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ABSTRACT
This study aims to provide evidence of hesitancy in receiving the COVID-19 booster vaccine and 
associated factors in the vaccinated population that have completed a primary vaccination series. An 
anonymous web-based survey was disseminated to Malaysian adults aged ≥18 years via social media 
platforms. A total of 1010 responses were collected, of which 43.0% (95%CI 39.9–46.0) declared a definite 
willingness to receive a COVID-19 vaccine booster, 38.2% (95%CI 35.2–44.3) reported being somewhat 
willing and only 5.7% (95%CI 4.5–7.4) reported being definitely unwilling. Demographically younger 
participants, those of higher income, Chinese ethnicity and those from the central region reported 
significantly higher odds of a definite willingness to receive the COVID-19 vaccine booster compared to 
the reference group (somewhat willing/undecided/somewhat unwilling/definitely unwilling). Having no side 
effects with past COVID-19 vaccination was associated with a significantly higher odds of definite will
ingness (OR = 2.82, 95% CI 1.33–5.99). A lower (range 6–22) pandemic fatigue score (OR = 2.34, 95% CI 
1.75–3.22) and higher (range 24–30) preventive practices score (OR = 2.45, 95% CI 1.80–3.34) were also 
associated with higher odds of definite willingness. Regarding attitudes toward COVID-19 booster vaccine, 
having fewer concerns about the side effects of booster vaccination and the uncertain long-term safety of 
multiple COVID-19 vaccinations were found to create greater odds of a definite willingness to receive the 
COVID-19 vaccine booster. Findings from this study provided insights into demographic characteristics 
and important behavioral and attitudinal factors associated with COVID-19 vaccine booster hesitancy.
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Introduction

Vaccines to prevent SARS-CoV-2 infection are considered the 
most promising approach to mitigate the pandemic and pre
vent severe SARS-CoV-2 infections. However, immunological 
studies have documented a steady decline in antibody levels 
among vaccinated individuals.1,2 Waning immunity over time 
and the emergence of different SARS-CoV-2 variants, such as 
B.1.1.7, B.1.351 and B.1.617.2, leave people at risk of infection 
even after vaccination.3,4 Controlling the spread of SARS-CoV 
-2 variants of concern requires a booster dose after primary 
vaccination series.4–6 COVID-19 vaccine boosters were shown 
to have immunological benefits, and the vaccines showed 
acceptable side-effect profiles.7

Malaysia’s population in 2021 is estimated to be 32.7 million.8 

Malaysia rolled out its COVID-19 vaccination program in early 
March 2021, when the country had reported over 3.7 million 
confirmed cases and 1,255 deaths, becoming one of the most 
affected countries in the Western Pacific region.9 Currently, the 
Malaysian government has not made COVID-19 vaccination 
mandatory; however, unvaccinated individuals will lose out on 
privileges, including not being allowed to enter shopping malls, 
dine in restaurants or enter a place of worship.10 As of 

10 March 2022, Malaysia has administered at least 68 million 
doses of the COVID-19 vaccines, with over 27 million people 
having received at least one dose, 25 million having completed 
two doses and 15 million having received a booster dose.11 

Likewise, the Malaysian government has not made booster 
doses a mandatory condition for the complete dosage of 
COVID-19 vaccines for the Malaysian public. Previous studies 
have reported a high primary COVID-19 vaccination intent of 
between 83.3% and 94.3% among Malaysian public.12–15 Little is 
known about the intention to receive a booster dose of the 
COVID-19 vaccine, attitudes toward receiving a booster dose 
and associated factors among the Malaysian public.

The COVID-19 pandemic has enormously affected the 
lifestyles and well-being of the public. Pandemic fatigue is 
an expected and natural response to a prolonged public 
health crisis.16 The notion of behavioral fatigue associated 
with adherence to COVID-19 restrictions or pandemic fati
gue is a social concern.17 People who feel fatigued may start 
to have doubts regarding the effectiveness of COVID-19 
mitigation strategies and become unwilling to do what it 
takes to end the pandemic, including being vaccinated. 
Pandemic fatigue is thus a potential correlate of vaccine 
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acceptance and can impede vaccination intention from turn
ing into behavior.18 Pandemic fatigue and vaccine hesitancy 
have been reported as the most challenging current issues, 
potentially worsening COVID-19 situation.18,19 It has been 2 
years since the onset of the COVID-19 pandemic, and the 
spread of COVID-19 is still strong in Malaysia and world
wide. As yet, no studies have investigated pandemic fatigue 
among the Malaysian public and the link between pandemic 
fatigue, prevention practices to mitigate infection and 
COVID-19 vaccination intention.

It is well established that positive vaccination attitudes increase 
the rate of COVID-19 vaccine acceptance in studies conducted in 
countries around the world.20–23 Among vaccine attitudes, the 
existing literature indicates that the fear of COVID-19 vaccina
tion side effects is the main cause of hesitation and refusal factors 
in individuals’ vaccination decision-making processes.24,25 We 
hypothesize that COVID-19 booster vaccine intentions or vaccine 
trust are predicted by positive attitudes toward vaccination.

This study assesses the willingness to receive a COVID-19 
vaccine booster dose and associated factors in Malaysia during 
the COVID-19 pandemic. Demographics, self-perceived health 
status, experience of SARS-CoV-2 infection, experience of side- 
effects with COVID-19 vaccination, pandemic fatigue, practices of 
recommended measures against COVID-19 and attitudes toward 
COVID-19 vaccine boosters were the factors investigated that 
could influence willingness to get a COVID-19 vaccine booster 
dose.

Methods

Study participants and survey design

Convenience sampling was used for the data collection. We 
commenced a cross-sectional, web-based anonymous survey 
using an online questionnaire, and the data collection was con
ducted between 22 November 2021 and 9 February 2022. The 
inclusion criteria were that the respondents were Malaysian 
residents above the age of 18 years of age and who had received 
a completed recommended dose of primary COVID-19 vaccina
tion series (currently one or two doses of COVID-19 vaccine 
depending on the product). The researchers used social network 
platforms (Facebook and WhatsApp) to disseminate and adver
tise the survey link to the general public. Both professional and 
personal networks of the researchers, students and alumni were 
used to reach the target participants. Respondents who com
pleted the survey received a note encouraging them to dissemi
nate the survey link to all their friends and family members. The 
questionnaire was developed in English and was then translated 
into Bahasa Malaysia, the national language of Malaysia. 
Questions were presented bilingually in English and Bahasa 
Malaysia. Prior to administration of the questionnaire, local 
experts validated the content of the questions, and the question
naire was pilot tested with members of the general public. A 32- 
item questionnaire was designed on Google Forms, which con
sisted of seven pages, with the number of questions in each page 
ranging from 1 to 7.

In the current study, the estimated sample size was derived 
from the online Raosoft sample size calculator.26 The calculated 
sample size was 385 based on a normal approximation of the 

binomial distribution with a finite population correction 
applied,27 assuming an observer proportion of respondents 
selecting a specific response option of 50%, a 95% confidence 
level, a margin of error of 5% and population size of 32.4 million 
population in Malaysia.28 The sample size was multiplied by the 
predicted design effect of two to account for the use of conve
nience sampling and an online survey.29 The minimum survey 
sample size was therefore set to 770 (385 × 2) participants.

Measures

The survey consisted of questions (Appendix 1) that assessed 
(1) demographic characteristics, general health status; (2) ever 
having been infected with SARS-CoV-2, experience of side- 
effect with primary COVID-19 vaccination; (3) pandemic fati
gue and practice of recommended measures against COVID- 
19; (4) attitudes toward the COVID-19 vaccine booster; and (5) 
intention to receive a COVID-19 vaccine booster.

Primary COVID-19 vaccination side effects
Participants were asked to rate the severity of the side-effects 
they experienced in their past primary COVID-19 vaccination 
on a scale from 0 (no side effects at all) to 10 (very severe side 
effects). The scale was classified as 0, no side effect at all; 1–5 =  
mild to moderate; and 6–10 = moderate to severe.

Pandemic fatigue
Pandemic fatigue is an expected and natural response to 
a prolonged public health crisis.13 In this study, the items 
related to COVID-19 pandemic fatigue assessed whether par
ticipants were feeling demotivation and exhaustion with the 
demands of life during the pandemic. To date, there is no 
established measurement for assessing COVID-19 pandemic 
fatigue, and the scale used was adapted from a previous study.30 

The scale consists of six items, and participants responded to 
these items using a Likert-type scale from 1 (strongly disagree) 
to 7 (strongly agree). The total score ranges from 6 to 42, with 
higher scores indicating a higher level of pandemic fatigue.

Practice of recommended measures against COVID-19 
infection
The practice of recommended measures against COVID-19 
infection was measured using 10 self-developed items that 
covered preventive measures such as wearing facial masks, 
practicing hand hygiene, social distancing and avoiding 
crowded places. Respondents self-reported their current prac
tices at the time of the survey, using a 4-point Likert-type scale 
(0 = never, 1 = seldom, 2 = some of the time and 3 = most of the 
time). The total score ranges from 0 to 30, with higher scores 
indicating a higher level of prevention practices.

Attitudes towards the COVID-19 vaccine booster
To measure attitudes related to the COVID-19 vaccine booster, 
we queried the perceived worry or concern of side effects when 
receiving COVID-19 vaccine booster and unknown long-term 
side effects over multiple COVID-19 vaccinations (3 items). 
Options were strongly agree, agree, disagree and strongly disagree.
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Intention to receive a COVID-19 vaccine booster
The intention to receive a COVID-19 vaccine booster was 
measured using a one-item question (If you receive an invita
tion in MySejahtera31 [Malaysia’s COVID-19 tracking linked to 
individual identities, an application developed by the 
Government of Malaysia to assist in managing the COVID- 
19 outbreaks in the country] to receive a COVID-19 vaccine 
booster, would you be willing to take it?) on a 5-point scale 
(definitely not to yes definitely). The MySejahtera app is linked 
to individual identities

To ensure valid and reliable responses, we carried out data 
cleaning before analyses. Straightlining and duplicate 
responses were checked and removed. Force answering option 
was implemented in our online survey where all questions need 
to be answered by the study participants before moving on to 
the next page to avoid incomplete responses.

Statistical analysis

Descriptive analyses were performed to examine the distri
bution of all variables of interest, including normality, 
means and frequencies. The data for pandemic fatigue and 
prevention practices scores were not normally distributed, 
so the median and interquartile range (IQR) were used to 
describe these scores. Cronbach’s alpha was calculated for 
the pandemic fatigue and prevention practices scales to 
assess reliability in terms of internal consistency. The pan
demic fatigue scale had adequate to very good internal 
consistency, with a Cronbach’s alpha of 0.904. The preven
tion practices scale had a Cronbach’s alpha of 0.844. The 
chi-square test was used to compare the intention to receive 
a COVID-19 vaccine booster between groups. Binary logis
tic regression and multivariable logistic regression were 
used to explore the factors affecting the intention to receive 
COVID-19 vaccine booster (1 = definitely willing; 0 = some
what willing/undecided/somewhat unwilling/definitely 
unwilling). The variables with p < .05 in the binary logistic 
regression analyses were entered into the multivariable 
logistic regression model. The odds ratios (ORs) with 95% 
confidence intervals (CIs) were computed for each indepen
dent variable. The model fit was assessed using the 
Hosmer–Lemeshow goodness-of-fit test. The Hosmer– 
Lemeshow statistic indicated a poor fit if the significance 
value is less than 0.05. All analyses were also conducted 
using SPSS version 22.0 (SPSS Inc., Chicago, IL, USA). 
Statistical significance was established at a p-value <.05.

Ethical considerations

This study was approved by the University of Malaya Research 
Ethics Committee (UM.TNC2/UMREC − 1666). Participants 
were informed that the survey did not collect any identifying 
information. All participants consented to participation by 
clicking on the consent agreement to participate in the 
research. The participants were not offered any form of incen
tives for their participation. They were also informed that their 
participation was voluntary.

Results

A total of 1,010 complete responses were received. Table 1 shows 
the demographics of the study participants. The age of the parti
cipants ranged from 18 to 78 years (mean = 32.1, SD ±11.3). The 
majority (85.2%) were between 18 and 44 years, female (63.7%) 
and of Malay ethnic origin (44.0%). Based on the occupation 
categories, over one-third were in professional and managerial 
occupations (37.9%), while students comprised 31.2% of the par
ticipants. A total of 40.3% reported an average monthly household 
income of MYR1001–5000. Most participants were from urban 
(77.1%) and suburban (16.0%) areas, and a majority of the parti
cipants were from the central region (69.5%). Most participants 
(90.9%) did not have any chronic diseases, and only 14.4% 
reported having had SARS-CoV-2 infection experience.

In total, 95.1% (n = 961) had experienced vaccine-related 
side effects in their past primary COVID-19 vaccination, with 
48.6% rating their side effects as mild to moderate (1–5) and 
46.5% rating them as moderate to severe (6–10).

Pandemic fatigue

Figure 1 shows the proportion of the level of agreement for the 
six pandemic fatigue items. A total of 12.7% reported strongly 
agreeing that they are sick of hearing about COVID-19, and 
12.5% reported being tired of all COVID-19 discussions in the 
media, including TV shows, newspapers and radio programs. 
The mean total pandemic fatigue score range was 6 to 42, and the 
median was 22.0 (IQR = 12.0–27.0). The pandemic fatigue score 
was categorized as a score of 6–22 or 23–42, based on the median 
split; as such, a total of 519 (51.4%; 95%CI 48.3–54.5) were 
categorized as having a score of 6–22 and 491 (48.6%; 95%CI 
45.5–51.7) were categorized as having a score of 23–42 (Table 1).

Practice of recommended measures against COVID-19 
infection

Figure 2 shows that the most practiced preventive measure was 
using a face mask (96.7%). A low proportion of respondents 
reported avoiding crowded places (5.7%) and not going out 
unless it absolutely necessary (31.9%). Avoid dining out 
(22.0%) and visiting or receiving visitors (28.6%) were the 
least practiced preventive measures. The mean total prevention 
practices score range was 0 to 30, and the median was 23.0 
(IQR = 19.0–27.0). The preventive measures score was categor
ized as a score of 0–23 or 24–30, based on the median split; as 
such, a total of 552 (54.7%; 95%CI 51.5–57.8) were categorized 
as having a score of 6–22 and 458 (45.3%; 95%CI 42.2–48.5) 
were categorized as having a score of 23–30 (Table 1).

Attitudes towards the COVID-19 vaccine booster

As shown in the first and second columns of Table 1, slightly 
over a third (35.5%) reported fear of side effects following 
booster vaccination, and 33.3% reported fear of severe side 
effects that would need medical attention following booster 
vaccination. Half (50.6%) reported fear of unknown long- 
term side effects over multiple COVID-19 vaccinations.
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Table 1. Factors associated with the willingness to receive COVID-19 vaccine booster dose (N = 1010).

Univariable analysis Multivariable analysis

Willingness to receive COVID-19 vaccine booster dose
Willingness to receive COVID-19 

vaccine booster dose

Factors N (%)

Definitely 
willing 

(n = 434)

Somewhat willing/Undecided/ 
Somewhat unwilling/ 
Definitely unwilling 

(n = 576) p-value

Definitely willing vs Somewhat willing/ 
Undecided/Somewhat unwilling/ 

Definitely unwilling 
OR (95% CI)

Demographics
Age group (years)

18-24 322 (31.9) 152 (47.2) 170 (52.8) .007 2.55 (1.13–5.75)*
25-34 324 (32.1) 147 (45.4) 177 (54.6) 1.13 (0.54–2.37)
35-44 214 (21.2) 70 (32.7) 144 (67.3) 0.50 (0.24–1.03)
45-54 90 (8.9) 35 (38.9) 55 (61.1) 0.58 (0.26–1.29)
55-78 60 (5.9) 30 (50.0) 30 (50.0) Reference

Gender
Male 367 (36.3) 152 (41.4) 215 (58.6) .468
Female 643 (63.7) 282 (43.9) 361 (56.1)

Ethnicity
Malay 444 (44.0) 190 (42.8) 254 (57.2) .001 2.85 (1.42–5.72)**
Chinese 223 (22.1) 116 (52.0) 107 (48.0) 3.42 (1.67–7.00)**
Indian 260 (25.7) 106 (40.8) 154 (59.2) 2.53 (1.24–5.17)*
Bumiputera Sabah/Sarawak 21 (2.1) 7 (33.3) 14 (66.7) 2.35 (0.57–9.61)
Others 62 (6.1) 15 (24.2) 47 (75.8) Reference

Religion
Muslim 461 (45.6) 198 (43.0) 263 (57.0) .430
Buddhist 155 (15.3) 74 (47.7) 81 (52.3)
Hindu 231 (22.9) 97 (42.0) 134 (58.0)
Christian 103 (10.2) 45 (43.7) 58 (56.3)
Others 60 (5.9) 20 (33.3) 40 (66.7)

Marital status
Never married 588 (58.2) 271 (46.1) 317 (53.9) .020 1.15 (0.75–1.78)
Ever married 422 (41.8) 163 (38.6) 259 (61.4) Reference

Occupation category
Professional and managerial 383 (37.9) 154 (40.2) 229 (59.8) .490
General worker 138 (13.7) 56 (40.6) 82 (59.4)
Self-employed 60 (5.9) 26 (43.3) 34 (56.7)
Student 315 (31.2) 147 (46.7) 168 (53.3)
Housewife/Retired/Unemployed 114 (11.3) 51 (44.7) 63 (55.3)

Average monthly household income 
(MYR) †
1000 and below 223 (22.1) 71 (31.8) 152 (68.2) p < .001 Reference
1001–5000 407 (40.3) 181 (44.5) 226 (55.5) 3.14 (1.97–5.01)***
5001–10,000 292 (28.9) 133 (45.5) 159 (54.5) 4.14 (2.47–6.93)***
More than 10000 88 (8.7) 49 (55.7) 39 (44.3) 6.34 (3.24–12.40)***

Living area
Urban/Suburban 941 (93.2) 408 (43.4) 533 (56.6) .380
Rural 69 (6.8) 26 (37.7) 43 (62.3)

Region
Northern 89 (8.8) 27 (30.3) 62 (69.7) .030 Reference
Central 702 (69.5) 322 (45.9) 380 (54.1) 1.98 (1.14–3.46)*
Southern 97 (9.6) 39 (40.2) 58 (59.8) 1.55 (0.77–3.10)
East coast 88 (8.7) 31 (35.2) 57 (64.8) 0.77 (0.37–1.61)
Borneo 34 (3.4) 15 (44.1) 19 (55.9) 2.15 (0.70–6.58)

Health status
Ever diagnosed with chronic diseases

Yes 93 (9.2) 38 (40.9) 55 (59.1) .742
No 917 (90.8) 396 (43.2) 521 (56.8)

Ever been infected with SARS-CoV-2
Ever infected with COVID-19

Yes 145 (14.4) 73 (50.3) 72 (49.7) .057
No 865 (85.6) 361 (41.7) 504 (58.3)

Past COVID-19 vaccination side effects
Severity of side effects after 

vaccination
None (0) 49 (4.9) 35 (71.4) 14 (28.6) p < .001 2.82 (1.33–5.99)**
Mild to moderate (1–5) 491 (48.6) 220 (44.8) 271 (55.2) 1.23 (0.90–1.67)
Moderate to severe (6–10) 470 (46.5) 179 (38.1) 291 (61.9) Reference

Pandemic Fatigue
Pandemic fatigue score

6-22 519 (51.4) 289 (55.7) 230 (44.3) p < .001 2.34 (1.75–3.22)***
23-42 491 (48.6) 145 (29.5) 346 (70.5) Reference

(Continued)
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Willingness to receive COVID-19 vaccine booster and 
influencing factors

Figure 3 shows the proportion of responses for intention to 
receive a COVID-19 vaccine booster. On the whole, 434 
(43.0%) participants responded that they would be definitely 
willing to receive a COVID-19 vaccine booster, while 386 
(38.2%) responded somewhat willing. Only 58 (5.7%) 
responded definitely unwilling. The third and fourth columns 
of Table 1 show the univariable and multivariable factors 
influencing willingness to receive a COVID-19 booster. In 
demographics, participants aged 18–24 years were found to 

have the highest significant odds of a definite willingness to 
receive the COVID-19 vaccine booster. Those of Chinese (OR  
= 3.42, 95% CI 1.67–7.02) followed by Malay (OR = 2.85, 95% 
CI 1.42–5.72) ethnicity reported the highest odds of a definite 
willingness to receive the COVID-19 vaccine booster. There 
was a significant gradual increase in the odds of a definite 
willingness to receive the COVID-19 vaccine booster by aver
age household income. Participants from the central region 
reported the highest significant odds of a definite willingness 
to receive the COVID-19 vaccine booster (OR = 1.98, 95% CI 
1.14–3.46)

Figure 1. Proportion of level of agreement for pandemic fatigue items.

Table 1. (Continued).

Univariable analysis Multivariable analysis

Willingness to receive COVID-19 vaccine booster dose
Willingness to receive COVID-19 

vaccine booster dose

Factors N (%)

Definitely 
willing 

(n = 434)

Somewhat willing/Undecided/ 
Somewhat unwilling/ 
Definitely unwilling 

(n = 576) p-value

Definitely willing vs Somewhat willing/ 
Undecided/Somewhat unwilling/ 

Definitely unwilling 
OR (95% CI)

Practices of recommended measures 
against COVID-19 infection

Preventive practices score
0-23 552 (54.7) 186 (33.7) 366 (66.3) p < .001 Reference
24-30 458 (45.3) 248 (54.1) 210 (45.9) 2.45 (1.80–3.34)***

Attitudes toward COVID-19 booster 
vaccine

I fear side effects following a booster 
vaccination

Strongly agree/Agree 359 (35.5) 87 (24.2) 272 (75.8) p < .001 Reference
Disagree/Strongly disagree 651 (64.5) 347 (53.3) 304 (46.7) 1.87 (1.12–3.14)*
I fear of severe side effects that need 

medical attention following 
a booster vaccination

Strongly agree/Agree 336 (33.3) 77 (22.9) 259 (77.1) p < .001 Reference
Disagree/Strongly disagree 674 (66.7) 357 (53.0) 317 (47.0) 1.87 (1.09–3.21)*
I fear unknown long-term side effects 

over multiple COVID-19 
vaccinations

Strongly agree/Agree 511 (50.6) 166 (32.5) 345(67.5) p < .001 Reference
Disagree/Strongly disagree 499 (49.4) 268 (53.7) 231 (46.3) 1.41 (0.96–2.05)

Hosmer–Lemeshow test, chi-square: 13.389, p-value: .099; Nagelkerke R2 : 0.331. 
*p < .05**p < .01, ***p < .001. 
†1 MYR= 0.2 USD
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Participants’ health status and experience with SARS-CoV-2 
infection did not influence COVID-19 booster administration 
intention; however, participants who experienced no side effects 
in their previous primary COVID-19 vaccination reported sig
nificantly higher odds of a definite willingness to receive 
a COVID-19 vaccine booster (OR = 2.82, 95% CI 1.33–5.99) 
than those who experienced moderate-to-severe side effect.

Participants with a pandemic fatigue score of 6–22 were found 
to have a higher definite willingness to receive a COVID-19 vaccine 
booster (OR = 2.34, 95% CI 1.75–3.22) than those with score of 23– 
30. A preventive practices score of 24–30 was associated with higher 
odds of definite willingness to receive a COVID-19 vaccine booster 
(OR = 2.45, 95% CI 1.80–3.34) than a score of 0–23. Participants 

who had less fear of severe side effects (OR = 1.87, 95% CI 1.12– 
3.14) or uniquely severe side effects that would need medical 
attention (OR = 1.87, 95% CI 1.09–3.21) following a booster vacci
nation reported higher odds of definite willingness to receive 
a COVID-19 vaccine booster. Having a lower level of fear of 
unknown long-term side effects over multiple COVID-19 vaccina
tions was also associated with greater odds of a definite willingness 
to receive a COVID-19 vaccine booster (OR = 1.87, 95% CI 1.09– 
3.21). A higher proportion of participants with no fear of long-term 
side effects over multiple COVID-19 vaccinations reported 
a definite willingness to receive a COVID-19 vaccine booster; 
however, this was not a significant association in the multivariable 
model.

Figure 3. Willingness to receive COVID-19 vaccine booster dose.

Figure 2. Proportion of ‘most of the time’ response for practices of recommended measures against COVID-19 infection.
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Discussion

This study assessed the intention of individuals who had com
pleted the primary COVID-19 vaccination regime toward 
receiving a booster dose of the COVID-19 vaccine and identi
fied potential factors that might influence this intention as soon 
as booster COVID-19 vaccine doses are available to the public 
in Malaysia.

Other population surveys around the world have found vary
ing rates of willingness to receive a booster dose, ranging from 
only 44.6% among the public in Jordan,32 61.8% in adult 
Americans33 and 71% among adults in Poland,34 with the high
est willingness (91.1%) in the general population in China.35 Our 
study, which used a slightly different intention scale, found that 
a large proportion (82.2%) indicated that they were willing 
(43.0% definite willingness and 38.2% somewhat willing) to 
receive a COVID-19 vaccine booster dose. Our previous study 
on the willingness to receive primary COVID-19 vaccination in 
Malaysia that uses a similar intention scale found 48.2% indi
cated a definite intent followed by 46.1% reporting a probable 
intent.15 Our results indicate that the Malaysian public reported 
a near similar intention to receive the COVID-19 vaccine boos
ter dose as for receiving the primary COVID-19 vaccine. 
Achieving very high vaccination coverage for primary vaccina
tion and booster doses represents the most important public 
health strategy to control the pandemic. Efforts are still needed 
to address hesitancy toward receiving a booster dose, particularly 
among those who expressed definite and partial unwillingness 
and those who remain undecided, as these groups comprise 
18.7% of the overall participants.

Although our study found a high willingness to receive 
a COVID-19 vaccine booster, there were noticeable demographic 
and geographical disparities in acceptance. In this study, as aver
age monthly household income increases, so does the willingness 
to receive the COVID-19 vaccine booster. Acceptance is also 
relatively high in the central region, the most populous and 
urbanized in the country. These findings demonstrate that lower- 
income people living in rural and remote areas, which are dis
proportionately impacted by COVID-19,36 may be disproportio
nately impacted by the pandemic due to lack of willingness to 
receive the vaccine, even if the COVID-19 vaccine is widely 
available for everyone in the country.

Previous findings on ethnic disparities in the intention to 
receive primary COVID-19 vaccination in Malaysia have been 
inconclusive, with some studies reporting Malays being more 
willing,13,14 while another reported a non-significant 
difference.15 In this study, the acceptance of the COVID-19 
vaccine booster among Malaysian Chinese was significantly 
higher than among other ethnicities. Additional investigations 
in a larger sample are warranted to confirm our results. The 
COVID-19 pandemic has been associated with unfavorable 
racial discrimination in many countries,37,38 so considerable 
attention needs to be paid to avoid ethnic disparities in 
COVID-19 vaccinations and ultimate ethnic inequalities in 
the impact of the COVID-19 crisis in Malaysia.

This study also found that younger participants reported 
a higher acceptance rate of a COVID-19 vaccine booster. 
A possible explanation is that younger participants are heal
thier and have lesser comorbidities, and would thus be more 

willing to receive a COVID-19 vaccine booster. It is important 
to highlight that in this study, having chronic diseases was not 
significantly associated with COVID-19 vaccine booster accep
tance. The nonsignificant association is most likely because the 
majority of our study participants were people aged 18–44  
years and did not have any type of chronic disease. 
A previous study in Malaysia reported that people with existing 
chronic diseases had significantly lower COVID-19 vaccine 
acceptance rates than those who were healthy.39

The findings of lower willingness in a COVID-19 vaccine 
booster among the older age participants warrant attention. 
Older adults are most vulnerable to morbidity and mortality 
globally, and likewise in Malaysia.40 The elderly in Malaysia 
have been prioritized for vaccination in the COVID-19 
national vaccination program. A survey conducted during the 
primary-dose COVID-19 vaccination program found that 
reports of adverse events have led elderly people in Malaysia 
to express concerns about getting vaccinated.41 The findings 
imply the need to address the safety of the COVID-19 vaccine 
booster for older adults, particularly those with multiple 
comorbidities and frailty, to enhance their uptake. The admin
istration of COVID-19 vaccine booster doses in the elderly is 
advisable, as a large-scale study suggests that booster vaccina
tion generated greater protection against SARS-CoV-2 infec
tion and reduced COVID-19 hospitalization, ICU admission 
and death in older people.42 Interventions designed specifically 
for older adults to address their worries and concerns related to 
the vaccine are of paramount importance.

Pandemic fatigue and a hypothesized reduction in adher
ence to protective behaviors against COVID-19 have raised 
worldwide concerns,43 and are likewise evident in this study. 
Higher levels of pandemic fatigue along with lower levels of 
prevention practices were found to be associated with lower 
booster vaccination acceptance. Considering the potential det
rimental impact of pandemic fatigue on adherence to preven
tive measures, including vaccination, regular assessment of 
fatigue and appropriate interventions are warranted after 
nearly 2 years of the COVID-19 pandemic. Increasing indivi
dual and social risk perception, strengthening institutional 
trust and enhancing prosocial attitudes may increase the accep
tance of the measures which, in turn, could lead to stronger 
adherence to recommended preventive measures, including 
accepting vaccination.43

Finally, our findings suggested that we need tailored educa
tion messages for the general public to address the concerns 
about the side effects of the COVID-19 vaccine booster that 
would dispel the misconceptions about its risks and side effects. 
As is also evident in the present study, a higher experience of 
severe side effects from the primary vaccination was associated 
with a higher level of booster vaccination hesitancy. To date, 
adverse events following immunization (AEFI) among 
COVID-19 vaccine recipients in Malaysia have been rare. As 
of 11 March 2022, only 379 AEFI were reported in one million 
COVID-19 vaccine doses administered.44 Therefore, public 
health communication should address the public’s anxiety 
about AEFI and emphasize that the post-vaccination side 
effects for the third dose of COVID-19 vaccine are mild to 
moderate for most recipients, similar to the side effects follow
ing the first two doses.
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In interpreting the results of this study, some limitations 
need to be considered. The first limitation is the cross-sectional 
design: we identified associations but could not infer cause and 
effect. Second, self-selection bias is another major limitation of 
online survey research and advertising of questionnaire using 
social network platform: there are undoubtedly some indivi
duals who are more likely than others to complete an online 
survey.45 As evident, our study respondents were mostly 
healthy young adults; therefore, results may not be general
izable to the wider community. Further, there is also the issue 
regarding self-reporting bias in an online survey, which may 
represent a key problem in the validity of the assessment. The 
tendency to report socially desirable responses may potentially 
lead to falsely reporting one’s willingness to get vaccinated. The 
findings of this study should be interpreted in light of the 
above-mentioned limitations. Also of important highlight, 
unlike other studies, our study used a wider scale, which in 
general provides a better reflection of respondents’ true evalua
tion, in assessing willingness to accept a COVID-19 vaccine 
booster. Therefore, comparisons with other studies that used 
an absolute willingness and unwillingness scale may not be 
possible. It is also important to note that many factors are 
associated with COVID-19 vaccine booster resistance and hes
itancy that are not investigated in this study. Despite these 
limitations, we believe that our findings contribute tremen
dously to our understanding of public responses to the new 
COVID-19 booster-dose program in Malaysia.

Conclusion

Despite a generally high willingness to receive a booster dose of 
a COVID-19 vaccine among the Malaysian public, a small 
percentage of reported hesitating or refusing the booster dose 
may likely pose a threat to effective prevention and control of 
the COVID-19 pandemic. The results of this study indicate that 
substantial socioeconomic status, ethnicity and inter-regional 
differences exist in the willingness to receive the COVID-19 
booster vaccination. This study also identified the determinants 
of hesitation in individual intention to receive a COVID-19 
vaccine booster; there are a range of factors that predict 
COVID-19 booster intentions—including experience of side 
effects in the past COVID-19 vaccination, pandemic fatigue 
and fear of side effects of the booster vaccination, as well as 
the uncertain long-term safety of multiple COVID-19 vaccina
tions. Public health communication message should be tailored 
specifically to address the identified factors associated with 
hesitancy in the administration of COVID-19 vaccine booster.
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