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Abstract: Globally, minority groups and non-citizens may not be sufficiently included in the COVID-19
vaccine coverage. This study seeks to understand determinants of vaccine uptake among female
foreign domestic workers (FDWs) in Hong Kong. We conducted a cross-sectional study of female
FDWs (n = 581) from June to August 2021. Respondents completed an online survey obtaining
sociodemographic, employment, and health status information. Based upon the socio-ecological
model, we obtained individual, interpersonal, and socio-structural factors that may be associated
with COVID-19 vaccine uptake. Multivariable logistic regression analysis was used to examine factors
associated with having received at least one dose of a COVID-19 vaccine. At the individual level,
agreeing that taking COVID-19 vaccines can contribute to COVID-19 control in Hong Kong (OR 6.11,
95% CI 2.27–16.43) was associated with increased vaccine uptake, while being worried of severe
side-effects from vaccination (OR 0.29, 95% CI 0.16–0.55) was associated with decreased uptake. At
the interpersonal level, those being encouraged by their employer (OR 2.05, 95% CI 1.06–3.95) and
family members (OR 2.27, 95% CI 1.17–4.38) were more likely to be vaccinated, while at the socio-
structural level, believing vaccination would violate religious beliefs (OR 0.19, 95% CI 0.06–0.65) was
associated with decreased uptake. The government can formulate a multi-level approach according
to our findings to target the remaining unvaccinated FDW population.

Keywords: COVID-19; vaccination; foreign domestic workers; China

1. Introduction

Coronavirus disease 2019 (COVID-19) continues to surge globally, since first being
identified in late 2019, with 517 million confirmed cases and over 6.2 million deaths as
of May 2022 [1]. Over 11.3 billion vaccine doses have been administered globally as of
May 2022 [1]. Due to the spread of the Omicron variant, and other potential new and more
infectious variants, international health organizations are recommending all eligible people
to receive a COVID-19 vaccine. Understanding the determinants of COVID-19 vaccine
uptake is crucial in achieving high vaccine coverage.

Hong Kong, a special administrative region of China, has enacted stringent infection
control measures which included border closures to non-residents, compulsory 3-week ho-
tel quarantines for international arrivals, mask requirements in public areas, and large-scale
community testing when a local case is confirmed [2]. Despite being a densely populated
city of 7.4 million [3], just over 12,000 confirmed cases and 213 deaths were reported at the
end of 2021 [4]. However, a surge of cases beginning in early 2022 caused the confirmed
case count to reach over 1.3 million as of May 2022 [2]. In May 2021, the Hong Kong govern-
ment’s “vaccination for all” campaign began offering two types of COVID-19 vaccines to
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all adults [5]. The first, BNT162b2 (Comirnaty), produced by Fosun-BioNTech, is an mRNA
vaccine, while the second, CoronaVac, produced by Sinovac-Biotech, is an inactivated virus
vaccine [6]. As of May 2022, 91.4% of those aged 3 or older have taken at least one dose of a
COVID-19 vaccine [7].

Vaccine hesitancy and vaccine uptake have been previously studied in the general
Hong Kong population. A serial cross-sectional survey of Cantonese-speaking working
adults found that a decrease in willingness to be vaccinated was associated with an increase
in concern for vaccine safety [8]. Another serial cross-sectional study of Cantonese-speaking
adults aged 18 and above found prior to the “vaccination for all” campaign, vaccine hesi-
tancy was highest in young adults (aged 18–34), while after the launch of the campaign
hesitancy was highest in older adults (aged ≥ 65) [9]. Furthermore, higher vaccine uptake
was positively associated with middle-age (aged 35–59), higher educational attainment,
higher confidence in COVID-19 vaccines, and greater trust in their own ability to prevent
infection [9]. However, both studies only included Cantonese-speaking permanent resi-
dents of Hong Kong, excluding ethnic minority populations and those without permanent
residency status. A single study on determinants of COVID-19 vaccine uptake in the South
Asian ethnic minority adult population of Hong Kong was conducted in May 2021 and
found a relatively low vaccine uptake rate of 33.1% among its 245 respondents [10]. Those
with positive attitudes toward vaccination, perceived support from significant others, and
perceived higher behavioral control to receive vaccination were positively associated with
vaccine uptake, while higher exposure to information about deaths and serious conditions
caused by COVID-19 vaccination was associated with decreased vaccine uptake [10].

While Hong Kong’s population is predominately ethnically Chinese, female foreign
domestic workers (FDWs), primarily from the Philippines and Indonesia, are Hong Kong’s
largest group of ethnic minorities accounting for 5% of the total Hong Kong population
(i.e., 373,384) in 2020 [11]. All FDWs must enter Hong Kong under the same working visa
scheme in which they are required to repatriate within 2 weeks if their full-time contract
is terminated [12]. This population is uniquely distinguished from other ethnic minority
populations in Hong Kong in two key ways. First, their FDW status provides no path to
permanent residency in Hong Kong, whereas all other migrants have a path to permanent
residency [13]. Second, FDWs are required to live with their employers (“live-in” rule),
typically characterized by small living quarters, a high intensity of interpersonal contact,
and other vulnerabilities which have been previously documented [13,14]. Early in the
COVID-19 pandemic, Marmot & Allen [15] warned how the pandemic would expose and
amplify the inequalities in society, while others early in the pandemic specifically called
for increased attention to international migrant workers [16]. One study conducted in
May 2020 found the rate of probable anxiety among FDWs in Hong Kong to be at 25%, with
lack of protective equipment, increased workload, and fears of being fired if infected by
COVID-19 to be associated with probable anxiety [17]. Qualitative interviews conducted in
2020 among 15 FDWs in Hong Kong reported poor treatment from their employers, such as
having excessive expectations for cleaning during the pandemic and unfair termination of
job due to the pandemic [18]. News reports have documented how FDWs felt discriminated
and unfairly scrutinized throughout the pandemic [19]. Furthermore, several government
policies, such as required testing of all FDWs, have been criticized as FDWs were required
to stand in long lines without social distancing to be tested, with many losing their only
day off for the week [20]. Additionally, in May 2021, the government announced and then
retracted a policy requiring the vaccination of all FDWs who wished to keep their jobs [21].
These circumstances have created a sense of uncertainty within the FDW population.
Furthermore, there is no available data on vaccine uptake among the FDW population
in Hong Kong.

The socio-ecological model has been used to assess COVID-19 vaccine acceptance and
uptake in several studies [10,22–25]. The socio-ecological model is a theoretical framework
commonly used in social sciences and public health which considers both individual and
societal factors contributing to health outcomes [26]. The socio-ecological model com-
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prises sociodemographic factors, individual, interpersonal, and socio-structural factors [26].
Informed by the socio-ecological model, a scoping review including 50 studies assessed fac-
tors which influenced public attitudes towards COVID-19 vaccination globally and found
contributing factors at each level [22]. At the sociodemographic level, factors associated
with positive attitudes towards vaccination included female sex, age older than 25, higher
educational attainment, high income status, chronic diseases, being employed, and being
married with children [22]. At the individual level, those who trusted the government,
healthcare system, and companies producing the vaccines had more positive attitudes
towards vaccination, while those with conspiracy theory beliefs and those with religious
reasons for refusing the vaccine were more vaccine hesitant [22]. At the interpersonal level,
positive messaging from healthcare professionals, family, and friends were associated with
positive attitudes towards vaccination, while one study found employer’s recommendation
may also contribute to a positive vaccine attitude [22,27]. Finally, at the socio-structural
level, both traditional news media and social media were contributing factors regarding
vaccination attitudes [22]. Addressing determinants at multiple levels may increase the
likelihood of changing health behaviors. To the best of our knowledge, there are no studies
examining the determinants of vaccine uptake among FDWs anywhere in the world. As
there are over 8.5 million female FDW globally [28], the findings of this study may help to
improve vaccine uptake for FDWs in Hong Kong and in other countries.

2. Materials and Methods

Data was collected between 16 June and 29 August 2021. Non-probability sampling
was used to reach both Filipino and Indonesian FDWs through various social media plat-
forms due to an inability to recruit respondents in public places because of COVID-19 social
distancing restrictions. Key volunteers, leaders within the FDW community who are also
FDWs, helped disseminate the survey through FDW groups on these platforms. Indonesian
FDWs were recruited through a WhatsApp group where the key volunteer messaged
each group member, while Filipino FDWs were recruited in a Facebook group where the
invitation to participate in our study was posted in the group thread. Inclusion criteria were
female FDWs from the Philippines or Indonesia, of any age, currently working in Hong
Kong as an FDW for at least one year and had the ability to complete a self-administered
questionnaire in English or Bahasa Indonesia. The Bahasa Indonesia version was translated
from the original English version and cross-checked by a second native Bahasa Indonesia
speaker. Both languages of the survey were pilot tested using cognitive debriefing with
FDWs prior to mass distribution of survey to ensure understanding and clarity, and changes
were made where needed. Using a population size of 373,384, a margin of error of 5%, a
confidence interval of 95%, and a 50% response distribution, the recommended sample size
for this study was at least 384 participants. Written informed consent was obtained before
completion of the survey and ethics approval was granted by the Survey and Behavioural
Research Ethics Committee (SBREC) of The Chinese University of Hong Kong (Reference
No. SBRE(R)-21-018).

2.1. Measures

Several questions related to respondents’ socio-demographic background, employ-
ment conditions, and health were asked to control for potential confounding factors. Re-
spondents were asked about their ethnicity, age, educational attainment, and marital status.
Questions related to participants’ employment conditions included employer’s home
size, as a proxy for employer’s socioeconomic status, and past month average working
hours. The EQ-5D-5L Visual Analog Scale was used to measure self-rated health, asking
respondents to rate their health today on a scale from 0 (worst health) to 100 (best health).
Respondents were also asked whether they have previously been diagnosed with any
chronic health condition. To assess the main outcome, COVID-19 vaccine uptake, partic-
ipants were asked whether they had taken at least one dose of any COVID-19 vaccine
(yes or no), number of doses (1 or 2), and type of vaccine (CoronaVac or Comirnaty). To
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control for the increase in vaccine uptake rate over the data collection period, the first day
of data collection was counted as “day 0” and each day counted from there to note when
the survey was completed. This variable was included as a continuous variable and ranged
from 0 to 71.

Informed by the socio-ecological model, questions related to individual, interper-
sonal, and socio-structural factors were developed. At the individual level, participants
provided their level of agreement (5-point Likert scale, strongly agree to strongly dis-
agree) to four positive belief statements (1) vaccination is highly effective in protecting you
from COVID-19, (2) vaccination is highly effective in protecting those around you from
COVID-19, (3) vaccination facilitates resumption of cross-border travel, and (4) vaccination
contributes to the control of COVID-19 in Hong Kong and one negative statement (1) I am
concerned about of having severe side-effects. Interpersonal level factors included respon-
dent’s social networks, whether their employer forced, encouraged, discouraged, or was
neutral towards their vaccination, whether their family members encouraged vaccination,
and whether their FDW friends encouraged vaccination. Whether they knew any FDW
who had serious side effects after vaccination was also asked. Questions related to the
source (social media, employer, friends, family, news) and frequency (almost never, seldom,
sometimes, always) of obtaining COVID-19 vaccine-related news were asked. Whether
overall information obtained about COVID-19 was positive, negative, or equally positive
and negative was asked. Socio-structural questions included two questions related govern-
ment policy to incentivize vaccination. These were, “I was motivated to get the COVID-19
vaccination to be” (1) exempt from the required COVID-19 swab testing, and (2) eligible
for the 100k HKD lucky draw. To assess the influence of religious beliefs, participants
were asked whether they believed COVID-19 vaccination would violate their religious
beliefs. For analysis, variables measured on the 5-point Likert scale were dichotomized to
disagree/not sure vs. agree.

2.2. Data Management

News source and frequency were reduced to a single item using Principal Compo-
nent Analysis (PCA) and reliability analysis (RA). The Kaiser-Meyer-Olkin Measure was
0.826 (above 0.6) and Bartlett’s Test was statistically significant at p-value < 0.001 (<0.05),
both indicating the items were appropriate for PCA. One component had an Eigenvalue
above 1 at 2.881, indicating the five items could fit into one component. This was con-
firmed by the Scree plot suggesting one component. RA confirmed this with the five items
producing a Cronbach’s Alpha of 0.809. This news information scale score ranged from
5 to 20 and we categorized the outcome based on inter-quartile range where ≤13 = low,
14–18 = average, and ≥19 = high.

2.3. Statistical Analysis

Descriptive statistics with percentage and frequency were calculated. When appropri-
ate, mean and standard deviation were used. PCA and RA were used to see whether the
five items related to the source and frequency of COVID-19 vaccine news could be reduced
into a unidimensional scale with a single summative score. Binary logistic regression was
used to explore the variables associated with vaccine uptake (taken at least one dose of
COVID-19 vaccine) and the unadjusted odds ratios (OR) and 95% confidence intervals (CI)
were calculated. All variables which had a p-value < 0.1 in the univariable analysis were
included into a final multivariable model. All statistical analyses were performed using
SPSS version 24 (IBM Corp., Armonk, NY, USA) [29].

3. Results
3.1. Descriptive Results

Table 1 describes the characteristics of the study population. A total of 581 female
FDWs completed the survey, of which, 60% were Filipino and 40% Indonesian. Most
participants were between the age of 35 to 44 (53%), 49% had up to a secondary school
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education, and nearly half were married (47%). Almost one-third claimed their employer’s
home size to be ≤599 sq. ft., while 26% reported a home size ≥ 1000 sq. ft. The mean
daily working hours was 13.0 h (6 days a week). Chronic health conditions were reported
by 5.7%. Most participants reported receiving at least one dose of a COVID-19 vaccine
(79%), with 2% of this group reporting serious side effects. Most vaccinated respondents
already received their second dose (87.7%) with 71% of vaccinated respondents choosing
the Comirnaty vaccine. Among unvaccinated participants, 39% said they were likely to
receive a COVID-19 vaccine within the next 6 months. Receiving a COVID-19 vaccine for
personal health was the most important factor for vaccine uptake (43%), while concern
over serious side effects from the vaccine was the most important reason for not receiving a
vaccine (46%).

Table 1. Characteristics among study sample (n = 581).

Factors Frequency Vaccinated *

N (%) N (%) p-Value

Demographics
Ethnicity 0.331
Filipino 350 (60%) 280 (80%)

Indonesian 231 (40% 177 (77%)
Age 0.036

20–34 181 (31%) 134 (74%)
35–44 308 (53%) 255 (83%)
45+ 92 (16%) 68 (74%)

Educational attainment 0.324
Up to Secondary school 288 (50%) 229 (80%)

Post-secondary/Vocational 167 (29%) 125 (75%)
University/Postgraduate 126 (22%) 103 (82%)

Marital status 0.047
Never married 153 (26%) 131 (86%)

Married 270 (47%) 207 (77%)
Divorced/widowed/separated 158 (27%) 119 (75%)

Religious affiliation 0.111
Catholic 305 (53%) 243 (78%)

Islam 205 (35%) 153 (75%)
Christian/Others 71 (12%) 61 (86%)

Employment conditions
Employer’s home size 0.068

≤599 sq. ft. 188 (32%) 140 (75%)
600–999 sq. ft. 242 (42%) 189 (78%)
≥1000 sq. ft. 581 (26%) 128 (85%)

Past month daily working hours <0.001
13 or less hours 268 (46%) 230 (86%)

14+ hours 313 (54%) 227 (73%)
Care for special population (children ≤ 15, adults ≥ 65, disabled/chronically ill) 423 (73%) 329 (78%) 0.397

Health status
Self-rated health (0–100) (mean (SD)) 81.6 (19.7) – 0.049

Chronic health conditions 33 (5.7%) 28 (85%) 0.371
COVID-19 vaccination

Have you ever taken up COVID-19 vaccines? (yes) 457 (79%) –
How many doses have you taken? †

1 dose and I will have 2nd dose 52 (11.4%) –
1 dose and I will not have 2nd dose 4 (0.9%) –

2 doses 401 (87.7%) –
Which type of vaccine did you take? †

CoronaVac 128 (28.0%) –
Comirnaty 326 (71.3%) –
Not sure 3 (0.7%) –
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Table 1. Cont.

Factors Frequency Vaccinated *

N (%) N (%) p-Value

How severe were your side effects? †

Not at all/very mild/mild 383 (84%) –
Moderate 63 (14%) –

Severe/very severe 11 (2%) –
How likely are you to take 2 doses of free COVID-19 vaccine in the next 6 months? ‡

Very unlikely/unlikely 11 (9%) –
Neutral 65 (52%) –

Likely/very likely 48 (39%) –
Know someone who had serious side effects after taking up COVID-19 vaccines 103 (18%) 72 (70%) 0.017

Top 3 factors most important in receiving the COVID-19 vaccination †

For my personal health 197 (43%) –
To contribute to the control of COVID-19 in Hong Kong 145 (32%) –

To protect those around me 52 (11%) –
Top 3 factors most important in not receiving the COVID-19 vaccination? ‡

I am concerned about the serious side effects from the vaccine 57 (46%) –
I have not had the chance, but plan to be vaccinated 34 (27%) –

I want to wait and see how those who have received the vaccine react first 21 (17%) –

χ2 p values are shown for categorical variables while t-test p values are shown for continuous variables. † Among
those answering “yes” to ever taking a COVID-19 vaccine (n = 457). ‡ Among those answering “no” to ever taking
a COVID-19 vaccine (n = 124). * At least 1 dose of a COVID-19 vaccine.

Perspectives related to COVID-19 vaccination are found in Table 2. Positive attitudes
towards vaccination received high agreement, ranging from 82–89% agreement. Among so-
cial networks, those reporting encouragement from employers, being forced by employers,
and encouragement from family members to be vaccinated all reported 88% vaccination
rates. Respondents were more motivated to be vaccinated to avoid repeated testing than
by the potential to receive a cash prize in a lucky draw.

Table 2. Individual, interpersonal, and socio-structural factors related to COVID-19 uptake (n = 581).

Frequency Vaccinated * Chi-Square

N (%) N (%) p-Value

Individual Level Factor:
Positive attitudes: “Taking up COVID-19 vaccination . . . ”

Can contribute to the control of COVID-19 in Hong Kong 513 (89%) 441 (86%) <0.001
Can facilitate resumption of cross-boundary travel 495 (85%) 421 (85%) <0.001

Is highly effective in protecting those around me against COVID-19 480 (83%) 417 (87%) <0.001
Is highly effective in protecting you from COVID-19 474 (82%) 413 (87%) <0.001

Negative attitudes:
I am concerned of having severe side-effects from the COVID-19 vaccines 277 (48%) 202 (73%) 0.001

Interpersonal factor level:
Concerning receiving a COVID-19 vaccine, my employer <0.001

Encouraged me to receive the vaccine 349 (60%) 306 (88%)
Did not force, encourage, or discourage me 149 (26%) 85 (57%)

Forced me to receive the vaccine 58 (10%) 51 (88%)
Discouraged me to receive the vaccine 25 (4%) 15 (60%)

My domestic helper friends encouraged me to receive COVID-19 vaccination 398 (69%) 336 (84%) <0.001
My family members encouraged me to receive COVID-19 vaccination 360 (62%) 318 (88%) <0.001

Socio-structural level factor:
Incentives: “I was motivated to get the COVID-19 vaccination to be . . . ”
Exempt from the required COVID swab testing of domestic helpers 393 (68%) 336 (86%) <0.001

Eligible for the 100k HKD lucky draw 198 (34%) 170 (86%) 0.003
Religious beliefs:

COVID-19 vaccination would violate my religious beliefs 26 (5%) 17 (65%) 0.097

* At least 1 dose of a COVID-19 vaccine. Frequencies and vaccination rates are among those who agree with
the statement.
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The sources of COVID-19 vaccine-related information are shown in Table 3. Social
media was reported to be the most frequently used source for vaccine-related news, while
traditional news was the least used. Seeing news with positive coverage of COVID-19
vaccines saw the highest percentage of vaccine uptake at 89%.

Table 3. Past month source and frequency for obtaining information about COVID-19 vaccines
(n = 581).

Frequency Vaccinated * Chi-Square

N (%) N (%) p-Value

Social media (Facebook, WhatsApp, Instagram, etc.) 0.044
Almost never/seldom 89 (15%) 62 (70%)

Sometimes 130 (23%) 100 (77%)
Always 362 (62%) 295 (82%)

Your employers 0.174
Almost never/seldom 165 (28%) 124 (75%)

Sometimes 248 (43%) 193 (78%)
Always 168 (29%) 140 (83%)
Friends 0.117

Almost never/seldom 121 (21%) 90 (74%)
Sometimes 222 (38%) 170 (77%)

Always 238 (41%) 197 (83%)
Family <0.001

Almost never/seldom 171 (29%) 126 (74%)
Sometimes 208 (36%) 155 (75%)

Always 202 (35%) 176 (87%)
News (newspaper, radio, etc.) 0.069

Almost never/ seldom 191 (33%) 141 (74%)
Sometimes 170 (29%) 133 (78%)

Always 220 (38%) 183 (83%)
Overall, information you’ve obtained about COVID-19 has been positive

or negative? <0.001

Equally positive and negative 286 (49%) 204 (71%)
Negative 61 (11%) 45 (74%)
Positive 234 (40%) 208 (89%)

Frequency of obtaining COVID-19 vaccine-related information IQR † 0.009
<IQR 166 (29%) 119 (72%)
IQR 284 (49%) 225 (79%)

>IQR 131 (23%) 113 (86%)
† Scale was developed using the 5 source/frequency variables (social media, your employers, friends, family, and
news). Cronbach’s Alpha 0.809. Scale was further categorized into inter-quartile range low (bottom 25%), average
(middle 50%), and high (top 25%). * At least 1 dose of a COVID-19 vaccine.

3.2. Univariable Logistic Regression

Unadjusted odds ratios for vaccine uptake are shown in Table 4. Among demographic
variables, being middle-aged, unmarried, and those whose employer’s home was larger
were more likely to be vaccinated, while those working more hours per day were less likely
to be vaccinated. All attitudinal/perception variables related to COVID-19 vaccination
at the individual, interpersonal, and socio-structural level were statistically significantly
associated with vaccine uptake. Additionally, obtaining COVID-19 vaccine-related infor-
mation at a high frequency and reporting that vaccine-related news seen was positive were
significantly more likely to be vaccinated (p < 0.05).
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Table 4. Associations with vaccine uptake among female foreign domestic workers (n = 581).

Unadjusted OR p-Value Adjusted OR p-Value

Factors (95% CI) (95% CI)

Demographics
Ethnicity
Filipino 1.00 –

Indonesian 0.82 (0.55–1.23) 0.331 – –
Age

20–34 1.00 1.00
35–44 1.69 (1.08–2.63) 0.021 2.35 (1.28–4.31) 0.006
45+ 0.99 (0.56–1.76) 0.983 0.85 (0.38–1.95) 0.709

Educational attainment
Up to secondary school 1.00 –

Post-secondary/vocational 1.49 (0.65–3.43) 0.249 – –
University/postgraduate 2.24 (0.93–5.42) 0.600 – –

Marital status
Never married 1.00 1.00

Married 0.55 (0.32–0.94) 0.029 0.37 (0.18–0.76) 0.007
Divorced/widowed/separated 0.51 (0.29–0.91) 0.024 0.29 (0.13–0.64) 0.002

Religious affiliation
Catholic 1.00 –

Islam 0.75 (0.49–1.14) 0.181 – –
Christian/Others 1.56 (0.75–3.21) 0.231 – –

Employment conditions
Employer’s home size

≤599 sq. ft. 1.00 1.00
600–999 sq. ft. 1.22 (0.78–1.91) 0.379 1.92 (1.03–3.59) 0.039
≥1000 sq. ft. 1.91 (1.10–3.31) 0.022 2.07 (0.96–4.45) 0.064

Past month daily working hours
13 or less hours 1.00 1.00

14+ hours 0.44 (0.29–0.67) <0.001 0.54 (0.30–0.96) 0.036
Care for special population (children, elderly, disabled) 0.82 (0.52–1.30) 0.398 – –

Health status
Self-rated health (0–100) 1.01 (1.00–1.02) 0.051 1.01 (1.00–1.02) 0.190

Chronic conditions 1.55 (0.59–4.11) 0.375 – –
Individual level factors

Positive attitudes towards COVID-19 vaccines: “Vaccination . . . ”
Is highly effective in protecting you from COVID-19 9.69 (6.06–15.51) <0.001 1.54 (0.57–4.16) 0.395

Is highly effective in protecting those around me against COVID-19 10.09 (6.25–16.29) <0.001 2.18 (0.81–5.89) 0.124
Can facilitate resumption of cross-boundary travel 7.90 (4.82–12.96) <0.001 0.99 (0.39–2.51) 0.977

Can contribute to the control of COVID-19 in Hong Kong 18.62 (10.07–34.43) <0.001 6.11 (2.27–16.43) <0.001
Negative attitude towards COVID-19 vaccines

I am concerned of having severe side-effects from the COVID-19 vaccines 0.52 (0.35–0.78) 0.001 0.29 (0.16–0.55) <0.001
Interpersonal level factors

Social networks
Concerning receiving a COVID-19 vaccine, my employer

Has been neutral 1.00 1.00
Forced me to receive the vaccine 5.49 (2.34–12.89) <0.001 3.24 (1.00–10.54) 0.051

Encouraged me to receive the vaccine 5.36 (3.40–8.45) <0.001 2.05 (1.06–3.95) 0.032
Discouraged me to receive the vaccine 1.13 (0.48–2.68) 0.782 1.25 (0.39–4.00) 0.709

My family members encouraged me to receive the vaccine 4.47 (2.93–6.81) <0.001 2.27 (1.17–4.38) 0.015
My domestic helper friends encouraged me to receive the vaccine 2.78 (1.85–4.18) <0.001 0.66 (0.33–1.33) 0.248

Know someone who had serious side effects after taking up the vaccine 0.56 (0.35–0.91) 0.018 0.59 (0.31–1.13) 0.113
COVID-19 vaccine-related news

Frequency of obtaining COVID-19 vaccine-related information IQR
<IQR 1.00 1.00
IQR 1.51 (0.97–2.35) 0.070 1.25 (0.66–2.34) 0.495

>IQR 2.48 (1.36–4.52) 0.003 0.73 (0.33–1.63) 0.445
Overall, information you’ve obtained about COVID-19 vaccination has been . . .

Negative/equally positive and negative 1.00 1.00
Positive 3.15 (1.97–5.04) <0.001 1.55 (0.87–2.78) 0.139

Socio-structural level factors
Incentives: “I was motivated to get the COVID-19 vaccination to be . . . ”
Exempt from the required COVID swab testing of domestic helpers 3.26 (2.17–4.92) <0.001 1.27 (0.64–2.52) 0.491

Eligible for the 100k HKD lucky draw 2.03 (1.28–3.22) 0.003 1.18 (0.59–2.38) 0.634
Religious beliefs

COVID-19 vaccination would violate my religious beliefs 0.49 (0.21–1.14) 0.097 0.19 (0.06–0.65) 0.008
Days since first survey completed 1.01 (1.00–1.02) 0.044 1.01 (0.99–1.02) 0.317

Numbers in the unadjusted OR column in bold indicate the variable was included in the adjusted OR model.
Numbers in the adjusted OR column in bold indicate the variable remained statistically significant in the
final model.

3.3. Final Multivariable Model

The final model of adjusted odds ratios is shown in Table 4. Middle-aged participants,
those who have never been married, those living in a larger home, and respondents with
less working hours were more likely to have been vaccinated. Among individual level
factors, believing vaccination can contribute to the control of COVID-19 locally (OR 6.11,
95% CI 2.27–16.43) increased vaccine uptake likelihood, while having concerns of severe
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side-effects from the vaccine (OR 0.29, 95% CI 0.16–0.55) significantly decreased vaccine
uptake. At the interpersonal level, receiving encouragement from employer (OR 2.05,
95% CI 1.06–3.95) and family members (OR 2.27, 95% CI 1.17–4.38) increased vaccine up-
take. At the socio-structural level, perceiving vaccine uptake would violate one’s religious
beliefs (OR 0.19, 95% CI 0.06–0.65) decreased vaccine uptake.

4. Discussion

To the best of our knowledge, this was the first study to assess COVID-19 vaccine
uptake among the female FDW population, a vulnerable population in Hong Kong who are
set apart from other ethnic minority groups in that they cannot seek permanent residency.
Among our study sample, vaccine uptake was relatively high with 79% having taken at
least one dose of a COVID-19 vaccine. For reference, at the end of our data collection
period, August 2021, the general Hong Kong adult population’s vaccination rate was 55%,
while a convenience sample of the South Asian ethnic minority population in Hong Kong
reported a 33.1% vaccination rate, by the end of May 2021 [10,30]. Additionally, the vaccine
uptake rate did not significantly differ between the Filipino and Indonesian FDWs in our
study sample. Using the socio-ecological model, we found significant indicators for vaccine
uptake at the individual, interpersonal, and socio-structural levels.

The relatively high vaccination rate among this sample may be attributed to several
factors. First, it appears the government’s policies towards vaccinating FDWs did have an
effect on vaccine uptake. While there is currently no vaccine mandate for FDWs already
residing in Hong Kong, the implementation and then retraction of a vaccine mandate
by the government along with two rounds of required COVID-19 testing of all FDWs
may have inadvertently increased the desire for vaccine uptake [21]. In fact, 68% of
our sample reported they were motivated to be vaccinated to be exempt from required
COVID-19 testing. A study in six European countries found varying effectiveness of
mandatory COVID-19 certification (vaccination, negative test, proof of recovery) on vaccine
uptake, with those younger than 30 having the highest increase in vaccine uptake post
certification implementation [31]. This differs from our sample which found the highest
vaccine uptake among 35–44 years old, even though this could be due to different societal
factors. Second, in contrast to past outbreaks where perceptions of susceptibility and
illness severity decreased over time for diseases such as SARS, H1N1, and H5N1 avian
influenza [32–34], the sense of vigilance and vulnerability to COVID-19 did not seem to
deteriorate despite a relatively lower disease prevalence in Hong Kong, which can be made
evident by the enduring mask wearing law, mandatory digital contact tracing that has only
become more widespread, enduring border control, and enduring albeit less stringent local
social distancing measures [2]. However, the 34% agreement of a lucky draw incentivizing
vaccination points to prize incentives as less effective. In other words, policies affecting
FDWs working opportunities in Hong Kong may be a more effective strategy moving
forward. The risks and issues with financial incentives have been previously discussed,
with researchers recommending incentives such as access to certain facilities given only to
vaccinated people as more sustainable than cash incentives in the long term [35]. Third,
there may be a strong desire for FDWs to return to their home country to visit family.
At the time of data collection, FDWs would need to quarantine themselves when they
arrive in their home country and when they return to Hong Kong, making a visit home
unfeasible since the start of the pandemic. Qualitative interviews conducted in the summer
of 2020 found FDWs in Hong Kong felt stressed by their inability to return home and fulfill
familial duties [18]. Respondents agreed at high rates that vaccination can contribute to the
control of COVID-19 in Hong Kong, which may be a proxy for the desire for resumption of
returning to a normal life in which they can visit home again without quarantine.

Among the demographic characteristics, never married FDWs were more likely
to take up vaccination, which differed from the South Asian ethnic minority group in
Hong Kong, the general Hong Kong population, and the general findings of a scop-
ing review where being married or cohabitating was positively associated with vaccine
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uptake/acceptance [8,10,22]. While those living with family members may feel a stronger
sense of obligation to be vaccinated to protect their family, this effect seems to be missing
among FDWs as they do not live with their immediate family. Further investigation is
needed to determine why never married FDWs may be more likely to be vaccinated. Those
living in a larger home, a proxy for employer’s socio-economic status, were more likely
to have been vaccinated. Past literature in Hong Kong has pointed to lower acceptance
of COVID-19 vaccines among those in occupations associated with lower socio-economic
status [8]. It appears this may also influence the FDWs who are employed by this demo-
graphic, and therefore, it may be appropriate to consider the role of their employer in
vaccine uptake when formulating policies and promotion of vaccination among FDWs.

At the individual level, believing vaccination can contribute to the control of COVID-19
in Hong Kong and concern of having severe side-effects from the vaccine were most strongly
associated with increased and decreased vaccine uptake, respectively. Believing vaccination
can contribute to the control of the virus in Hong Kong may be a proxy for returning to
a more pre-pandemic way of life such as unrestricted gatherings on day off and visiting
family in home country. Consideration of which type of gathering restrictions can be
lifted for the FDW population based on their vaccination rate may be considered as an
incentive to increase vaccine uptake. On the other hand, concern of severe side-effects is
consistent with previous literature and requires more targeted education campaigns on
vaccine safety towards the FDW community [8,10,22,36–38]. Among interpersonal factors,
encouragement from employer or family to be vaccinated had the strongest associations
with vaccine uptake. Association between encouragement from family and vaccine accep-
tance is consistent with the South Asian population in Hong Kong and globally [10,22].
While being forced by employer to be vaccinated having only a marginally significant
association with vaccine uptake, our findings altogether may imply that encouragement
rather than coercion in vaccine uptake should be of consideration when the government
and employers communicate about vaccination with the FDW community. A multi-country
survey early in the pandemic found that 48% of respondents would accept vaccination
if their employer recommended it, though rates varied by country with China reporting
the highest acceptance and Russia the lowest [27]. At the socio-structural level, while the
belief that COVID-19 vaccination would violate one’s religious beliefs was significantly
associated with decreased vaccine uptake, only 5% of our study sample agreed that it really
violated their religious beliefs. Just nine people (1.5%) agreed with the statement and were
unvaccinated, making this of less concern as a barrier to vaccine uptake at the population
level. Nevertheless, increased collaboration and cooperation should be taken with religious
leaders and the religious community to maximize vaccine uptake and address individuals’
concerns. One study from the Czech Republic found higher rates of vaccine hesitancy in
those identifying as spiritual but with non-religious affiliation than those with religious
affiliation [39]. More in-depth studies are needed to understand how exactly religious
beliefs and religiosity may affect vaccine uptake and how to most effectively address
these concerns.

Of those unvaccinated, concern about severe side effects were most common, as
shown consistently in past literature [8,10,22,36–38]. The next most common reason was
not having the chance but planning to be vaccinated. While the data for this study was
collected starting 16 June 2021, FDWs were already included in the vaccine implementation
plan since March 15 of the same year [40], giving them at least three months of access
to the vaccine before data collection began. This may explain the significance of higher
working hours being negatively associated with vaccine uptake. Past studies of FDWs
have pointed to excessive working hours as detrimental to health as well as decreased
likelihood of participating in health screening [14,41,42]. A study in Canada assessing
barriers to healthcare access among FDWs found employers played a significant role in the
ability for FDWs to access healthcare [43]. This further points to the positive role employers
can play in the health of FDWs. Additionally, the government may consider opening
mobile vaccination centers in the most popular Sunday gathering areas where FDWs spend
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their day off. This may improve vaccine uptake especially among those who reported
not yet having adequate time to be vaccinated by increasing geographical accessibility to
vaccination sites.

In summary, a more targeted approach is warranted to improve vaccine uptake in
those who may still be hesitant. A health promotion campaign to educate FDWs on vaccine
safety and efficacy should be tailored to the FDW community specifically rather than the
general Hong Kong population. Additionally, the role that employers play in the rate
of vaccine uptake among FDWs should be further considered. Finding approaches that
facilitate the positive influence employers can have over FDW vaccine uptake should
be promoted.

The study’s findings must be considered with some limitations. First, the cross-sectional
study design does not allow for causal inference, while non-probability sampling limits
our ability to provide a prevalence for vaccine uptake among the FDW population or
generalize our findings to the FDW population. However, with the nature of this popula-
tion being more elusive than the general population and the social-distancing restrictions
from the COVID-19 pandemic, random sampling became very difficult. Additionally, our
sample did not differ much from available population data. As of 2021, population data
shows 57% of FDWs were Filipino and 41% Indonesian (our sample 60% and 40%, respec-
tively), with 2% from other countries. Additionally, population data shows 35% aged 20–34,
45% aged 35–44, and 20% aged 45 or older, compared with 31%, 53%, and 16% in our sam-
ple, respectively [11]. There is no known available data on education level, income, or age
based on ethnicity. Second, as our survey relies on self-reported information, our study
is subject to recall bias and social-desirability bias, where respondents answer what they
believe to be socially desirable rather than their actual experience. However, since the
events in the survey took place recently, recall bias should be minimized, while we have
no prior indication that social-desirability bias would be of significant concern within our
study population. Third, selection bias must be considered due to the sampling method,
where those more interested in our study topic might have responded to the invitation.
Nonetheless, we believe the key volunteers who helped to disseminate the survey improved
the approachability of the survey as it was provided through a trusted source within the
community. Fourth, we considered Filipino and Indonesian respondents as a collective
body of FDWs in Hong Kong, since our interest was in vaccine uptake of FDWs, and not
the difference between the two ethnicities. While differences may still exist, we found no
significant difference in the rate of vaccine uptake between the two ethnicities. Fifth, our
data was collected at a somewhat early stage of vaccine availability in Hong Kong. After
our data collection, further evidence emerged addressing the immunogenicity of the two
vaccines available in Hong Kong [44,45]. Such reports may have an effect on vaccine uptake,
and specifically, type of vaccine taken. Additionally, the type of vaccines available in Hong
Kong may also have an effect on vaccine uptake, though we did not ask those unvaccinated
about vaccine-type preference and were not able to control for this in our analysis. How-
ever, in Hong Kong both a German developed mRNA vaccine, Comirnaty, and a Chinese
developed inactivated virus vaccine, CoronaVac, were both equally accessible options to
the population; therefore, concerns related to type and location of the vaccine should be
minimal. Finally, our questionnaire was developed for exploratory purposes for this unique
population and no internationally standardized vaccine attitudes instrument was available,
making our findings not directly comparable with previous studies. Future studies are
needed for the FDW populations outside of Hong Kong in countries and regions with
different societal and policy structures that could influence vaccine uptake differently. A
longitudinal study would also help in addressing the causal relationship between variables
found in this study to be associated with vaccine uptake. Qualitative studies may also
help to understand in more depth the barriers and mechanisms to vaccine uptake within
this community.
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5. Conclusions

This study, the first to assess vaccine uptake among FDWs, found relatively high
vaccination rates associated with encouragement from social networks and the attitude of
vaccine uptake contributing to the control of virus spread locally. However, associations
with concerns of severe side-effects and long working hours with decreased vaccine uptake
remain a concern. As FDWs are a large part of the Hong Kong population who have
close contact with their employers’ families and other FDWs in the community, they
are an important part of maintaining control of the COVID-19 virus in the city. Health
promotion campaigns on vaccine safety and efficacy should be tailored specifically to the
FDW population to address concerns of vaccine side effects. The government should use a
multi-level approach to target the remaining unvaccinated FDWs in Hong Kong.

Author Contributions: Conceptualization, T.S.S., R.Y.C. and Z.W.; methodology, T.S.S. and R.Y.C.;
formal analysis, T.S.S., R.Y.C. and J.H.K.; investigation, T.S.S. and R.Y.C.; data curation, T.S.S.;
writing—original draft preparation, T.S.S. and R.Y.C.; writing—review and editing, J.H.K., R.Y.C.,
Z.W. and T.S.S.; supervision, R.Y.C. and J.H.K.; project administration, A.Y.-K.H. All authors have
read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Survey and Behavioural Research Ethics Committee (SBREC) of The
Chinese University of Hong Kong. Reference No. SBRE(R)-21-018.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Not applicable.

Acknowledgments: We would like to thank the key volunteers who helped make this study possible.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Johns Hopkins University & Medicine Coronavirus Resource Center. Available online: https://coronavirus.jhu.edu (accessed on

9 May 2022).
2. The Government of Hong Kong Special Administrative Region COVID-19 Thematic Website. Together, We Fight the Virus.

Available online: https://www.coronavirus.gov.hk/eng/index.html (accessed on 9 May 2022).
3. Hong Kong Census and Statistics Department Population of Hong Kong in 2020. Available online: https://www.censtatd.gov.

hk/en/scode150.html (accessed on 21 February 2022).
4. The Government of Hong Kong Special Administrative Region Latest Situation of Novel Coronavirus Infection in Hong Kong.

Available online: https://chp-dashboard.geodata.gov.hk/covid-19/en.html (accessed on 14 February 2022).
5. The Government of the Hong Kong Special Administrative Region “Early Vaccination for All” Campaign Launched. Available

online: https://www.info.gov.hk/gia/general/202105/31/P2021053100749.htm (accessed on 3 November 2021).
6. The Government of the Hong Kong Special Administrative Region about the Vaccines. Available online: https://www.

covidvaccine.gov.hk/en/vaccine (accessed on 3 May 2022).
7. The Government of the Hong Kong Special Administrative Region COVID-19 Vaccination Programme. Available online:

https://www.covidvaccine.gov.hk/en/ (accessed on 9 May 2022).
8. Wang, K.; Wong, E.L.Y.; Ho, K.F.; Cheung, A.W.L.; Yau, P.S.Y.; Dong, D.; Wong, S.Y.S.; Yeoh, E.K. Change of willingness to accept

COVID-19 vaccine and reasons of vaccine hesitancy of working people at different waves of local epidemic in Hong Kong, China:
Repeated cross-sectional surveys. Vaccines 2021, 9, 62. [CrossRef] [PubMed]

9. Xiao, J.; Cheung, J.K.; Wu, P.; Ni, M.Y.; Cowling, B.J.; Liao, Q. Temporal changes in factors associated with COVID-19 vaccine
hesitancy and uptake among adults in Hong Kong: Serial cross-sectional surveys. Lancet Reg. Health-West. Pac. 2022, 23, 100441.
[CrossRef] [PubMed]

10. Singh, A.; Lai, A.H.Y.; Wang, J.; Asim, S.; Shing-Fong Chan, P.; Wang, Z.; Yeoh, E.K. Multilevel determinants of COVID-19 vaccine
uptake among south Asian ethnic minorities in Hong Kong: Cross-sectional web-based survey. JMIR Public Health Surveill. 2021,
7, e31707. [CrossRef] [PubMed]

11. Census and Statistics Department. Women and Men in Hong Kong Key Statistics 2021 Edition; Census and Statistics Department:
Hong Kong, China, 2021.

12. Foreign Domestic Helpers; Immigration Department. Available online: https://www.immd.gov.hk/eng/services/visas/foreign_
domestic_helpers.html (accessed on 8 May 2022).

https://coronavirus.jhu.edu
https://www.coronavirus.gov.hk/eng/index.html
https://www.censtatd.gov.hk/en/scode150.html
https://www.censtatd.gov.hk/en/scode150.html
https://chp-dashboard.geodata.gov.hk/covid-19/en.html
https://www.info.gov.hk/gia/general/202105/31/P2021053100749.htm
https://www.covidvaccine.gov.hk/en/vaccine
https://www.covidvaccine.gov.hk/en/vaccine
https://www.covidvaccine.gov.hk/en/
http://doi.org/10.3390/vaccines9010062
http://www.ncbi.nlm.nih.gov/pubmed/33477725
http://doi.org/10.1016/j.lanwpc.2022.100441
http://www.ncbi.nlm.nih.gov/pubmed/35359914
http://doi.org/10.2196/31707
http://www.ncbi.nlm.nih.gov/pubmed/34653014
https://www.immd.gov.hk/eng/services/visas/foreign_domestic_helpers.html
https://www.immd.gov.hk/eng/services/visas/foreign_domestic_helpers.html


Int. J. Environ. Res. Public Health 2022, 19, 5945 13 of 14

13. The Government of the Hong Kong Special Administrative Region. Cap. 57 Employment Ordinance. Available online:
https://www.elegislation.gov.hk/hk/cap57 (accessed on 9 November 2021).

14. Chung, R.Y.; Ka-Long Mak, J.; Yat-, R. Physical and mental health of live-in female migrant domestic workers: A randomly
sampled survey in Hong Kong. Am. Behav. Sci. 2020, 64, 802–822. [CrossRef]

15. Marmot, M.; Allen, J. COVID-19: Exposing and Amplifying Inequalities. J. Epidemiol. Community Health 2020, 74, 681–682.
[CrossRef]

16. Liem, A.; Wang, C.; Wariyanti, Y.; Latkin, C.A.; Hall, B.J. The neglected health of international migrant workers in the COVID-19
epidemic. Lancet Psychiatry 2020, 7, e20. [CrossRef]

17. Yeung, N.C.; Huang, B.; Lau, C.Y.K.; Lau, J.T.F. Feeling anxious amid the COVID-19 pandemic: Psychosocial correlates of anxiety
symptoms among filipina domestic helpers in Hong Kong. Int. J. Environ. Res. Public Health 2020, 17, 8102. [CrossRef]

18. Lui, I.D.; Vandan, N.; Davies, S.E.; Harman, S.; Morgan, R.; Smith, J.; Wenham, C.; Grépin, K.A. “We also deserve help during the
pandemic”: The effect of the COVID-19 pandemic on foreign domestic workers in Hong Kong. J. Migr. Health 2021, 3, 100037.
[CrossRef]

19. Wang, V. For Hong Kong’s Domestic Workers during COVID, Discrimination Is Its Own Epidemic—The New York Times.
Available online: https://www.nytimes.com/2021/05/18/world/asia/hong-kong-domestic-worker-discrimination.html
(accessed on 3 November 2021).

20. Siu, P. Hong Kong’s Domestic Workers Say Repeated Mandatory COVID-19 Screening Just an Attempt to Them to Be Vacci-
nated|South China Morning Post. Available online: https://www.scmp.com/news/hong-kong/society/article/3133111/hong-
kongs-domestic-workers-say-repeated-mandatory-covid-19 (accessed on 3 November 2021).

21. Wong, W. No Mandatory Jab for Helpers, but Another Test Needed. Available online: https://news.rthk.hk/rthk/en/component/
k2/1590257-20210511.htm (accessed on 3 November 2021).

22. Al-Jayyousi, G.F.; Sherbash, M.A.M.; Ali, L.A.M.; El-Heneidy, A.; Alhussaini, N.W.Z.; Elhassan, M.E.A.; Nazzal, M.A. Factors
influencing public attitudes towards COVID-19 vaccination: A scoping review informed by the socio-ecological model. Vaccines
2021, 9, 548. [CrossRef]

23. Latkin, C.; Dayton, L.A.; Yi, G.; Konstantopoulos, A.; Park, J.; Maulsby, C.; Kong, X. COVID-19 vaccine intentions in the United
States, a social-ecological framework. Vaccine 2021, 39, 2288. [CrossRef]

24. Zhang, K.C.; Fang, Y.; Cao, H.; Chen, H.; Hu, T.; Chen, Y.; Zhou, X.; Wang, Z. Behavioral intention to receive a COVID-19
vaccination among chinese factory workers: Cross-sectional online survey. J. Med. Internet Res. 2021, 23, e24673. [CrossRef]
[PubMed]

25. Huang, X.; Yu, M.; Fu, G.; Lan, G.; Li, L.; Yang, J.; Qiao, Y.; Zhao, J.; Qian, H.-Z.; Zhang, X.; et al. Willingness to receive COVID-19
vaccination among people living with HIV and AIDS in china: Nationwide cross-sectional online survey. JMIR Public Health
Surveill. 2021, 7, e31125. [CrossRef] [PubMed]

26. KR, M.; D, B.; A, S.; K, G. An ecological perspective on health promotion programs. Health Educ. Q. 1988, 15, 351–377. [CrossRef]
27. Lazarus, J.V.; Ratzan, S.C.; Palayew, A.; Gostin, L.O.; Larson, H.J.; Rabin, K.; Kimball, S.; El-Mohandes, A. A global survey of

potential acceptance of a COVID-19 vaccine. Nat. Med. 2021, 27, 225. [CrossRef]
28. Gallotti, M. Migrant Domestic Workers across the World: Global and Regional Estimates; International Labour Organization:

Geneva, Switzerland, 2016.
29. IBM Corp. IBM SPSS Statistics for Windows; IBM Corp: Armonk, NY, USA, 2016.
30. Coronavirus (COVID-19) Vaccinations—Our World in Data. Available online: https://ourworldindata.org/covid-vaccinations?

country=HKG (accessed on 9 May 2022).
31. Mills, M.C.; Rüttenauer, T. The effect of mandatory COVID-19 certificates on vaccine uptake: Synthetic-control modelling of six

countries. Lancet Public Health 2022, 7, e15–e22. [CrossRef]
32. Lau, J.T.F.; Yang, X.; Tsui, H.; Kim, J.H. Monitoring community responses to the SARS epidemic in Hong Kong: From day 10 to

day 62. J. Epidemiol. Community Health 2003, 57, 864–870. [CrossRef]
33. Lau, J.T.F.; Tsui, H.Y.; Kim, J.H.; Chan, P.K.S.; Griffiths, S. Monitoring of perceptions, anticipated behavioral, and psychological

responses related to H5N1 influenza. Infection 2010, 38, 275–283. [CrossRef]
34. Rodas, J.R.; Lau, C.H.; Zhang, Z.Z.; Griffiths, S.M.; Luk, W.C.; Kim, J.H. Exploring predictors influencing intended and actual

acceptability of the A/H1N1 pandemic vaccine: A cohort study of university students in Hong Kong. Public Health 2012,
126, 1007–1012. [CrossRef]

35. Volpp, K.G.; Cannuscio, C.C. Incentives for immunity—Strategies for increasing COVID-19 vaccine uptake. N. Engl. J. Med. 2021,
385, e1. [CrossRef]

36. Solís Arce, J.S.; Warren, S.S.; Meriggi, N.F.; Scacco, A.; McMurry, N.; Voors, M.; Syunyaev, G.; Malik, A.A.; Aboutajdine, S.;
Adeojo, O.; et al. COVID-19 vaccine acceptance and hesitancy in low- and middle-income countries. Nat. Med. 2021, 27, 1385–1394.
[CrossRef]

37. Alabdulla, M.; Reagu, S.M.; Al-Khal, A.; Elzain, M.; Jones, R.M. COVID-19 vaccine hesitancy and attitudes in Qatar: A national
cross-sectional survey of a migrant-majority population. Influenza Respir. Viruses 2021, 15, 361–370. [CrossRef] [PubMed]

38. Wong, M.C.S.; Wong, E.L.Y.; Huang, J.; Cheung, A.W.L.; Law, K.; Chong, M.K.C.; Ng, R.W.Y.; Lai, C.K.C.; Boon, S.S.;
Lau, J.T.F.; et al. Acceptance of the COVID-19 vaccine based on the health belief model: A population-based survey in Hong
Kong. Vaccine 2021, 39, 1148–1156. [CrossRef] [PubMed]

https://www.elegislation.gov.hk/hk/cap57
http://doi.org/10.1177/0002764220910215
http://doi.org/10.1136/jech-2020-214720
http://doi.org/10.1016/S2215-0366(20)30076-6
http://doi.org/10.3390/ijerph17218102
http://doi.org/10.1016/j.jmh.2021.100037
https://www.nytimes.com/2021/05/18/world/asia/hong-kong-domestic-worker-discrimination.html
https://www.scmp.com/news/hong-kong/society/article/3133111/hong-kongs-domestic-workers-say-repeated-mandatory-covid-19
https://www.scmp.com/news/hong-kong/society/article/3133111/hong-kongs-domestic-workers-say-repeated-mandatory-covid-19
https://news.rthk.hk/rthk/en/component/k2/1590257-20210511.htm
https://news.rthk.hk/rthk/en/component/k2/1590257-20210511.htm
http://doi.org/10.3390/vaccines9060548
http://doi.org/10.1016/j.vaccine.2021.02.058
http://doi.org/10.2196/24673
http://www.ncbi.nlm.nih.gov/pubmed/33646966
http://doi.org/10.2196/31125
http://www.ncbi.nlm.nih.gov/pubmed/34543223
http://doi.org/10.1177/109019818801500401
http://doi.org/10.1038/s41591-020-1124-9
https://ourworldindata.org/covid-vaccinations?country=HKG
https://ourworldindata.org/covid-vaccinations?country=HKG
http://doi.org/10.1016/S2468-2667(21)00273-5
http://doi.org/10.1136/jech.57.11.864
http://doi.org/10.1007/s15010-010-0034-z
http://doi.org/10.1016/j.puhe.2012.09.011
http://doi.org/10.1056/NEJMp2107719
http://doi.org/10.1038/s41591-021-01454-y
http://doi.org/10.1111/irv.12847
http://www.ncbi.nlm.nih.gov/pubmed/33605010
http://doi.org/10.1016/j.vaccine.2020.12.083
http://www.ncbi.nlm.nih.gov/pubmed/33461834


Int. J. Environ. Res. Public Health 2022, 19, 5945 14 of 14

39. Kosarkova, A.; Malinakova, K.; van Dijk, J.P.; Tavel, P. Vaccine refusal in the czech republic is associated with being spiritual but
not religiously affiliated. Vaccines 2021, 9, 1157. [CrossRef]

40. The Government of the Special Administrative Region of Hong Kong Vaccination Priority Groups to Be Expanded to Cover
People Aged 30 or above. Available online: https://www.info.gov.hk/gia/general/202103/15/P2021031500626.htm (accessed
on 3 November 2021).

41. Hall, B.J.; Yang, X.; Huang, L.; Yi, G.; Chan, E.W.W.; Tucker, J.D.; Latkin, C.A. Barriers and facilitators of rapid HIV and syphilis
testing uptake among filipino transnational migrants in China. AIDS Behav. 2020, 24, 418–427. [CrossRef] [PubMed]

42. Jureidini, R.; Moukarbel, N. Female sri lankan domestic workers in lebanon: A case of ‘contract slavery’? J. Ethn. Migr. Stud. 2004,
30, 581–607. [CrossRef]

43. Carlos, J.K.; Wilson, K. Migration among temporary foreign workers: Examining health and access to health care among filipina
live-in caregivers. Soc. Sci. Med. 2018, 209, 117–124. [CrossRef]

44. Mok, C.K.P.; Cohen, C.A.; Cheng, S.M.S.; Chen, C.; Kwok, K.O.; Yiu, K.; Chan, T.O.; Bull, M.; Ling, K.C.; Dai, Z.; et al. Comparison
of the immunogenicity of BNT162b2 and CoronaVac COVID-19 vaccines in Hong Kong. Respirology 2022, 27, 301–310. [CrossRef]

45. Cheng, S.M.S.; Mok, C.K.P.; Leung, Y.W.Y.; Ng, S.S.; Chan, K.C.K.; Ko, F.W.; Chen, C.; Yiu, K.; Lam, B.H.S.; Lau, E.H.Y.; et al.
Neutralizing antibodies against the SARS-CoV-2 omicron variant BA.1 following homologous and heterologous CoronaVac or
BNT162b2 vaccination. Nat. Med. 2022, 28, 486–489. [CrossRef]

http://doi.org/10.3390/vaccines9101157
https://www.info.gov.hk/gia/general/202103/15/P2021031500626.htm
http://doi.org/10.1007/s10461-019-02449-0
http://www.ncbi.nlm.nih.gov/pubmed/30840160
http://doi.org/10.1080/13691830410001699478
http://doi.org/10.1016/j.socscimed.2018.05.045
http://doi.org/10.1111/resp.14191
http://doi.org/10.1038/s41591-022-01704-7

	Introduction 
	Materials and Methods 
	Measures 
	Data Management 
	Statistical Analysis 

	Results 
	Descriptive Results 
	Univariable Logistic Regression 
	Final Multivariable Model 

	Discussion 
	Conclusions 
	References

