department, while non-high-risk setting stands for the rest inpa-
tient departments, general physician and specialist outpatient
department and clinics, and outreach service team to community.
In addition, their perception of likelihood of being infected with
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COVID-19 was recorded by a five-point Likert scale: ‘‘definitely not
likely”, ‘‘probably not likely”, ‘‘possibly”, ‘‘probably” and ‘‘defi-
nitely”. As mentioned earlier, nurses working in public sector
receive free influenza vaccination, while those in private sector
may not necessarily receive free vaccine, so this factor was
included as it might affect acceptance of both COVID-19 and influ-
enza vaccination. Service setting and whether encountering
COVID-19 patients stand for work-related risk of being infected,
which has not been sufficiently studied under COVID-19 pan-
demic; therefore, their association with vaccination acceptance
were explored in this study. Perceived likelihood of being infected
as a subjective measurement of infection risk was often included as
a covariate in studies related to vaccination acceptance [6,13]. The
background information including whether being diagnosed any
chronic condition and basic demographics was collected as well.
Chronic condition, which was found to be related to influenza vac-
cination acceptance [13], indicates potential severity of COVID-19
if infected [22] and was included as a covariate in this study.
2.3. Statistical analysis

Data processing and analyses were conducted using Stata 14.0.
The data on demographics, chronic condition, perceived likelihood
of infection, work-related factors and vaccination acceptance and
intention were described and reported. For intention of influenza
vaccination acceptance, two-way cross-tabulated analysis was per-
formed between previous acceptance of influenza vaccination and
intentions to accept influenza vaccination this year to explore the
impact of COVID-19 pandemic on acceptance of influenza vaccina-
tion using paired sample Wilcoxon test.

For intention of COVID-19 vaccination acceptance, association
between this intentions and previous acceptance of influenza vac-
cination, work-related factors and perceived likelihood of infection
Table 1
Intentions of acceptance of COVID-19 vaccination by different characteristics of participan

Intentions to accept COVID-19 vaccination

Intended to accept Not int
N(%) N(%)

Age
18–29 73 (22.7) 26 (18.
30–39 116 (36.0) 40 (29.
40–49 78 (24.2) 44 (31.
50+ 55 (17.1) 28 (20.
Gender
Female 260 (80.8) 126 (91
Male 62 (19.3) 12 (8.7
Having chronic conditions
No 239 (74.2) 108 (78
Yes 83 (25.8) 30 (21.
Public or private
Public 242 (75.2) 98 (71.
Private 80 (24.8) 40 (29.
Work setting
Non-high risk 242 (75.2) 106 (76
High-risk 80 (24.8) 32 (23.
Encountered with confirmed/suspected COVID-19 patients
No 132 (41.0) 64 (46.
Yes 190 (59.0) 74 (53.
Acceptance of influenza vaccination in 2019
No 120 (37.3) 118 (85
Yes 202 (62.7) 20 (14.
Perceived likelihood of being infected COVID-19
Definitely not 8 (2.5) 11 (8.0
Probably not 113 (35.1) 46 (33.
Possibly 158 (49.1) 69 (50.
Probably 38 (11.8) 10 (7.3
Definitely 5 (1.6) 2 (1.5)
Total 322 (100.0) 138 (10
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was examined in multiple multinomial logistic regression with
adjustment of age, gender and chronic conditions. Due to small
subgroup sample size, the category ‘‘definitely not” of perceived
likelihood of being infected with COVID-19 was re-grouped with
‘‘probably not” into one category ‘‘not likely”, while ‘‘definitely”
was re-grouped with ‘‘probably” into ‘‘likely” in the multiple
regression. Difference between reasons of no intention and reasons
of no decision on COVID-19 vaccination acceptance was also exam-
ined using Chi-square test.
3. Results

3.1. Sample characteristics

There were a total of 856 nurses who completed the online
questionnaire. The response rate was 5.2% among all active mem-
bers of Association of Hong Kong Nursing staff. Of them, 17 were
retired and 33 were working in administrative or academic posi-
tions, who were excluded from the analysis. Among the remaining
806 nurses who are eligible to the study (Table 1), 87.5% were
female. There were 21.6% nurses aged 18–29, 31.1% aged 30–39,
27.1% aged 40–49 and 20.2% aged 50 or above. For health status,
22.3% of them reported to have chronic conditions. Regarding
work-related characteristics, 24.2% of them worked in private sec-
tor of service provision, 25.1% of them worked in high-risk setting
while 74.9% worked in non-high-risk setting. There were over half
of them (54.2%) have encountered suspected or confirmed COVID-
19 patients at work. Moreover, 47.9% of them thought they would
‘‘possibly” be infected with COVID-19 and 36.5% thought they
would ‘‘probably not” be infected, while only 1.2% thought they
would ‘‘definitely” be infected. Characteristics of this sample were
matched to nurse population in Hong Kong, where median age was
42.0 years, 86.6% of nurse population were female, and 21.1%
ts.

Total

ended to accept Undecided
N(%) N(%)

8) 75 (21.7) 174 (21.6)
0) 95 (27.5) 251 (31.1)
9) 96 (27.8) 218 (27.1)
3) 80 (23.1) 163 (20.2)

.3) 319 (92.2) 705 (87.5)
) 27 (7.8) 101 (12.5)

.3) 279 (80.6) 626 (77.7)
7) 67 (19.4) 180 (22.3)

0) 271 (78.3) 611 (75.8)
0) 75 (21.7) 195 (24.2)

.8) 256 (74.0) 604 (74.9)
2) 90 (26.0) 202 (25.1)

4) 173 (50.0) 369 (45.8)
6) 173 (50.0) 437 (54.2)

.5) 185 (53.5) 423 (52.5)
5) 161 (46.5) 383 (47.5)

) 10 (2.9) 29 (3.6)
3) 135 (39.0) 294 (36.5)
0) 159 (46.0) 386 (47.9)
) 39 (11.3) 87 (10.8)

3 (0.9) 10 (1.2)
0.0) 346 (100.0) 806 (100.0)
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worked in private sector excluding those in administrative posi-
tion, according to the latest statistics from Department of Health
[23].

3.2. Impact of COVID-19 pandemic on acceptance of influenza
vaccination

The impact of the COVID-19 pandemic on acceptance of sea-
sonal influenza vaccination was assessed by the difference
between acceptance of influenza vaccination last year (2019) and
the intention to accept influenza vaccination this year (2020) of
each individual. A similar acceptance rate of seasonal influence
between 2019 (n = 383, 47.5%) and 2020 (n = 360, 44.7%) was
observed (Table 2). There were 37.0% of them who neither
accepted influenza vaccination in 2019 nor intended to accept it
in 2020, and 40.7% of themwho accepted or intended to accept this
vaccination in both 2019 and 2020. Considering the COVID-19 pan-
demic as an exposure, the outcome measure (influenza vaccination
acceptance) are matched between exposed group (the year 2020)
and non-exposed group (the year 2019). For those who accepted
the influenza vaccination in 2019 (n = 383), a total of 55 nurses
became unfavorable response with not intend to accept (n = 21,
2.6% among all participants) or not decided to accept it (n = 34,
Table 2
Acceptance of influenza vaccination in 2019 and intentions to accept influenza vaccinatio

Intentions durin

Not accept

Acceptance before pandemic (2019) Did not accept 298 (37.0%)2

Accepted 21 (2.6%)
Total 319 (39.58%)

Note: 1. This P value comes from paired sample Wilcoxon test.
2. The percentage in all the parentheses are percentage of the number of participants in

Table 3
Factors associated with intentions to accept COVID-19 vaccination when it is available.

(‘‘Undecided” as reference) Intended
vaccinatio

Adjusted O

Age
18–29 Reference
30–39 1.18
40–49 0.72
50+ 0.61
Gender
Female Reference
Male 2.78*
Having chronic conditions
No Reference
Yes 1.83*
Public or private
Public Reference
Private 1.67*
Work setting
Non-high risk Reference
High-risk 0.84
Encountered with confirmed/suspected COVID-19 patients
No Reference
Yes 1.63*
Acceptance of influenza vaccination in 2019
No Reference
Yes 2.03*
Perceived likelihood of being infected COVID-19
Not likely Reference
Possibly 1.00
Likely 1.05

* P < 0.05.
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4.2% among all participants) in 2020. For those who did not
accepted the influenza vaccination in 2019 (n = 423), 125 nurses
became favorable response with 32 (4.0% among all participants)
intended to accept the vaccine and 93 (11.5% among all partici-
pants) undecided about the vaccination in 2020. More nurses chan-
ged from ‘‘did not accept” the vaccination to ‘‘undecided” or
‘‘intended to accept” than those changed from ‘‘accepted” to ‘‘un-
decided” or ‘‘not intended to accept”, and the paired sample Wil-
coxon test found this difference statistically significant (15.5% vs
6.8% among all participants, P < 0.001).

3.3. Factors associated with intentions to accept COVID-19 vaccination

Of response, 40.0% nurses had intention to accept COVID-19
vaccination. In the multiple multinomial regression (Table 3), on
one hand, male (adjusted odds ratio (OR): 2.78, 95% confidence
interval (95% CI): 1.69–4.58), those with chronic disease (adjusted
OR: 1.83, 95%CI: 1.22–2.77), working in private service provision
(adjusted OR: 1.67, 95%CI: 1.11–2.51), encountering with sus-
pected or confirmed COVID-19 patients (adjusted OR: 1.63, 95%
CI: 1.14–2.33) and those who accepted seasonal influenza vaccina-
tion in 2019 (adjusted OR: 2.03, 95%CI: 1.47–2.81) were more
likely to have intentions to accept COVID-19 vaccination when it
n in 2020.

g pandemic (2020) Total P value1

Undecided Accept

93 (11.5%) 32 (4.0%) 423 (52.5%) <0.001
34 (4.2%) 328 (40.7%) 383 (47.5%)
127 (15.8%) 360 (44.7%) 806 (100.0%)

the cell among total number of participants (i.e. 806 participants).

to accept COVID-19
n

Not intended to accept COVID-19
vaccination

R 95%CI Adjusted OR 95%CI

Reference
(0.76, 1.84) 1.22 (0.67, 2.23)
(0.45, 1.16) 1.52 (0.82, 2.80)
(0.36, 1.03) 1.12 (0.56, 2.24)

Reference
(1.69, 4.58) 1.25 (0.60, 2.61)

Reference
(1.22, 2.77) 1.30 (0.76, 2.22)

Reference
(1.11, 2.51) 1.54 (0.92, 2.57)

Reference
(0.57, 1.22) 0.89 (0.54, 1.45)

Reference
(1.14, 2.33) 1.32 (0.83, 2.10)

Reference
(1.47, 2.81) 0.19* (0.11, 0.32)

Reference
(0.70, 1.42) 1.18 (0.75, 1.85)
(0.62, 1.77) 0.70 (0.33, 1.48)



Table 4
Reasons for no intention or no decision of accepting COVID-19 vaccination when it is available.

Intentions to accept COVID-19 vaccination when it
is available

Total P value1

Not accept Undecided

Suspicion on efficacy, effectiveness or safety
No 40 (29.4) 71 (21.2) 111 (23.6) 0.057
Yes 96 (70.6) 264 (78.8) 360 (76.4)
Believing COVID-19 vaccination is unnecessary
No 98 (72.1) 288 (86.0) 386 (81.9) <0.001*
Yes 38 (27.9) 47 (14.0) 85 (18.1)
No time to take the COVID-19 vaccination
No 130 (95.6) 330 (98.5) 460 (97.7) 0.057
Yes 6 (4.4) 5 (1.5) 11 (2.3)
Total 136 (100) 335 (100) 471 (100.0)

Note: 1. These are P values of Chi-square test.
* P < 0.05.
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is available, rather than having no decisions on COVID-19 vaccina-
tion. On the other hand, nurses who accepted influenza vaccination
in 2019 were also less likely to refuse COVID-19 vaccination this
year (adjusted OR: 0.19, 95%CI: 0.11–0.32), using those who had
no decisions on COVID-19 vaccination as reference.

3.4. Reasons for no intentions or no decisions on COVID-19 vaccination
acceptance

There were 3 major reasons collected for no intentions or no
decisions to accept COVID-19 vaccination: (1) suspicion on effi-
cacy, effectiveness or safety of the new vaccine (76.43%), (2) believ-
ing COVID-19 vaccination is necessary (18.05%), and (3) no time to
take it (2.34%) (Table 4). The difference on the reasons was further
explored between those who did not intend to accept COVID-19
vaccination and those who did not have decisions on the vaccina-
tion acceptance. It was found that nurses who did not decided to
accept influenza vaccination were less likely to believe the
COVID-19 vaccination is unnecessary (14.0% vs 27.9% for those
who did not intend to accept, P < 0.001), and more likely to have
suspicion on efficacy, effectiveness or safety of the new vaccine,
despite the difference was not significant (78.8% vs 70.6% for those
who did not accept, P = 0.057).

4. Discussion

This study was conducted during the pandemic of COVID-19. By
the end of this survey (31 March 2020), there were 715 cumulative
COVID-19 cases confirmed in Hong Kong. During the survey period,
number of daily confirmed cases was increasing to the highest
number of 65 cases on 27 March [24]. Despite the evolving situa-
tion of the pandemic, a low level of intentions to accept COVID-
19 vaccination as well as a high proportion of unsureness of deci-
sions on acceptance of this vaccination was found in the survey,
which might be partially due to zero COVID-19 cases among
healthcare workers reported by 11 March 2020. This might be
one of the reasons why some of the survey participants felt unnec-
essary to accept the vaccine. However, the effectiveness of vaccina-
tion on disease prevention in real world highly relies on the
coverage or uptake rate of the vaccine [5,25]. Herd effect of vac-
cine, referring to indirect protection of unvaccinated persons, has
been found in vaccine of pneumococcus, influenza and many of
other infectious diseases, but the effect can be reduced or no herd
effect because of low uptake rate [26]. For example, herd effect
appears to occur when uptake rate of influenza type b vaccine
reaches 50% [26], compared with around 40% for both seasonal
influenza and COVID-19 vaccination found in this study. With an
increasing number of confirmed cases among healthcare workers
7053
in July and August 2020 [27–29], promotion for a potential
COVID-19 vaccine among healthcare workers becomes more
important.

In addition, absence and unsureness of decision in vaccination
acceptance in the survey reflects hesitation about vaccination,
and the potential refusal and delay [30–32] on the vaccination
may still affect coverage of the vaccine or its immunization rate
[32], although they might also accept the vaccination eventually.
Its impact could be as crucial as directly refusing vaccination under
the pandemic. For seasonal influenza vaccination, there was a shift
of acceptance of influenza vaccination of nurses to having
hesitation on this vaccination, especially for those did not accept
vaccination before. Despite a potential positive impact of the pan-
demic on influenza vaccination observed in the study, immediate
attention is still needed on the strategies to further encourage
those having hesitations on vaccinations to accept both COVID-
19 and influenza vaccination.
4.1. Change of intention to accept influenza vaccination and potential
reasons

The overall acceptance of influenza vaccination was similar
between 2019 and 2020, which is similar to the findings from a
study during 2009 H1N1 pandemic that no difference found in
H5N1 vaccination acceptance at two WHO alert level [8].
More nurses changed from refusal to hesitation and acceptance
on vaccination, which could be potentially led by encountering
with suspected or confirmed COVID-19 patients, according to sup-
plementary analysis (Table S2, Supplementary file 1). This kind of
contact might provide a reminder of people’s susceptibility when
facing infectious disease and increase the perceived likelihood of
being infected airborne diseases other than COVID-19, including
influenza. This change in intention suggested that there could
potentially be more people to accept influenza vaccination this
year, so the vaccine supply, relevant policy and guideline of vacci-
nation should be prepared for this.

It was found in the supplementary analysis (Table S3, Supple-
mentary file 1) that younger nurses and those worked in high-
risk setting and perceived higher likelihood of being infected
COVID-19 were likely to change from acceptance of influenza vac-
cination to hesitation. It might be because those facing higher risk
of being infected COVID-19 were reluctant to consider vaccination
for other diseases. However, the results did not fully explain why
some of those who accepted influenza vaccination last year did
not intend or decide to accept it this year. In previous studies, it
was found that the reasons of influenza vaccination refusal, includ-
ing ‘‘vaccine will not work”, ‘‘not safe”, ‘‘not likely to catch flu” or
‘‘no spare time” [8,18], which is similar to the major concerns on
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the efficacy, effectiveness, safety as well as necessity of COVID-19
vaccines. While higher proportion of participants had doubts on
necessity of H1N1 (around 50%) compared with COVID-19 vaccine
(18.1% in this study), much lower proportion reported concerns on
efficacy and safety on H1N1 vaccine (<25%) compared with COVID-
19 vaccine (76.4% in this study) [8,18]. Studies [6,30,33,34] also
showed that misleading media reports on prevention strategies
and media-related anti-vaccine conspiracy theories, which are
exposed to people more frequently during the pandemic, play a
role in reducing confidence of vaccination of general public and
health care workers. Studies also showed that controversies and
conflicts of interests between experts and relevant companies
could discourage the vaccination behavior [19,35,36]. Neverthe-
less, the reason of influenza vaccination refusal of people who pre-
viously accepted it and potential strategy to address the problem
should be further explored by more studies.

4.2. Intention to accept COVID-19 vaccination and its implications

Regarding the intention to accept COVID-19 vaccination, the
previous influenza vaccination behaviour was found to be a strong
predictor to this intention. Similar result was found in previous
studies that previous acceptance of vaccination had a strong asso-
ciation with acceptance of seasonal influenza vaccination and
H1N1 vaccination [8,36]. It suggested vaccination acceptance is a
habit of an individual [37], and this habit may apply to vaccine
of different diseases with similar mode of transmission and clinical
characteristics. In addition, encountering with suspected or con-
firmed COVID-19 patients and having chronic conditions also con-
tributed to higher intentions to accept COVID-19 vaccination,
which showed higher risk of infection and higher perceived sever-
ity after being infected COVID-19 were also factors affecting the
intention of vaccination.

The association between previous influenza acceptance and
intentions to accept COVID-19 vaccination indicated that promo-
tion of influenza vaccination could be beneficial in improving
uptake of COVID-19 or other pandemic vaccination, and could be
incorporated as part of preparedness plan for health care workers.
The promotion strategies for those who had hesitations on influ-
enza vaccinations and those who intended to refuse it should be
different. More nurses who had hesitation on vaccination inclined
to be worried about efficacy, effectiveness and safety of potential
COVID-19 vaccines, as there was little relevant information during
development of the vaccines. Therefore, the finding suggested that
one of future strategies for government to promote COVID-19 vac-
cination could be dissemination of information and evidence of the
new vaccine’s efficacy and safety to those with hesitations, and it
could be more efficient by implementing this strategy through
contact information of people accepted influenza vaccination in
previous years or at the place where people accept influenza vacci-
nation this year to increase coverage of COVID-19 vaccine [38].
Meanwhile, nurses and other health care workers who have
chronic diseases and having encountered confirmed or suspected
COVID-19 patients should be identified as a priority group by the
government to accept COVID-19 vaccinations when it is available
due to greater intentions to accept this vaccination. Government
should consider to include healthcare workers in private sector
into free COVID-19 vaccination program as well, as they expressed
a greater intention to accept this vaccine in the survey and private
sector takes 70% of all outpatient services in Hong Kong [39], which
is likely to be the first contact point of undiagnosed COVID-19
patients. Hospital administrators could also spend more efforts in
vaccination promotion to healthcare workers working in high-
risk setting and those would have chance to rotate working in
high-risk setting, as they did not report a greater intention than
others to receive the vaccine while they are exposed to greater risk.
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Moreover, as those who intended to refuse COVID-19 vaccination
tended to believe the vaccination is not necessary, promotion for
these people should focus on the risk of being infected and the ben-
efit of being immunized. Promotions and education on maintaining
adequate non-pharmaceutical preventions in the future should
also be implemented among them. The effectiveness of these pro-
motion strategies can be evaluated in future research.
5. Strength and limitations

To our knowledge, there was no published research found in
studying the willingness, intention or compliance of health care
workers in accepting COVID-19 vaccination when it is available.
This study provides information on the potential impact of
COVID-19 pandemic on acceptance of influenza vaccination, and
identified factors associated with acceptance of potential COVID-
19 vaccination. The finding can be applied to health care workers
as comparable results were found in previous studies for this pop-
ulation. They are facing higher risk of being infected COVID-19 dur-
ing the pandemic than general public, so there should be planning
of vaccination promotion in advance of implementation of the vac-
cines, even though the COVID-19 vaccines have not been available.
This study can be used to inform such planning and strategies.

The limitations of this study should be considered in interpret-
ing the findings. First, there could be potential selection bias in the
study sample. Although all active nurses at the Association of Hong
Kong Nursing Staff were approached for the survey, the response
rate of the survey was low. Nevertheless, the number of partici-
pants was able to achieve pre-set sample size for this survey (Sup-
plementary file 1). The low response rate showed the email
invitation and online questionnaire might not be a best way for
recruitment. In future study, survey method can be improved by
mailing of the questionnaire and distribution of the questionnaire
through hospitals or organizations that they are working in to
achieve higher response rate. Due to low response rate, the partic-
ipants might have more concerns about the pandemic situation
than those who did not participate. Therefore, the acceptance rate
of COVID-19 vaccination might be even lower than what has been
found in this study. Despite this, this study was able to recruit ade-
quate number of nurses from both public and private sector and in
different work settings, and median age and the ratios of female/-
male nurses and public/private sector were matched to statistics of
nurse population in Hong Kong. In addition, this paper focused on
the working setting, thus years of participants working in nursing
practice was not collected. Its association with COVID-19 vaccina-
tion uptake can be studied in future research. Another limitation
was that the intentions of acceptance were used to compare with
previous acceptance behaviours, and there might be gaps between
intentions and actual acceptance behaviors. Further studies can be
conducted to retrospectively compare the behaviours of vaccina-
tion during or after the pandemic with pre-pandemic behaviours.
6. Conclusion

It is important to design an evidence-based strategy to promote
the uptake of vaccination for health care workers, for it not only
protect the health care workers, who is facing high risk of infection,
but also reduce transmission of the disease to their family and
community. With a low level of COVID-19 acceptance intentions
and high proportion of hesitation in acceptance of influenza and
COVID-19 vaccination, attentions and efforts are needed in the
future to improve the uptake rate of both vaccinations. Evidence-
based planning for vaccination strategies for health care workers
should be considered in advance of implementation of the vaccina-
tions. Future studies are needed to explore reasons of change of
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influenza vaccination acceptance, look for pattern of actual beha-
viour of COVID-19 vaccination acceptance and examine the effec-
tiveness of promotion strategies.

Declaration of Competing Interest

The authors declare that they have no known competing finan-
cial interests or personal relationships that could have appeared
to influence the work reported in this paper.

Acknowledgements

The authors would like to thank for Mr. Jack CH Lau, Ms. Amy YK
Wong and Mr. Peter SY Yau for their support in creating the online
survey platform and monitoring the quality of data collection.

Authorship statement

All authors attest they meet the ICMJE criteria for authorship.

Authors’ contributions

This study was designed by KW, ELYW, KFH, AWLC and EKY.
ELYW and AWLC led the data collection. The data processing and
analysis was conducted by KW. The manuscript was prepared by
KW and ELYW. All authors contributed in editing and final
approval of the manuscript.

Funding

No funding received for this study.

Ethics approval and consent to participate

This study was approved by the Survey & Behavioural Research
Ethics Committee of The Chinese University of Hong Kong.
Informed consent was obtained from the participants before the
questionnaire survey.

Data statement

Data used in this study cannot be made publicly available for
ethical reasons. Public availability of data would compromise con-
fidentiality and privacy of participants.

Appendix A. Supplementary material

Sample size estimation and factors associated with intentions to
accept influenza vaccination. Supplementary data to this article
can be found online at https://doi.org/10.1016/j.vaccine.2020.09.
021.

References

[1] Guan W-j, Ni Z-y, Hu Y, Liang W-h, Ou C-q, He J-x, et al. Clinical characteristics
of coronavirus disease 2019 in China. New Engl J Med 2020;382(18):1708–20.

[2] World Health Organization. WHO director-general’s opening remarks at the
media briefing on COVID-19 2020 [Available from: https://www.who.int/dg/
speeches/detail/who-director-general-s-opening-remarks-at-the-media-
briefing-on-covid-19—11-march-2020.

[3] Gao Q, Bao L, Mao H, Wang L, Xu K, Yang M, et al. Development of an
inactivated vaccine candidate for SARS-CoV-2. Science 2020.

[4] Helmy YA, Fawzy M, Elaswad A, Sobieh A, Kenney SP, Shehata AA. The COVID-
19 pandemic: a comprehensive review of taxonomy, genetics, epidemiology,
diagnosis, treatment, and control. J Clin Med 2020;9(4). https://doi.org/
10.3390/jcm9041225.

[5] Nuno M, Chowell G, Gumel AB. Assessing the role of basic control measures,
antivirals and vaccine in curtailing pandemic influenza: scenarios for the US,
7055
UK and the Netherlands. J R Soc Interface 2007;4(14):505–21. https://doi.org/
10.1098/rsif.2006.0186.

[6] Prematunge C, Corace K, McCarthy A, Nair RC, Pugsley R, Garber G. Factors
influencing pandemic influenza vaccination of healthcare workers–a
systematic review. Vaccine 2012;30(32):4733–43. https://doi.org/10.1016/
j.vaccine.2012.05.018.

[7] Tam DK, Lee S-S, Lee S. Impact of severe acute respiratory syndrome and the
perceived avian influenza epidemic on the increased rate of influenza
vaccination among nurses in Hong Kong. Infect Control Hosp Epidemiol
2008;29(3):256–61.

[8] Chor JS, Ngai KL, Goggins WB, Wong MC, Wong SY, Lee N, et al. Willingness of
Hong Kong healthcare workers to accept pre-pandemic influenza vaccination
at different WHO alert levels: two questionnaire surveys b3391. BMJ
2009;339. https://doi.org/10.1136/bmj.b3391.

[9] Chor JS, Pada SK, Stephenson I, Goggins WB, Tambyah PA, Clarke TW, et al.
Seasonal influenza vaccination predicts pandemic H1N1 vaccination
uptake among healthcare workers in three countries. Vaccine 2011;29
(43):7364–9.

[10] Wong SY, Wong EL, Chor J, Kung K, Chan PK, Wong C, et al. Willingness to
accept H1N1 pandemic influenza vaccine: a cross-sectional study of Hong
Kong community nurses. BMC Infect Dis 2010;10(1):316.

[11] To K-W, Lee S, Chan T-O, Lee S-S. Exploring determinants of acceptance of the
pandemic influenza A (H1N1) 2009 vaccination in nurses. Am J Infect Control
2010;38(8):623–30.

[12] Bridges CB, Thompson WW, Meltzer MI, Reeve GR, Talamonti WJ, Cox NJ, et al.
Effectiveness and cost-benefit of influenza vaccination of healthy working
adults: a randomized controlled trial. JAMA 2000;284(13):1655–63.

[13] Yeung MP, Lam FL, Coker R. Factors associated with the uptake of seasonal
influenza vaccination in adults: a systematic review. J Public Health (Oxf)
2016;38(4):746–53. https://doi.org/10.1093/pubmed/fdv194.

[14] Centre for Health Protection. Summary statement on vaccination practice for
health care workers in Hong Kong Hong Kong2017 [Available from: https://
www.chp.gov.hk/files/pdf/summary_statement_on_vaccination_practice_
for_health_care_workers_in_hong_kong_september_2017.pdf.

[15] Centre for Health Protection. Seasonal influenza vaccination & pneumococcal
vaccination arrangement for 2019/20 Hong Kong2019 [Available from:
https://www.chp.gov.hk/files/pdf/
gvpbriefing_hcw_2_siv_arrangement_201920.pdf.

[16] Ding Q, Lu P, Fan Y, Xia Y, Liu M. The clinical characteristics of pneumonia
patients coinfected with 2019 novel coronavirus and influenza virus in
Wuhan, China. J Med Virol 2020. https://doi.org/10.1002/jmv.25781.

[17] Blank PR, Schwenkglenks M, Szucs TD. Vaccination coverage rates in eleven
European countries during two consecutive influenza seasons. J Infect 2009;58
(6):446–58. https://doi.org/10.1016/j.jinf.2009.04.001.

[18] Wu S, Yang P, Li H, Ma C, Zhang Y, Wang Q. Influenza vaccination coverage
rates among adults before and after the 2009 influenza pandemic and the
reasons for non-vaccination in Beijing, China: a cross-sectional study. BMC
Public Health 2013;13(1):636.

[19] Caille-Brillet A, Raude J, Lapidus N, De Lamballerie X, Carrat F, Setbon M.
Trends in influenza vaccination behaviours–results from the CoPanFlu cohort,
France, 2006 to 2011. Eurosurveillance 2013;18(45):20628.

[20] Zarocostas J. Healthcare workers should get top priority for vaccination against
A/H1N1 flu, WHO says. BMJ 2009.

[21] World Health Organization. What’s needed now to protect health workers:
WHO COVID-19 briefing WHO; 2020 [Available from: https://www.weforum.
org/agenda/2020/04/10-april-who-briefing-health-workers-covid-19-ppe-
training/.

[22] Liu H, Chen S, Liu M, Nie H, Lu H. Comorbid chronic diseases are strongly
correlated with disease severity among COVID-19 patients: a systematic
review and meta-analysis. Aging Dis 2020;11(3):668.

[23] Department of Health. Summary of the characteristics of registered nurse
enumerated Hong Kong 2016 [Available from: https://www.dh.gov.hk/
english/statistics/statistics_hms/sumrn16.html.

[24] Centre for Health Protection. Latest situation of cases of COVID-19 Hong
Kong2020 [Available from: https://www.chp.gov.hk/files/pdf/
local_situation_covid19_en.pdf.

[25] Hughes MM, Reed C, Flannery B, Garg S, Singleton JA, Fry AM, et al. Projected
population benefit of increased effectiveness and coverage of influenza
vaccination on influenza Burden - United States. Clin Infect Dis 2019.
https://doi.org/10.1093/cid/ciz676.

[26] Kim TH, Johnstone J, Loeb M. Vaccine herd effect. Scand J Infect Dis 2011;43
(9):683–9. https://doi.org/10.3109/00365548.2011.582247.

[27] Cheung EC, G; Leung, K. Hong Kong third wave: infection of three health
workers at Tuen Mun Eye Centre sparks Covid-19 cluster fears as city marks
grim milestone Hong Kong: South Morning China Post; 2020 [Available from:
https://www.scmp.com/news/hong-kong/health-environment/article/
3093745/hong-kong-third-wave-fears-fresh-covid-19-cluster.

[28] Hong Kong SAR Government. Pamela Youde Nethersole Eastern Hospital
announces a nurse tested preliminarily positive to COVID-19 Hong Kong2020
[Available from: https://www.info.gov.hk/gia/general/202008/12/
P2020081200453.htm?fontSize=1.

[29] Siu FL, Z. Coronavirus: Hong Kong doctor who monitored travellers at airport
among 39 new Covid-19 cases Hong Kong: South Morning China Post; 2020
[Available from: https://www.scmp.com/news/hong-kong/health-
environment/article/3076375/coronavirus-hong-kong-doctor-who-
monitored.

https://doi.org/10.1016/j.vaccine.2020.09.021
https://doi.org/10.1016/j.vaccine.2020.09.021
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0005
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0005
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0015
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0015
https://doi.org/10.3390/jcm9041225
https://doi.org/10.3390/jcm9041225
https://doi.org/10.1098/rsif.2006.0186
https://doi.org/10.1098/rsif.2006.0186
https://doi.org/10.1016/j.vaccine.2012.05.018
https://doi.org/10.1016/j.vaccine.2012.05.018
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0035
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0035
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0035
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0035
https://doi.org/10.1136/bmj.b3391
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0045
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0045
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0045
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0045
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0050
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0050
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0050
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0055
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0055
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0055
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0060
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0060
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0060
https://doi.org/10.1093/pubmed/fdv194
https://doi.org/10.1002/jmv.25781
https://doi.org/10.1016/j.jinf.2009.04.001
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0090
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0090
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0090
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0090
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0095
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0095
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0095
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0100
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0100
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0110
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0110
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0110
https://doi.org/10.1093/cid/ciz676
https://doi.org/10.3109/00365548.2011.582247


K. Wang et al. Vaccine 38 (2020) 7049–7056
[30] Jarrett C, Wilson R, O’Leary M, Eckersberger E, Larson HJ, Hesitancy SWGoV.
Strategies for addressing vaccine hesitancy - A systematic review. Vaccine.
2015;33(34):4180–90.doi:10.1016/j.vaccine.2015.04.040

[31] Larson HJ, Jarrett C, Eckersberger E, Smith DM, Paterson P. Understanding
vaccine hesitancy around vaccines and vaccination from a global perspective:
a systematic review of published literature, 2007–2012. Vaccine 2014;32
(19):2150–9. https://doi.org/10.1016/j.vaccine.2014.01.081.

[32] Sadaf A, Richards JL, Glanz J, Salmon DA, Omer SB. A systematic review of
interventions for reducing parental vaccine refusal and vaccine hesitancy.
Vaccine 2013;31(40):4293–304. https://doi.org/10.1016/
j.vaccine.2013.07.013.

[33] Jolley D, Douglas KM. The effects of anti-vaccine conspiracy theories on
vaccination intentions e89177. PLoS ONE 2014;9(2). https://doi.org/10.1371/
journal.pone.0089177.

[34] Whibley A. Global surge in measles and major international survey reinforce
the need for greater awareness and uptake of all vaccinations. Acta Paediatr
2020. https://doi.org/10.1111/apa.15285.
7056
[35] Gaygısız Ü, Gaygısız E, Özkan T, Lajunen T. Why were Turks unwilling to
accept the A/H1N1 influenza-pandemic vaccination? People’s beliefs and
perceptions about the swine flu outbreak and vaccine in the later stage of the
epidemic. Vaccine 2010;29(2):329–33.

[36] Liao Q, Cowling BJ, Lam WWT, Fielding R. Factors affecting intention to receive
and self-reported receipt of 2009 pandemic (H1N1) vaccine in Hong Kong: a
longitudinal study. PLoS ONE 2011;6(3).

[37] Lin CJ, Nowalk MP, Toback SL, Rousculp MD, Raymund M, Ambrose CS, et al.
Importance of vaccination habit and vaccine choice on influenza vaccination
among healthy working adults. Vaccine 2010;28(48):7706–12.

[38] Verger P, Flicoteaux R, Schwarzinger M, Sagaon-Teyssier L, Peretti-Watel P,
Launay O, et al. Pandemic influenza (A/H1N1) vaccine uptake among French
private general practitioners: a cross sectional study in 2010 e41837. PLoS
ONE 2012;7(8). https://doi.org/10.1371/journal.pone.0041837.

[39] Schoeb V. Healthcare Service in Hong Kong and its Challenges. The role of
health professionals within a social model of health. China Perspect 2016;2016
(2016/4):51–8.

https://doi.org/10.1016/j.vaccine.2014.01.081
https://doi.org/10.1016/j.vaccine.2013.07.013
https://doi.org/10.1016/j.vaccine.2013.07.013
https://doi.org/10.1371/journal.pone.0089177
https://doi.org/10.1371/journal.pone.0089177
https://doi.org/10.1111/apa.15285
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0175
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0175
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0175
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0175
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0175
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0175
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0175
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0175
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0180
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0180
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0180
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0185
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0185
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0185
https://doi.org/10.1371/journal.pone.0041837
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0195
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0195
http://refhub.elsevier.com/S0264-410X(20)31175-0/h0195

