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Background: Vaccines for COVID-19 are anticipated to be available by 2021. Vaccine uptake rate is a cru-
cial determinant for herd immunity. We examined factors associated with acceptance of vaccine based on
(1). constructs of the Health Belief Model (HBM), (2). trust in the healthcare system, new vaccine plat-
forms and manufacturers, and (3). self-reported health outcomes.
Methods: A population-based, random telephone survey was performed during the peak of the third
wave of COVID-19 outbreak (27/07/2020 to 27/08/2020) in Hong Kong. All adults aged � 18 years were
eligible. The survey included sociodemographic details; self-report health conditions; trust scales; and
self-reported health outcomes. Multivariable regression analyses were applied to examine independent
associations. The primary outcome is the acceptance of the COVID-19 vaccine.
Results: We conducted 1200 successful telephone interviews (response rate 55%). The overall vaccine
acceptance rate after adjustment for population distribution was 37.2% (95% C.I. 34.5–39.9%). The pro-
jected acceptance rates exhibited a ‘‘J-shaped” pattern with age, with higher rates among young adults
(18–24 years), then increased linearly with age. Multivariable regression analyses revealed that perceived
severity, perceived benefits of the vaccine, cues to action, self-reported health outcomes, and trust in
healthcare system or vaccine manufacturers were positive correlates of acceptance; whilst perceived
access barriers and harm were negative correlates. Remarkably, perceived susceptibility to infection car-
ried no significant association, whereas recommendation from Government (aOR = 10.2, 95% C.I. 6.54 to
15.9, p < 0.001) was as the strongest driving factor for acceptance. Other key obstacles of acceptance
included lack of confidence on newer vaccine platforms (43.4%) and manufacturers without track record
(52.2%), which are of particular relevance to the current context.
Conclusions: Governmental recommendation is an important driver, whereas perceived susceptibility is
not associated with acceptance of COVID-19 vaccine. These HBM constructs and independent predictors
inform evidence-based formulation and implementation of vaccination strategies.
� 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Since its emergence in December 2019, the coronavirus disease
2019 (COVID-19) has spread worldwide and became a pandemic of
international concern. COVID-19 has induced an unprecedented
global burden on health and economy. As of 29 November 2020,
it has led to greater than 1.4 million deaths in 220 countries or ter-
ritories [1]. While it appears that the whole world is looking for-
ward to the arrival of a safe and effective vaccine, the acceptance
for COVID-19 vaccine by general public remains uncertain [2].

Thus far, at least 48 vaccines are in clinical evaluation [3].
COVID-19 vaccines in the pipe line can be divided into two cate-
gories. The newer or genetic vaccines include messenger RNA,
DNA and non-replicating viral vectors, which are running faster
in their speed in clinical evaluation. There are currently three vac-
cines showing promise in their efficacy in late-stage clinical trials
[4], with two using the newer mRNA technology. However, vacci-
nes from such ‘‘newer” platforms have not been approved for
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large-scale human use, putting future vaccination campaign at risk
of ‘‘vaccine hesitancy” [5]. Facing the huge demand in vaccine
doses, manufacturers who had not been engaged in vaccine pro-
duction are now involved. Furthermore, the Governments have
been criticised as being limited in capacity for global health secu-
rity and too slow in response to pandemic. A worldwide decline in
public trust in immunisation and the rise of vaccine hesitancy may
further impact on vaccine uptake [6,7].

It has been estimated that an uptake of 55–82% is required to
achieve herd immunity against severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) [8]. Therefore, identifying factors asso-
ciated with acceptance of COVID-19 vaccine is urgently needed to
formulate contextual-specific education and policy implementa-
tion. The Health Belief Model (HBM) has been adopted as a concep-
tual framework that was extensively evaluated empirically [9]. It
empowers researchers to explain and predict health promoting
behaviour in terms of patterns of belief by addressing the associa-
tion between health behaviours and health services utilisation
[10]. The HBM has previously been used to evaluate beliefs and
attitudes toward seasonal influenza and pandemic swine flu vacci-
nes [11,12], as well as the relationship between perceptions and
self-paid hepatitis B vaccination [13]. Nevertheless, few studies
have examined the various constructs of the HBM that could pre-
dict the acceptance of COVID-19 vaccine, although there are stud-
ies that have examined the acceptance of and willingness to pay for
the COVID-19 vaccine in the Asia Pacific region [14–17]. In addi-
tion, recent studies showed that trust in the healthcare system
and vaccine manufacturing is a crucial component of health educa-
tion programmes that target to promote life-saving vaccines [18].
Regular assessment and surveillance of trust levels with a focus
on deliberate initiatives to establish trust in immunisation pro-
grammes represent important steps to narrowing vaccine confi-
dence gaps [18].

The objectives of this study were to evaluate the acceptance of
COVID-19 vaccine in the general population of Hong Kong, and
examined the factors independently associated with willingness.
In particular, we hypothesised that the HBM constructs and level
of trust towards the healthcare system and/or vaccine manufactur-
ers are significantly associated with the acceptance of an individual
to COVID-19 vaccine.
2. Methods

2.1. Study design and setting

We adopted a methodology similar to a previous population-
based, random telephone survey conducted in Hong Kong [19].
All Chinese individuals aged � 18 years who could communicate
in Chinese are eligible to participate. Telephone numbers were first
selected randomly from an updated directory as seed numbers to
minimise sampling error. The updated directory was composed
according to an online website which documented the landline
telephone numbers from Hong Kong residents in 2018 by a tele-
phone company, which covers all the Hong Kong telephone land-
lines. Another three set of numbers were then generated through
randomisation of the last 2 digitals in order to recruit the unlisted
numbers. Duplicate numbers were screened out, with the remain-
ing numbers mixed in a random order to form the final sample. The
selection of the sample population was conducted by the Centre for
Health Behaviours Research of the Chinese University of Hong
Kong. Since a minority of family households had more than one
fixed telephone line, participants were asked if they have already
been recruited to avoid double counting. If there was no response
in the initial telephone call, at least three attempts in separate
occasions were given. All telephone calls to each household for
1149
non-respondents were separated by at least one day. If the target
subject was available but busy to complete interview, a mutually
convenient time was scheduled to administer the survey. Accord-
ing to standard methodology, only one subject was recruited from
each household to avoid clustering effect within household. Upon
successful contact with a target household, one qualified house-
hold member was selected using the last birthday random selec-
tion method (i.e. a respondent aged � 18 years in a household
who just had his/her birthday was selected to participate), which
has been used in a previous territory-wide telephone survey in
Hong Kong [20]. Non-response was defined as non-completion of
the survey after three telephone attempts. Non-respondents were
replaced by the next household telephone number. Interviews
were carried out between 17:00 and 22:00 on weekdays and other
periods including weekends and public holidays should appoint-
ments with suitable subjects were arranged. The interviewed sub-
jects were briefed about the study purpose, assured of the
confidentiality, and requested to provide informed consent. The
centre trained a team of interviewers on the administration of tele-
phone interviews by experienced epidemiologists, and interviews
were performed using a fieldwork manual highlighting standard
operation procedure. An experienced project coordinator super-
vised the research team throughout the study, and was responsible
for administering quality assurance for the telephone interviews.
The telephone interviews were performed from 27 July to 27
August 2020 when Hong Kong faced the peak of the third wave
of COVID-19. At that time, social distancing measures were esca-
lated including work from home, limiting public gatherings to
two people, banning restaurant eating-in, and reinforcing compul-
sory wearing of face masks in public places [21]. Assuming the pro-
portion of COVID vaccine acceptance as 50%, a minimum of 1111
subjects were required to achieve a precision level of 3% from
the formula: ‘‘[precision = 1.96 � p

[(p) � (1-p)/N]”. The study
was approved by the Survey and Behavioural Research Ethics Com-
mittee (SBREC) of the Chinese University of Hong Kong.

2.2. Survey instrument

A questionnaire based on the HBM previously designed and
developed by a panel of epidemiologists, psychologists, and clini-
cians was used (Supplementary Document) [19]. Acceptance in this
study was defined as the action of consenting to receive or under-
take the CVOID-19 vaccine. It was assessed by the responses to the
question: ‘‘If the Government will provide a free-of-charge COVID-
19 vaccine within the next 12 months, will you receive it?” with
response options ‘‘yes”, ‘‘no”, or ‘‘not sure”. The survey consisted
of four sections including (1) sociodemographic details (age, gen-
der, marital status, educational level, job status, household income,
utilisation of social security allowance); (2) self-reported health
status (measured by the presence of chronic conditions and the
self-report health-related quality of life [HRQoL]); (3) perception,
attitude and acceptance of COVID-19 vaccine, and (4) trust towards
the healthcare system, new vaccine platforms and manufacturers.
The variables pertinent to the HBM about the COVID-19 vaccine
were used, including perceived susceptibility (which was defined
as the subjective assessment of the risk of contracting COVID-19
measured by 3 items); perceived severity (severity and conse-
quences of having COVID-19 by 4 items); perceived benefits (value
or efficacy of receiving COVID-19 vaccine by 4 items), perceived
barriers (obstacles to receive COVID-19 vaccine by 4 items); and
clues to actions (triggers for receiving COVD-19 vaccination by 4
items, including recommendations by the Government, physicians,
family members and friends, respectively). Two scales were used
to measure trust in the survey [18,22]. The first scale assessed
the degree of trust of an individual towards the healthcare system
(3 items). This scale reflects overall beliefs about one’s willingness
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to be placed into the healthcare system in general. Trust in manu-
facturers was measured via a modified 4-item scale developed and
validated by Hall et al. and O’Mallet et al. [23–25]. The participants
were asked in a Likert scale how strongly they agreed or disagreed
with each statement asking on trust in various dimensions. Higher
scores indicate greater trust. The self-reported chronic condition
was defined as whether the respondents had long-term medical
follow up or chronic medication. The self-reported HRQoL was
measured by using the culturally validated Hong Kong Chinese
scale of EQ-5D-5L instrument (EQ-5D-5L HK) [26–28]. The scale
consists of a five-dimension descriptive system for self-reported
health status (mobility, self-care, usual activities, pain/discomfort,
and anxiety/depression). Each dimension has five response levels
describing the health status with a level of severity (1 = no prob-
lem, 2 = slight, 3 = moderate, 4 = severe and 5 = unable/extreme
problems). In addition, the single preference-based health index
(utility scores, ranged 0–1) was derived from the collective
responses of the five dimensions on self-reported health status
according to the Hong Kong population tariff to reflect the self-
reported HRQoL.

2.3. Data analysis

Data analysis was performed by the Statistical Package for
Social Sciences (SPSS) version 20 (IBM). The primary outcome vari-
able was a dichotomous variable on acceptance of COVID-19 vacci-
nation. Univariate analysis was based on Pearson’s chi-square
tests. Multivariable regression analysis was conducted with vac-
cine acceptance as the outcome variable whilst controlling for
the above covariates with p values < 0.20 in univariate analysis.
We tested for variable interaction among all potential independent
variables using product terms, and found that there was a signifi-
cant interaction between the HBM constructs and the trust scales.
Hence, we performed three independent binary logistic regression
analyses with (1). trust scale excluded; (2). HBM variables
excluded; and (3). trust scale and HBM variables excluded, but
included the four components of clues to action (recommendations
by the Government, physicians, family members and friends,
respectively). All p values < 0.05 were considered statistically sig-
nificant. This study was approved by the Survey and Behavioural
Research Ethics Committee of the Chinese University of Hong Kong
(Reference No. SBRE-19-796).
3. Results

3.1. Participant characteristics

The response rate to our telephone interview was 55%, and
1200 successful interviews were completed. (Supplementary
Table 1). The total number of call attempts was 21,256. The major-
ity were aged � 55 years (68.6%), and female participants consist of
71.4% of the sample (Table 1). Among them, 77.5% were married,
and most had received educational below or at secondary level
(76.4%). Around 31% was receiving old age allowance, and most
were retired (35.8%) or housewives (34.6%).

3.2. Acceptance of COVID-19 vaccine

Overall, 42.2% of study participants indicated acceptance of
COVID-19 vaccine, whilst 17.4% expressed unwillingness, and
40.4% indicated not sure. Age, but not sex, showed a significant
association with acceptance [univariate analysis, p < 0.01]. After
a set of weighed adjustments according to the actual age structure
of the Hong Kong population, we projected that the overall COVID-
19 vaccine acceptance rate for Hong Kong adults (�18 years) was
1150
37.2% (95% C.I. 34.5–39.9%) (Supplementary Table 2). The projected
acceptance rates exhibited a J-shape with age, with higher accep-
tance (40.4%, 95% C.I. 32.3–49.0%) among the younger generation
aged 18–24 years than individuals aged 25–34 years (24.4%), and
then a linear increase with age reaching 47.6% (95% C.I. 41.3–
54.2%) among subjects aged � 65 years (Fig. 1) .

In addition to traditional variables for vaccine acceptance, our
survey covered a few key variables that are relevant to the current
context of COVID-19 vaccine production (Table 1). We found a sub-
stantial proportion of the respondents did not feel confident on
vaccines produced by manufacturers without experience of large-
scale vaccine production (52.2%); developed using new platforms
(43.3%); or tested in clinical trials with <50,000 people (32.5%). A
significant proportion of the participants considered the country
where the vaccine was produced would affect their confidence
level (37.4%). Also, 62.5% indicated that the country where vaccine
was produced would influence their acceptance, and 67.2% agreed
that if the vaccine has been tested in < 50,000 people, their accep-
tance of the vaccine would be reduced (Fig. 3).
3.3. Factors associated with acceptance of COVID-19 vaccine

From univariate analysis (Table 2), older age (�65 years), edu-
cational attainment at primary level or below, receipt of old age
or disability allowance, retirement, and the presence of self-
reported health status (having chronic medication and poorer
HRQoL) were associated with higher acceptance of COVID-19 vac-
cine. Respondents who perceived higher susceptibility to COVID-
19 infection, perceived higher severity of COVID-19 to their own
health, perceived greater benefits of vaccine, and received cues to
action were significantly more likely to indicate vaccine accep-
tance (Table 2). Participants who perceived higher access barriers
to receiving the vaccine and greater harm of the vaccine were less
likely to express acceptance. Trust in the healthcare system and the
vaccine manufacturer were positively associated with vaccine
acceptance.

In multivariable regression analysis without the trust scale
(Model 1), perceived severity (adjusted odds ratio [aOR] 1.16,
95% C.I. 1.01 to 1.32, p = 0.037), perceived benefits of the vaccine
(aOR 1.22, 95% C.I. 1.01 to 1.48, p = 0.037), and more cues to action
(aOR 2.61, 95% C.I. 2.32 to 2.94, p < 0.001) remained to be positive
correlates of vaccine acceptance; whilst perceived access barriers
(aOR 0.80, 95% C.I. 0.68 to 0.94, p = 0.007) and perceived harm
(aOR 0.77, 95% C.I. 0.64 to 0.94, p = 0.008) maintained to be nega-
tive factors associated with acceptance. When cues to action was
analysed independent of other HBM constructs (Model 2), recom-
mendations from the Government (aOR 10.2, 95% C.I. 6.54 to 15.9,
p < 0.001), physicians (aOR 2.06, 95% C.I. 1.37 to 3.09, p < 0.001)
and family members (aOR 2.07, 95% C.I. 1.36 to 3.16, p = 0.001)
were significantly associated with higher vaccine acceptance. In
regression models without HBM constructs (Model 3), the pres-
ence of chronic conditions (adjusted odds ratio [aOR] 1.45, 95% C.
I. 1.04 to 2.03. p = 0.030) as well as trust in the healthcare system
(aOR 1.30, 95% C.I. 1.17 to 1.45, p < 0.001) and vaccine manufactur-
ers (aOR 1.69, 95% C.I. 1.56 to 1.83, p < 0.001) were positively asso-
ciated with the COVID-19 vaccine acceptance (See Fig. 2 and
Table 3).
4. Discussion

From this telephone survey of the general public of Hong Kong,
we found that 42.2% of the respondents indicated acceptance of
COVID-19 vaccine, corresponding to a projected acceptance of
37.3% among the whole adult population in Hong Kong. The age-
acceptance curve exhibited a J shape showing higher acceptance



Table 1
Participant characteristics (N = 1200).

Willing to accept COVID-19 vaccine

Demographic All Yes No/Not sure

n % n % n %

Total 1200 100.0 507 42.2 693 57.8

Age (years)
18–24 71 5.9 29 5.7 42 6.1
25–34 68 5.7 17 3.4 51 7.4
35–44 112 9.3 33 6.5 79 11.4
45–54 124 10.3 46 9.1 78 11.3
55–64 261 21.8 110 21.7 151 21.8
� 65 562 46.8 271 53.5 291 42.0
Refused to answer 2 0.2 1 0.2 1 0.1

Gender
Male 344 28.7 146 28.8 198 28.6
Female 856 71.3 361 71.2 495 71.4

Marital status
Unmarried 183 15.3 65 12.8 118 17.0
Married 930 77.5 401 79.1 529 76.3
Divorce 5 0.4 2 0.4 3 0.4
Widow 75 6.3 36 7.1 39 5.6
Refused to answer 7 0.6 3 0.6 4 0.6

Educational level
Primary or below 442 36.8 214 42.2 228 32.9
Secondary 474 39.5 187 36.9 287 41.4
Tertiary or above 275 22.9 104 20.5 171 24.7
Refused to answer 9 0.8 2 0.4 7 1.0

Public allowance
CSSA 25 2.1 12 2.4 13 1.9
Old age and disability allowance 377 31.5 195 38.5 182 26.2
None 795 66.3 300 59.2 495 71.4
Refused to answer 3 0.3 0 0.0 3 0.4

Residential district
Hong Kong Island 205 17.1 91 18.0 114 16.5
Kowloon East 194 16.2 92 18.2 102 14.7
Kowloon West 191 15.9 76 15.0 115 16.6
New Territories East 230 19.2 98 19.3 132 19.1
New Territories West 315 26.3 139 27.4 176 25.4
Refused to answer 65 5.4 11 2.2 54 7.8

Job status
Student 51 4.3 23 4.6 28 4.0
Unemployed 36 3.0 8 1.6 28 4.0
Retired 428 35.7 205 40.5 223 32.2
Housewife 415 34.6 167 33.0 248 35.8
Medical or healthcare 9 0.8 2 0.4 7 1.0
Restaurant 8 0.7 4 0.8 4 0.6
Public transport driver 11 0.9 5 1.0 6 0.9
Others 207 17.3 81 16.0 126 18.2
Refused to answer, but employed 31 2.6 9 1.8 22 3.2
Refused to answer but not employed 3 0.3 2 0.4 1 0.1

Chronic conditions*
No 581 48.4 200 39.5 381 55.0
Yes 617 51.4 307 60.6 310 44.7
Refuse to answer 2 0.0 0 0.0 2 0.3

Self-reported Health Status HRQoL – Utility index (Mean; S.D.) 0.946 (0.124) 0.937 (0.134) 0.952 (0.116)

CSSA, Comprehensive Social Security Assistance; HRQoL: Health Related Quality of Life.
* Chronic conditions was defined as whether having chronic medication or long-term medical follow-up.
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among young adults, then increased gradually with age. We also
identified several independent factors associated with acceptance,
including the presence of chronic conditions, five out of six con-
structs of the HBM, trust in the healthcare system and the vaccine
manufacturers, as well as the quality of life of the respondents.
Recommendation of COVID-19 vaccination by the government
was the strongest factor (aOR 10.2), whereas perceived susceptibil-
ity to infection was not associated with vaccine acceptance.

Despite our surveillance being conducted at the peak of the
third COVID-19 wave in Hong Kong when the record high daily
confirmed cases was reported, our proportion of COVID-19 vaccine
1151
acceptance (42.2% of respondents, and 37.2% for whole adult pop-
ulation after adjustment) was far lower than those of other coun-
tries [5,27–32]. One possible explanation of the low acceptance
could be due to a substantial proportion of respondents who
expressed doubt about vaccines based on the newer genetic plat-
forms, and yet these newer vaccines are now in the front end of
clinical trial. Of note, our survey was conducted before the
announcement of holding up a COVID-19 vaccine clinical trial
due to the report of an adverse event. Other worries impacting
acceptance as expressed by a significant number of study partici-
pants included the track record of manufacturers on massive



Fig. 1. Projected prevalence of willingness to accept COVID-19 vaccine (%) by age groups (years) in the Hong Kong adult population.

Fig. 3. The perception of survey respondents to vaccine manufacturers and vaccine production.
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vaccine production as well as the unacceptability of vaccines pro-
duced based on small-scale clinical trials and their uncertainty
about the country where the new COVID-19 vaccine will be pro-
duced. While these contemporary issues of COVID-19 vaccines
have not been addressed in previous studies, our findings urge a
need to address them, and any wrong information and misunder-
standings should be clarified before launching vaccination
campaign.

We found that elderly individuals had higher acceptance of the
COVID-19 vaccine. This finding is consistent with results from pre-
vious studies [30,31]. One might argue that elderly individuals,
especially after their retirement, are in general more health-
conscious and are having a higher risk of contracting more serious
disease and death due to COVID-19 [33]. This may also account for
our finding that people with chronic conditions were significantly
more likely to express vaccine acceptance. This observation reas-
1152
sures the current policy to regard these individuals as a top priority
group to receive COVID-19 vaccine [33]. The higher level of vaccine
acceptance among the youngest adult group aged 18–24 years
could be attributed to most being students, who have better expo-
sure to vaccine education and received free vaccines since they
were born [34]. As a result, they may have a better impression
on vaccination when compared with other age groups.

Most of the HBM constructs were found to be significantly asso-
ciated with vaccine acceptance. In particular, respondents who
perceived COVID-19 as serious, the vaccine as conferring benefits,
and received cues to action were significantly more likely to accept
the vaccine. On the other hand, the perception of access barriers
and potential harm induced by the vaccine were negatively associ-
ated with their acceptance. Similar HBM outcomes were also found
in a study performed in Malaysia, and in addition, they found that
the public value the efficacy and safety of vaccines more than the



Table 2
Factors associated with acceptance of COVID-19 vaccine by univariate analysis.

Factors n Vaccine acceptance % COR 95% CI p

Age
18–44 251 31.5 Reference
45–64 385 40.5 1.48 1.06 2.07 0.021
�65 562 48.2 2.03 1.48 2.77 <0.001

Sex
Male 344 42.2 Reference
Female 856 42.4 1.01 0.79 1.30 0.932

Marital status
Unmarried 183 35.5 Reference
Married 930 43.1 1.38 0.99 1.91 0.057
Widowed or divorced 80 47.5 1.64 0.96 2.80 0.068

Educational level
Primary or below 442 48.4 Reference
Secondary 474 39.5 0.69 0.54 0.90 0.006
Tertiary or above 275 37.8 0.65 0.48 0.88 0.006

Public allowance
None 795 37.7 Reference
CSSA 25 48.0 1.52 0.69 3.38 0.301
Old age and disability allowance 377 51.7 1.77 1.38 2.27 <0.001

Residential district
Hong Kong Island 205 44.4 Reference
Kowloon East 194 47.4 1.30 0.62 2.71 0.489
Kowloon West 191 39.8 0.94 0.34 2.58 0.901
New Territories East 230 42.6 1.40 0.53 3.67 0.494
New Territories West 315 44.1 1.31 0.58 2.95 0.511

Job status
Employed 267 38.2 Reference
Housewife 415 40.2 1.09 0.80 1.49 0.595
Retired 428 47.9 1.49 1.09 2.03 0.012

Chronic conditions*
No 581 34.4 Reference
Yes 617 49.8 1.89 1.50 2.38 <0.001

Self-reported HRQoL
Health Index 0.39 0.15 1.97 0.043

HBM
Perceived susceptibility 1.09 1.00 1.17 0.039
Perceived severity 1.11 1.04 1.17 0.001
Perceived benefits 1.79 1.59 1.99 <0.001
Perceived access barriers 0.91 0.83 0.99 0.023
Perceived harm 0.71 0.64 0.79 <0.001
Cues to action 2.76 2.48 3.08 <0.001

Trust
Trust in health system 1.36 1.25 1.48 <0.001
Trust in manufacturer 1.71 1.58 1.85 <0.001

COR, crude odds ratio; CI, confidence interval; CSSA, Comprehensive Social Security Assistance (CSSA) Scheme; HBM, health belief model; HRQoL: Health Related Quality of
Life.
* Chronic conditions were defined as whether having long-term medical follow-up a chronic medication.
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cost of the vaccines [32]. These findings suggested that the con-
structs of HBM could be used to explain vaccine uptake behaviour,
as in previous studies demonstrating the capability of the HBM
constructs in predicting behaviours related to influenza vaccina-
tion [35].

While cues to action is an important element of HBM and they
were found to be a significant driving force of vaccine acceptance,
we found a remarkable pattern for COVID-19 vaccine. The recom-
mendation from the government stood out as the most important
cue, far stronger than others, such as those from doctors and family
members. Therefore, instead of leaving the decision to individuals
or their doctors, governmental should make a clear stand. Further-
more, another common driver for adult vaccines, peer group, also
did not turn out to be an important driver. These observations pro-
vide evidence-based design of vaccine promotion campaigns tai-
lored for the context of the population concern.

Trust in vaccination contributes to explain vaccination uptake
[36]. Owing to the huge demand of COVID 19 vaccine, a lot of
1153
new manufacturers entered the market [37]. However, because
of the lack of knowledge and too many manufacturers all come
at once, it is more likely for potential vaccine recipients to doubt
the legitimacy of less well known manufacturers, which could in
turn lower their vaccine acceptance. Government should also
proactively provide information about their selected vaccine man-
ufacturer(s) to break this barrier.

Of note, we found that a key component of HBM perceived sus-
ceptibility to infection was not associated with acceptance. This
observation could be explained by the fact that COVID-19 is per-
ceived as a mild disease unless the infected person has underlying
at risk conditions. This implies the direction of promotion and edu-
cation for COVID-19 vaccine might have to be different from other
vaccines in which prevention of infection is perceived as the main
purpose. Rather, perceived severity being a significant factor
should be a focus for vaccine campaigns.

This is the first representative population-based study in Hong
Kong that examined the association between the constructs of



Fig. 2. Adjusted odds ratios and 95% confidence intervals in multivariate analysis of key factors for acceptance of COVID-19 Vaccine.

Table 3
Factors associated with acceptance of COVID-19 vaccine by multivariate logistic regression.

Factors Model 1 Model 2 Model 3

n Acceptance % AOR 95% CI p AOR 95% CI p AOR 95% CI p

Age
18–44 251 31.5 Reference Reference Reference
45–64 385 40.5 1.66 0.86 3.20 0.131 1.43 0.75 2.72 0.277 1.13 0.71 1.81 0.601
� 65 562 48.2 1.84 0.74 4.57 0.188 1.92 0.80 4.61 0.145 1.04 0.56 1.91 0.910

Marital status
Unmarried 183 35.5 Reference Reference Reference
Married 930 43.1 1.38 0.71 2.70 0.342 1.41 0.74 2.70 0.300 1.03 0.63 1.69 0.893
Widowed or divorced 80 47.5 1.62 0.57 4.60 0.364 1.30 0.48 3.55 0.604 0.92 0.44 1.89 0.812

Educational level
Primary or below 442 48.4 Reference Reference Reference
Secondary 474 39.5 0.92 0.55 1.55 0.758 0.91 0.55 1.51 0.722 0.98 0.69 1.39 0.908
Tertiary or above 275 37.8 1.19 0.60 2.36 0.616 1.13 0.58 2.18 0.724 1.18 0.74 1.88 0.491

Public allowance
None 795 37.7 Reference Reference Reference
CSSA 25 48.0 0.50 0.09 2.76 0.430 0.34 0.07 1.66 0.181 0.78 0.28 2.18 0.641
Old age and disability allowance 377 51.7 0.86 0.47 1.59 0.635 0.76 0.41 1.39 0.369 1.22 0.80 1.84 0.357

Job status
Employed 267 38.2 Reference Reference Reference
Housewife 415 40.2 0.73 0.38 1.39 0.333 0.93 0.50 1.71 0.821 0.70 0.45 1.09 0.111
Retired 428 47.9 0.89 0.44 1.83 0.754 1.18 0.60 2.33 0.640 0.70 0.43 1.15 0.158

Chronic conditions
No 581 34�4 Reference Reference Reference
Yes 617 49�8 1.15 0.70 1.88 0.586 1.06 0.65 1.72 0.817 1.45 1.04 2.03 0.030

Self-reported HRQoL
Health index 1�19 0.22 6.31 0.843 1.02 0.20 5.15 0.981 1.59 0.48 5.28 0.449

HBM
Perceived susceptibility 0.98 0.83 1.17 0.839
Perceived severity 1.16 1.01 1.32 0.037
Perceived benefits 1.22 1.01 1.48 0.037
Perceived access barriers 0.80 0.68 0.94 0.007
Perceived harm 0.77 0.64 0.94 0.008
Cues to action 2.61 2.32 2.94 <0.001
Government 10.20 6.54 15.88 <0.001
Physicians 2.06 1.37 3.09 <0.001
Family members 2.07 1.36 3.16 0.001
Friends 1.37 1.00 1.88 0.052

Trust
Trust in healthcare system 1.30 1.17 1.45 <0.001
Trust in drug manufacturer 1.69 1.56 1.83 <0.001

AOR, adjusted odds ratio; CI, confidence interval; CSSA, Comprehensive Social Security Assistance; HBM, health belief model; HRQoL: Health Related Quality of Life.
Model 1: All covariates except the two trust scales were included in the analysis;
Model 2: All covariates except the two trust scales and the HBM constructs were included in the analysis, with an additional variable of cues to action from different sources
Model 3: All covariates except the HBM constructs were included in the analysis.
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HBM, the level of trust to relevant stakeholders, and the acceptance
of COVID-19 vaccine. It has a high response rate based on a random
sampling strategy, and the survey instrument was validated by an
expert panel. There are, nevertheless, several limitations that
should be addressed. Firstly, this is a cross-sectional survey and
we could not establish a cause-and-effect relationship between
the independent factors and the outcome. They could however
be used in prediction of COVID-19 vaccine acceptance. Also, this
survey examined the HMB constructs and trust scales in a Chinese
population, and the generalisability of its findings to other settings
should be cautious. In addition, since the COVID-19 vaccine has not
yet been implemented for use among the general public, and the
figures on effectiveness and safety remained unknown, an indica-
tion of willingness to receive the vaccine could be considered pre-
liminary – which is subject to further provision of efficacy and
safety profiles by pharmaceutical companies. Furthermore, inten-
tion or willingness to receive a vaccine does not necessarily trans-
late into actual vaccine uptake, especially when there is a relatively
long period of time between the measurement of willingness and
observation of health promotion behaviour [34]. In addition, the
present survey focused on the acceptance level among adults and
future studies should be performed among adolescents and chil-
dren. Finally, since the telephone survey relies on landline and
there is a possibility of selection bias, although more than 91% of
all Hong Kong residents were accessible to landlines.

In summary, this study has examined the factors independently
associated with potential vaccine uptake. Our findings highlighted
the significance of governmental recommendation on vaccine
uptake, whereas perceived susceptibility to infection was not.
Acceptance could be impaired by worries on newer vaccination
approaches and manufacturers. These constructs and independent
predictors identified provide evidence-based formulation and
implementation of vaccination strategies that aim to enhance vac-
cine uptake.
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