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Abstract

During the coronavirus disease 2019 (COVID-19) pandemic, individuals have had a
variety of experiences with the disease and economic disruptions in Asia. We assessed
how these experiences could impact COVID-19 vaccination intent and uptake in one of
the Asian country, Malaysia. Two opt-in internet-based cross-sectional samples were
collected: a March wave (26 March — 7 April 2021) and a June wave (22 June — 10 July
2021). Individuals were asked about their vaccination status, their employment status,
and their experience with COVID-19 cases. The impact of economic disruptions and
experiences with COVID-19 on COVID-19 vaccination was assessed through a
multivariable, multinomial logistic regression model. Among 1,493 participants (735 in
March and 758 in June wave), 26% were already vaccinated, 57% planned to vaccinate,
and 17% had no plan to vaccinate. The number who had lost a job or earned less because
of the pandemic was 30% in March and 36% in June. Across both waves, 5%-6% had a
personal, very serious experience of COVID-19, 13%-16% knew of a family member or
friend with a very serious experience of COVID-19, and 43%-61% knew of a very serious
COVID-19 case through media. Notably, compared to those who worked the same
amount throughout the pandemic, those who lost their job had lower odds of already
being vaccinated (OR: 0.37; 95%CI: 0.23, 0.59), but similar odds of planning to become
vaccinated. Personal, family/friend, and media experiences were also all related to
increased odds of planning to vaccinated or being already vaccinated. The COVID-19
pandemic has led to large disruptions in people’s lives. People’s experiences during the
pandemic impact their likelihood of being vaccinated or planning to vaccinate against
COVID-19. Equitable allocation of COVID-19 vaccines will require outreach to groups
with less stable employment and can leverage people’s experiences with disease during
the pandemic.

Keywords: SARS-CoV-2, cross-sectional studies, employment, COVID-19, COVID-19
vaccines

Introduction

The arrival and spread of SARS-CoV-2, the cause of COVID-19, has caused enormous
disruptions to everyday life in Asia region [1,2] and has resulted in the deaths of over 7,500 in
Malaysia, as of 22 July 2021 [3]. A Movement Control Order related to the restriction of
movement throughout the nation was implemented to control the spread of the virus.
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This order led to uncertainty in the agriculture, industry and service sectors [4]. Within
Malaysia, there have also been substantial job losses related to the pandemic. Moreover, a
reduction in economic output and increase in unemployment rate caused the Malaysian
economy to shrink due to COVID -19 [5].

Widespread uptake of COVID-19 vaccinations, alongside adherence to non-pharmaceutical
interventions, will be important to global control of COVID-19 and limiting the emergence and
spread of variants. In Malaysia, vaccination programs started on 24 February 2021, but as of 21
July 2021, only 33% had been vaccinated (15% fully vaccinated and the rest partially vaccinated)
[6].

Yet, the emergence of anti-vaccine movements and vaccine hesitancy could still impact the
roll-out of the COVID-19 vaccine in Malaysia and other locations. It is important to assess the
barriers or promoters influence an individual to get vaccinated. Given the large disruptions to
everyday life over the past year, it will also be essential to document how the pandemic has
affected individuals’ willingness to be resilient and to adopt pro-public health behaviors, like
vaccination. In this study, we estimate vaccination uptake, along with experiences with COVID-
19 and economic disruptions like job losses, in Malaysia. We also characterize how these
epidemiological and economic experiences affect willingness to receive a COVID-19 vaccine.

Methods

Study population
An opt-in internet-based sample was used, whereby a survey research firm sent out a link of the
questionnaire to a list of panelists that they obtained from social media and other online
advertisements. This study consisted two waves of data collection: a March wave (26 March — 77
April 2021) and a June wave (22 June — 10 July 2021). Eligible participants included adults at
least 18 years of age who were resident in Malaysia. The sample size calculation was based on a
desired sample size of 800. This number was based on a desire to estimate precise proportions
(with a conservative estimate of 50% and a margin of error of 4%), using an alpha of 0.05 and a
power of 80%.

To create a representative sample, age and gender quotas were used. Weights were created
using a raking procedure [7] to reflect the age, gender, and regional distribution.

Outcome variable

The main outcome of this analysis was vaccination status. Individuals were asked “Have you
received a COVID-19 vaccine?” If they answered “No”, they were asked “How much do you agree
or disagree with this statement? I plan to get a COVID-19 vaccine.” Responses were on a 5-point
Likert scale from “Strongly Disagree” to “Strongly Agree”. From these two responses we
categorized individuals into three categories: those already vaccinated, those planning to
vaccinate (who answered “Agree” or “Strongly agree” to the planning question), and those not
planning to vaccinate (those who answered “Neutral”, “Disagree”, or “Strongly disagree” to the
planning question).

Independent variables

The independent variables consisted two groups of experiences: economic disruptions and
experiences with COVID-19 disease. For economic disruption, we asked a series of questions
about employment status. We asked how and if they were employed. Those who responded that
they were out of work for one year or more, a homemaker, a student, retired, or unable to work
were categorized as “not working”. Those who were employed for wages, self-employed, or out
of work for less than one year were subsequently asked “Has how much you work changed as a
result of the coronavirus outbreak?” and “Has how much you are paid changed as a result of the
coronavirus outbreak?” Those who responded that they were let go from their job or retrenched,
or that they were getting paid less were categorized separately from those who maintained their
current jobs with similar amount of payment despite working from home or working on
alternate days.
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Disease experiences were assessed across three dimensions. We first asked if the individual
participants had been infected with coronavirus, if they knew close friends or family members
who had been infected, and if they had seen or read about individuals infected with coronavirus
in social media or on TV. If they answered yes to any of these, they were then asked what they
perceived the course of illness to be, with the options very serious, somewhat serious, and not
very serious. From these questions we were able to create three variables: “Personal experience
with COVID-19”, “Friends or family members' experience with COVID-19”, and “Media
experience of a COVID-19 case”. For each variable, the options were “Very serious experience”,
“Not very serious experience”, and “No experience”.

Gender, age, race, education, and family income were control variables included in the
analysis.

Statistical analysis

We tested for the significance of differences in vaccination status across the independent
variables using a Rao-Scott chi-square test that incorporated weights. Subsequently, all
independent variables were entered into a multivariable, multinomial logistic regression model
that output odds ratios (ORs) and 95% confidence intervals (CIs). Analyses were conducted in
SAS version 9.4 (SAS Institute, Cary, NC, USA). Significance was assessed at an alpha level of
0.05.

Results

In total, 957 participants started the March survey, and 1,258 the June survey, but only 803 and
840, respectively, agreed to the informed consent. After removing individuals who completed
the survey too quickly — in under 3 minutes, and those who did not reach the end of the
questionnaire, we were left with 749 individuals who completed the survey in the March wave,
and 779 in the June wave. Nine individuals with missing economic data, and 27 individuals in
the “other” race category were excluded leaving a final sample size across both waves of 1,493.
Details of the study sample are presented in Table 1. There were large economic disruptions to
individuals over the course of the pandemic. Although 23%-26% had not worked before, 30%-
36% had lost their job or earned less currently versus before the pandemic. Among those who
had been employed at the start of the pandemic, 5% lost their jobs, and, among those still
working, 43% earn less compared to before the pandemic.

People’s experiences with the pandemic also varied. Over 90% had not been diagnosed
with COVID-19, but among those who did, many had a very serious course of illness (5%-6% of
the entire sample). Around one-third of the sample knew a close friend or family member who
had had COVID-19, and a large proportion of these illnesses were considered very serious (13%-
16% of the entire sample). Most had had an experience viewing or reading about a COVID-19
case in the media: with 43% in the March wave, and 61% in the June wave indicating that they
remembered a very serious case of COVID-19 from the media.

Overall, 26% of the population had already been vaccinated, and a majority of the rest (57%
of the total) planned to be vaccinated (Table 2). Only 17% had no plans to receive a COVID-19
vaccine. These numbers changed over time — with 16% already vaccinated in the March wave,
and 36% in the June wave. The proportion with no plans to vaccinate also decreased, from 23%
to 11% (P<0.001). Economic experiences during the pandemic were also influential. Those with
a steady work schedule were more likely to be vaccinated (33%) than those who were not
working (20%), or who had lost their job or earned less as a result of the pandemic (22%,
P=0.047). No intent to vaccinate was relatively low among those with a steady job (13%) but
also higher in those who did not work (24%), or who lost their job or earned less because of the
pandemic (18%). Experiences with disease also significantly related to vaccination status. Those
with a serious case of illness had substantially higher vaccination coverage (74%) compared to
those with no such experience (23%, P<0.001). Those knowing friends or family members with
a very serious course of COVID-19 also had higher rates of vaccination (47% vs. 33% whose
friends and family had a not very serious case of COVID-19, and 19% among those with no such
experience, p<0.001). In a similar trend, having heard of or seen COVID-19 cases which were
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very serious in the media also was associated with higher vaccination coverage (32% vs. 20%
with no experience), and lower non-intentions (12% vs. 31% among those with no such
experience).

Table 1. Demographic distribution of study participants in Malaysia by survey wave

Variable Wave
26 March — 7 April 22 June — 10 July
n (%) n (%)

Total 735 758
Gender

Female 361 (47) 369 (48)

Male 374 (53) 389 (52)
Age

24 year or younger 151 (19) 148 (18)

25-34 year 199 (26) 199 (24)

35-44 year 191 (24) 190 (23)

45-54 year 167 (20) 172 (19)

55 year or older 27 (12) 49 (17)
Race

Malay 529 (72) 580 (76)

Chinese 175 (24) 155 (21)

Indian 31(4) 23 (3)

Education

High school or less 192 (30) 288 (41)

Some college 543 (70) 470 (59)
Income (Ringgit Malaysia)

<3,000 178 (27) 263 (35)

23,000 557 (73) 495 (65)
Economic disruptions during pandemic

Did not and does not work 151 (23) 184 (26)

Works same amount 367 (47) 298 (37)

Lost job or earns less because of pandemic 217 (30) 276 (36)
Personal experience with COVID-19

No experience 662 (91) 701 (93)

Not very serious 27(4) 21(3)

Very serious 46 (6) 36 (5)
Friends or family members' experience with COVID-19

No experience 484 (68) 450 (61)

Not very serious 158 (20) 183 (24)

Very serious 93 (13) 125 (16)
Media experience of a COVID-19 case

No experience 86 (13) 73 (9)

Not very serious 335 (44) 213 (30)

Very serious 314 (43) 472 (61)

In a multivariable, multinomial regression model, economic and disease experiences
remained significantly associated with vaccination intent. Notably, compared to those who
worked the same amount throughout the pandemic, those who lost their job had lower odds of
already being vaccinated (OR: 0.37; 95%CI: 0.23, 0.59), but similar odds of planning to become
vaccinated (OR: 0.73; 95%CI: 0.49, 1.10) (Table 3). Those who did not had significantly lower
odds of already being vaccinated and planning on being vaccinated. Personal experiences
significantly related to vaccination status (P<0.001). Those with a very serious course of illness
were more likely to have already been vaccinated (OR: 3.94; 95%CI: 1.46, 10.62). However,
those with not as serious of a course of illness had reduced odds of planning to become
vaccinated (OR: 0.37; 95%CIL: 0.16, 0.87) compared to those with no COVID-19 diagnosis.
Knowing friends or family members who had COVID-19, even if not very serious, was associated
with higher odds of already being vaccinated, or planning to become vaccinated (P<0.001). And
by media experiences, having some exposure to a COVID-19 case was associated with higher
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S
°§- odds of already being vaccinated, or planning to, with exposure to a very serious case resulting
;f in even higher odds than exposure to a not very serious case (P=0.001).
=Y
(F’T Table 2. Distribution of study participants in Malaysia by COVID-19 vaccination status
Variable No plan to Plan to Already P-value 2
vaccinate, vaccinate vaccinated
n (%) n (%) n (%)
Total 243 (17) 859 (57) 391 (26)
Wave
March 2021 157 (23) 449 (61) 129 (16) <0.001
June 2021 86 (11) 410 (53) 262 (36)
Gender
Female 123 (17) 445 (61) 162 (22) 0.019
Male 120 (17) 414 (53) 229 (29)
Age
24 year or younger 60 (21) 180 (58) 59 (21) 0.068
25-34 year 59 (16) 213 (54) 126 (30)
35-44 year 65 (18) 206 (52) 110 (30)
45-54 year 48 (15) 221 (65) 70 (20)
55 year or older 11 (16) 39 (57) 26 (27)
Race
Malay 162 (16) 626 (55) 321 (29) <0.001
Chinese 70 (22) 199 (60) 61 (18)
Indian 11 (16) 34 (69) 9 (14)
Education 93 (19) 259 (56) 128 (26) 0.582
High school or less 150 (16) 600 (58) 263 (26)
Some college
Income (Ringgit Malaysia) 101 (22) 232 (54) 108 (24) 0.004
<3,000 142 (15) 627 (58) 283 (27)
>3,000
Economic disruptions during pandemic
Did not and does not work 78 (24) 196 (56) 61 (20) 0.047
Works same amount 82 (13) 367 (54) 216 (33)
Lost job or earns less because of pandemic 83 (18) 296 (61) 114 (22)
Personal experience with COVID-19
No experience 221 (17) 825 (60) 317 (23) <0.001
Not very serious 15(33) 20 (40) 13 (27)
Very serious 7(9) 14 (17) 61(74)
Friends or family members' experience with COVID-19
No experience 175 (20) 578 (61) 181 (19) <0.001
Not very serious 41 (11) 193 (56) 107 (33)
Very serious 27(13) 88 (40) 103 (47)
Media experience of a COVID-19 case
No experience 48 (31) 78 (49) 33 (20) <0.001
Not very serious 104 (20) 340 (61) 104 (19)
Very serious 91 (12) 441 (56) 254 (32)

a Rao-Scott chi-square test

Discussion
Within two cross-sectional internet-based samples of Malaysian residents, this study examined
how economic and epidemiological experiences have affected COVID-19 vaccination intent and
actual uptake. High uptake of the vaccine will be critical to mitigate the continued spread of
SARS-CoV-2, but limited access to vaccines, combined with apathy or hesitancy in receiving a
vaccine, could limit vaccination uptake. Our study found increasing uptake, along with
decreased numbers of those not planning to be vaccinated. Experiences with job losses, along
with experiences with COVID-19 cases, were all importantly related to vaccination outcomes.
The roll-out of the COVID-19 vaccine has varied widely across countries, but currently
Malaysia has the largest share of the population vaccinated in southeast Asia [6]. Nonetheless,
its vaccination coverage (around one-third of the population from official sources and our
survey) falls behind countries in Europe and North America, like Canada, the United Kingdom,
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and Spain [6]. There is concern that the expense of COVID-19 vaccines may mean that there is
less distribution of COVID-19 vaccines in low-income countries [8], which could exacerbate
health inequalities and perpetuate the rise of SARS-CoV-2 variants.

Table 3. Multinomial logistic regression of COVID-19 vaccination status among study
participants in Malaysia

Variable Already vaccinated vs.  Plan to vaccinate vs. no  P-value
no plans to vaccinate plans to vaccinate
OR (95% CI) OR (95% CI)
Wave
June vs. March 2021 5.63 (3.69, 8.59) 1.83 (1.27, 2.64) <0.001
Gender
Female vs. male 0.70 (0.47, 1.04) 1.16 (0.83, 1.62) 0.005
Age
24 year or younger Reference Reference 0.096
25-34 year 1.08 (0.59, 2.00) 0.81(0.49, 1.32)
35-44 year 1.03 (0.56, 1.90) 0.77 (0.47, 1.26)
45-54 year 0.79 (0.42, 1.51) 1.09 (0.65, 1.82)
55 year or older 1.36 (0.55, 3.37) 0.98 (0.43, 2.23)
Race
Malay Reference Reference 0.008
Chinese 0.43 (0.26, 0.71) 0.76 (0.50, 1.14)
Indian 0.52 (0.19, 1.43) 1.15 (0.54, 2.46)
Education
Some college vs. less 1.01 (0.65, 1.57) 1.01 (0.69, 1.48) 0.998
Income (Ringgit Malaysia)
<3,000 VS more 0.65 (0.41, 1.03) 0.66 (0.45, 0.99) 0.101
Economic disruptions during
pandemic
Did not and does not work 0.27(0.15, 0.48) 0.51(0.31, 0.85) <0.001
Works same amount Reference Reference
Lost job or earns less because of 0.37 (0.23, 0.59) 0.73 (0.49, 1.10)
pandemic
Personal experience with COVID-19
No experience Reference Reference <0.001
Not very serious 0.56 (0.22, 1.43) 0.37(0.16, 0.87)
Very serious 3.94 (1.46, 10.62) 0.44 (0.14, 1.34)
Friends or family members'
experience with COVID-19
No experience Reference Reference <0.001
Not very serious 2.89 (1.71, 4.90) 1.72 (1.08, 2.75)
Very serious 1.85 (0.97, 3.52) 0.92 (0.51, 1.69)
Media experience of a COVID-19 case
No experience Reference Reference 0.001

Not very serious
Very serious

1.22 (0.65, 2.31)
2.27 (1.24, 4.16)

1.82 (1.09, 3.06)
2.55 (1.54, 4.25)

Interestingly, our study documents a decline in the number of individuals unwilling to be
vaccinated over time (23% in March to 11% in June 2021). This is the opposite direction as what
we have seen in previous pandemics. There are theoretical reasons why a global pandemic could
induce vaccine hesitancy, especially with the rise of misinformation [9]. And in previous
pandemics, there has been an increase in vaccine hesitancy over time. For example, negative
attitudes towards vaccination generally increased substantially in France from 9.6% before the
2009 H1N1 pandemic to 38.2% after [10]. In Italy, the proportion of the population wanting to
receive the HiN1 vaccine declined from 36% to 10% [11]. Understanding why vaccination intent
changes over time will be important.

Our research documented how experiences affect vaccination intent. Changes to
employment status and other economic disruptions can be hugely influential for health status.
There is a large body of research, for example, documenting how wealth shocks — i.e., large
decreases in net wealth — are associated with all-cause mortality [12]. Within this study, we have
documented how loss of an employment or reduced wages is associated with decreases in actual
vaccination, but not in plans to be vaccinated. In essence, job loss or reduced earnings could
reduce an individual’s access to vaccination, and they also may be more attuned to the costs —
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financially and temporally — for receiving a vaccine even if it is offered for free. COVID-19
vaccination programs should be aware of how individuals affected negatively throughout the
pandemic might have less access to the vaccines, even if they have the desire to be vaccinated.

This study has several limitations. This is a cross-sectional study, so we are not able to
exactly assess temporality of events. For instance, individuals could have received the vaccine
before losing their job or knowing a friend or family member with a severe case of disease. As an
opt-in sample, our study population is also biased towards individuals with internet access. We
also have not collected or analyzed more specific reasons why some individuals may be more or
less pro-vaccine. Nevertheless, a strength of our study was that we were able to obtain a quota
sample, such that we have representation across different age groups. Additionally, we ask
about vaccination intent and actual vaccination uptake. In this way we are able to explore access
and hesitancy issues at the same time.

Conclusions

The on-going roll-out of the COVID-19 vaccine in Malaysia faces several challenges. A certain
proportion of the population has no desire to be vaccinated, although this number has
decreased over time. The COVID-19 pandemic has led to large disruptions in people’s lives.
People’s experiences during the pandemic impact their likelihood of being vaccinated or
planning to vaccinate against COVID-19. Equitable allocation of COVID-19 vaccines will require
outreach to groups with less stable employment and can leverage people’s experiences with
disease during the pandemic.
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