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Executive Summary

An online survey to assess risk perceptions, precautionary behaviour and knowledge of Covid-19 
vaccines and of the significance of herd immunity was carried out in December 2020 and January 
2021, by Universiti Sains Malaysia and Penang Institute.
 
The study shows that although a majority of respondents (72%) are likely to accept the Covid-19 
vaccine, there is still a substantial (28%) proportion of respondents who are not willing to be 
vaccinated.

It was also found that the higher the perceived risk is, the lower the vaccination unwillingness will 
be. Therefore, increasing the population's consciousness about the seriousness of the disease is vital 
in improving their willingness to be vaccinated.

The key barriers to Covid-19 vaccination willingness are a mistrust in the safety of Covid-19 
vaccines and concerns about their effectiveness.
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Introduction 
 
The long-term success of the public health response to the Covid-19 pandemic will depend on 
population immunity, also known as herd immunity. However, the proportion of the population that 
must be vaccinated against Covid-19 to begin inducing herd immunity varies based on the 
community, the vaccine, the populations prioritised for vaccination, etc.
 
In order to obtain herd immunity, the government of Malaysia is planning to vaccinate more than 80% 
of the population, or nearly 27 million people, by the first quarter of 2022 . Its Covid-19 national 
vaccination plan started in late February 2021. However, immunisation programmes are only 
successful when there are high rates of acceptance and coverage. Even though Covid-19 vaccine 
confidence is growing worldwide , vaccine hesitancy and unwillingness remain a big concern. 

An online survey was undertaken by Universiti Sains Malaysia and Penang Institute from 1 December 
2020 to 25 January 2021 to assess Covid-19-related risk perceptions, knowledge, and precautionary 
behaviour of Penang’s population, and to describe the current vaccine acceptance landscape in the 
state of Penang. A total of 411 (with 4.8% Margin of Error) residents from Penang aged 15 and above 
completed the survey. 

Women made up 64% of the study population. The majority of respondents (54.3%) were married, 
university graduates (70%), and belonging to ages ranged between 25 and 56 years old (73.5%). 

A wide range of the respondents (59.1%) were in formal employment; about 15.3% of the respondents 
were self-employed, and the remainder were from other professions, unemployed, retirees and 
students (25.5%). Of the respondents in formal employment, 42.4% are professionals working as a 
doctors, lawyers, engineers, accountants, IT analyst, etc. In terms of monthly household income, the 
distribution has been quite balanced, with almost one-third in each income group of B40 (32.4%), 
M40 (36%) and T20 (31.6%)  (Appendix: Figure 1-6). Only 1.7% of respondents have had a Covid-19 
patient in their family and 29% of them had recovered.   

Covid-19-related Knowledge

Almost all the survey respondents are aware of Covid-19 symptoms and how it spreads. As many as 
96% are aware of asymptomatic Covid-19 infections. Respondents with low education levels reported 
the lowest levels of knowledge about Covid-19. Moreover, women seem to have a better knowledge 
about Covid-19 than men (Table 1).

Table 1: Mean scores of Covid-19 knowledge by gender and education level

Note: 
5-point scale: 1 = Strongly disagree; 2 = Disagree; 3 = Neither agree nor disagree; 4 = Agree; 5 = Strongly agree

Perceived risk and precautionary behaviour

Risk perception is an important factor affecting the public’s willingness to engage in health protective 
behaviour. Protective behaviour in turn plays a crucial role in controlling Covid-19. In general, the 
respondents have moderate perceptions of susceptibility. About 37.5% of them agree that there is a 
high chance of getting Covid-19, while nearly 25% do not believe that the risk of them contracting the 
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WHO. (2020, December 31). Coronavirus disease (COVID-19): Herd immunity, lockdowns and COVID-19. Retrieved from: 
https://www.who.int/news-room/q-a-detail/herd-immunity-lockdowns-and-covid-19
Zainul, E. (2021, January 18). PM: Malaysia to meet target of vaccinating 80% of population by 1Q22. The Edge Markets. 
Retrieved from:  https://www.theedgemarkets.com/article/vaccination-be-done-stages-covering-80-population-over-12- 
months-early-march
COVID Data Hub. (2021). Covid-19: Global attitudes towards a COVID-19 vaccine. Institute of Global Health Innovation. 
Retrieved from: https://www.imperial.ac.uk/media/imperial-college/institute-of-global-health-innovation/GlobalVaccine 
Insights_ICL-Covid-19-Behaviour-Tracker-EMBARGOED-00.01-04.02.2021.pdf
Based on the Household Income and Basic Amenities Survey Report 2019 by Department of Statistics, Malaysia, income 
thresholds are as follows: the top 20% (T20): ≥ RM10,960, the middle-household income group (M40): RM4,850–10,959, 
the bottom 40% (B40): <RM4,850.
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Knowledge of 
Covid-19 

Mean score 

Total 

(n = 
411) 

Female 

(n = 
265) 

Male 

(n = 
146) 

Post-
secondary 
education 
and lower 

(n = 60) 

Vocational 
and 

diploma 

(n = 62) 

Bachelor's 
degree 

and above 

(n = 289) 

I know how Covid-
19 spreads. 

4.7 4.8 4.7 4.7 4.8 4.7 

I am aware of the 
Covid-19 symptoms. 

4.7 4.7 4.6 4.5 4.7 4.7 

I know Covid-19 can 
have no symptoms. 

4.7 4.7 4.5 4.5 4.7 4.7 

I am aware of the 
death risk caused by 
Covid-19. 

4.7 4.8 4.6 4.6 4.7 4.8 

I am informed of the 
long-term health 
impact of Covid-19. 

4.4 4.4 4.3 4.4 4.4 4.3 
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virus is high. The average score obtained by the whole sample is 3.2, which corresponds to neither 
agree nor disagree (Table 2). 

Furthermore, about 22.6% of respondents believe that the likelihood of them acquiring and dying 
from Covid-19 is high, while 36% state that the risk of them dying from Covid-19 is low. 

Knowledge of the disease clearly influences risk perception, and those with higher knowledge scores 
of Covid-19 have a higher risk perception. The risk perception of those who have had Covid-19 
patients in their family is higher than those who do not. Surprisingly, younger adults (less than 45 
years old) perceive lower risks of getting Covid-19 but greater risks of Covid-19 death than older 
adults, although scientific evidence shows Covid-19 deaths to be higher among older adults.    

Table 2: The perception of the risk level for contracting Covid-19

Note: 
5-point scale: 1 = Strongly disagree; 2 = Disagree; 3 = Neither agree nor disagree; 4 = Agree; 5 = Strongly agree

To compare Covid-19-related risk perceptions to other potential threats, respondents were asked to 
indicate if the risk of them contracting and dying from other disease or accidents is higher than for 
Covid-19. The majority agree that the risk of them getting infected and dying from Covid-19 is lower 
than of them getting and dying from cancer, heart attack and traffic accidents, but higher than flu, 
common cold, accident at home, food poisoning and HIV/AIDS (Table 3). This understanding is more 
pronounced among men and older adults.  

5 Mustaffa, N., Lee, S. Y., Nawi, S. N. M., Rahim, M. J. C., Chee, Y. C., Besari, A. M., and Lee, Y. Y. (2020). COVID-19 in the 
elderly: A Malaysian perspective. Journal of Global Health, 10(2).

  
Risk level 

Total 1 2 3 4 5 
Number of 
respondents 42 59 156 84 70 411 
% respondents 10.2 14.4 38.0 20.4 17.0 100.0 
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Table 3: Perceived risk of death from other diseases or accidents compared to 
Covid-19

Note:  
a) 5-point scale: 1 = Strongly disagree; 2 = Disagree; 3 = Neither agree nor disagree; 4 = Agree; 5 = Strongly agree
b) *Percentage of participants who agree/strongly agree that the risk of them contracting and dying from other 
diseases or accidents is higher than Covid-19.  

Respondents were asked whether they feel that they are able to avoid contracting Covid-19 and which 
actions they have taken to avoid getting it. About 93.2% of respondents believe that they can avoid 
contracting Covid-19 with proper precautions. Results show that a great majority of respondents 
always or often wear masks (97.8%), practise social distancing (96.6%), wash hands (94.6%), use 
sanitisers (92.9%), and avoid large gatherings (92.2%). 83.7% of participants avoid travelling, while 
70.1% and 61.6% avoid eating at food hawkers and restaurants, respectively. Meanwhile, 82.5% eat 
a balanced diet, 64.2% take vitamins and supplements, and 71% exercise regularly. About 56.7% of 
employed people work from home, more than half of whom are managers or professionals (Appendix: 
Figure 7). Results indicate that men are less likely to take preventive measures than women. 
Moreover, respondents with higher education levels, higher age and higher household incomes report 
the highest levels of preventive behaviour. Better awareness and knowledge about Covid-19 are 
clearly linked to higher involvement in precautionary behaviour.

Vaccine acceptance

Of the 411 participants surveyed, 297 (72%) say they intend to receive the Covid-19 vaccine; the 
remaining 28% (114 of respondents) are unwilling. The vaccine acceptance rates differ by 
socio-demographic characteristics: male (78.8%) to females (68.7%), youth (15-30 year; 83.3%) to 
older adults (31-59 year; 68.8% and ≥60; 67.4%), Malays (83.7%) to other ethnic groups (just above 
70%), and people with less than a college degree (74.6%) to college and/or graduate degree holders 

 Mean score % Agree or strongly agree*

Influenza/flu 2.5 18.7 

Common cold 2.1 10.5 

Accident at home 2.7 22.1 

Cancer 3.2 40.9 

Heart attack 3.3 43.8 

Traffic accident 3.3 43.3 

Food poisoning 2.5 18.2 

HIV/AIDS 2.4 22.4 
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(71.3%). High-skilled and white-collar workers (71.1%) are less likely to accept the vaccine 
compared to blue-collar and service workers (74.3%), and individuals with a higher income (86%) are 
more likely to refuse the vaccine than those with a lower income (Figure 1 and 2). The mean risk 
perception score of those who will accept the vaccine is slightly higher (3.2) than those who will not 
(3.1).  

Figure 1: Acceptance of Covid-19 vaccination among Penangites
Number of respondents (N) = 411

6 A white-collar worker is a person who performs professional, desk, managerial, or administrative work, while a blue-collar 
worker is a person who performs manual labour.
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Figure 2: Covid-19 vaccine acceptance rate in Penang by socio-demographic 
categories
(N = 411)

Socio-demographic factors affecting vaccine acceptance

To assess the associations (odds ratios) of socio-demographic factors with Covid-19 vaccine 
acceptance, a logistic regression analysis is applied (Appendix: Table 1). The regression results show 
that willingness to accept vaccination is significantly associated with age, gender and marital status. 
With every one-unit increase in age, the likelihood of accepting a vaccine decreases by about 2%. In 
other words, the acceptance of Covid-19 vaccines is higher among the youngest individuals, 
especially those aged 15–30 years, although they are the ones least likely to be affected by the health 
consequences of Covid-19. This high acceptability in young people may be due to certain social and 
mental health factors — consequences that are likely to be most pronounced in this age group. A 
survey conducted by the Research for Social Advancement (REFSA)  on the socioeconomic  impact 
of Covid-19 on youths in Malaysia shows that youths are one of the groups hardest hit by the 
Covid-19 crisis. They are often the most vulnerable to economic turbulence, since most of them, 
especially the youngest among them, are less established in their career. Vaccination can therefore be 
a source of hope for them, evoking the possibility of a return to normal life.  

6 REFSA. (2020). The Impact of COVID-19 on the Youth in Malaysia. A Survey Report. Retrieved from: 
https://refsa.org/wp-content/uploads/2021/01/Youth-Survey-Report-REFSA-Brief-Issue-12.pdf
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Covid-19 vaccine acceptance significantly differs based on gender as well. Results reveal that males 
are 1.7 times more likely to accept Covid-19 vaccines than women. Looking at respondents’ risk 
perceptions, men (24%) see themselves more at risk of getting infected and dying from Covid-19 than 
women (22%). Covid-19 mortality statistics from the Ministry of Health Malaysia show that 66.5% 
of those who died in 2020 were men. Both higher rates of comorbid conditions (e.g. high blood 
pressure, heart disease, high cholesterol levels and lung disease) and behavioural risk factors (e.g. 
smoking and drinking) place men at greater risk of death as a result of Covid-19 . Hence, men possibly 
see themselves more affected and are more keen to take the vaccines compared to women. In addition, 
the study finds that a majority of women (73.5%) who are not willing to get vaccinated are in their 
reproductive age. Some of them may be pregnant or considering pregnancy, and misinformation that 
are circulating, especially online, about Covid-19 vaccines and fertility may be putting some women 
off vaccination. Thus, concerns over fertility and pregnancy may be one of the major drivers of 
vaccination unwillingness among women, despite explicit reassurances from doctors and scientists.

Additionally, lower vaccination intention among married respondents was also observed. Results 
reveal that those who are married are 40% less likely to accept the vaccine compared to singles. A 
majority of them want to wait and see if the vaccines are safe and effective. This is more pronounced 
among married women. Besides the above-mentioned reasons, family responsibility can also be an 
important factor that encourages vaccine hesitancy/rejection in married persons.  

Although socioeconomic factors are not statistically significant factors influencing vaccination 
acceptance, recognition of these factors can help develop targeted awareness campaigns directed to 
the population to increase the vaccination rate. 

The study finds that the higher the perceived risk is, the lower the vaccination unwillingness will be. 
Therefore, increasing the population's consciousness about the seriousness of the disease is vital in 
improving their willingness to be vaccinated.

Reasons for refusing the Covid-19 vaccine

Concerns about vaccine safety (75.5%) and effectiveness (47.4%) are the most common reasons 
behind refusal of Covid-19 vaccination among the participants (Figure 3). In fact, the vast majority of 
those who intend to refuse the vaccine want to wait and see how the vaccine is working for other 
people before getting vaccinated themselves. Nearly 30% express mistrust of Covid-19 vaccines, 
whilst 11.4% do not trust vaccines in general. About 7% are not sure about the duration of the 
protection provided by the vaccines. Those in the “wait and see” group are important targets for 
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Malaysia Covid Deaths 2020 Analysis: 70% Killed Oct-Dec. (2021, January 11). Code Blue. Retrieved from:  
https://codeblue.galencentre.org/2021/01/11/malaysia-covid-deaths-2020-analysis-70-pc-killed-oct-dec/
SUI, W.K., Hairi, N.N. and Ming, M.F. (2020, November 9). More men than women are dying from Covid-19. The Star. 
Retrieved from: https://www.thestar.com.my/opinion/letters/2020/11/09/more-men-than-women-are-dying-from-covid-19
According to the Department of Statistics Malaysia (2020), women’s reproductive years are between ages 15 and 49.



outreach and messaging, as they express some hesitancy about getting vaccinated, and it may be 
easier to convince them to accept the vaccine than those who do not trust the vaccine or who are not 
convinced of the actual need for vaccination.

Despite the remarkable amount of studies carried out since the virus was first characterised, there are 
still a large number of unknowns about this disease. Concerns about vaccine safety, vaccine 
effectiveness and protection duration may be due to insufficient data, especially on important 
population such as children, adolescents, pregnant women and immunocompromised individuals. 
Over time, data should better clarify what kind of protection the Covid-19 vaccines can induce as well 
as the effectiveness and duration of the induced protection and help increase confidence and trust in 
the vaccines.   

Figure 3: Reasons for not accepting the Covid-19 vaccine
(N = 114)

Note: The sum of percentages exceeds 100% because participants were allowed to choose up to three 
options.

Measures to improve vaccine up-take

The acceptance or rejection of vaccination by the population will significantly affect the possibility of 
achieving herd immunity goals and therefore the managing of the Covid-19 pandemic in the 
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of the population, or nearly 27 million people, by the first quarter of 2022 . Its Covid-19 national 
vaccination plan started in late February 2021. However, immunisation programmes are only 
successful when there are high rates of acceptance and coverage. Even though Covid-19 vaccine 
confidence is growing worldwide , vaccine hesitancy and unwillingness remain a big concern. 

An online survey was undertaken by Universiti Sains Malaysia and Penang Institute from 1 December 
2020 to 25 January 2021 to assess Covid-19-related risk perceptions, knowledge, and precautionary 
behaviour of Penang’s population, and to describe the current vaccine acceptance landscape in the 
state of Penang. A total of 411 (with 4.8% Margin of Error) residents from Penang aged 15 and above 
completed the survey. 

Women made up 64% of the study population. The majority of respondents (54.3%) were married, 
university graduates (70%), and belonging to ages ranged between 25 and 56 years old (73.5%). 

A wide range of the respondents (59.1%) were in formal employment; about 15.3% of the respondents 
were self-employed, and the remainder were from other professions, unemployed, retirees and 
students (25.5%). Of the respondents in formal employment, 42.4% are professionals working as a 
doctors, lawyers, engineers, accountants, IT analyst, etc. In terms of monthly household income, the 
distribution has been quite balanced, with almost one-third in each income group of B40 (32.4%), 
M40 (36%) and T20 (31.6%)  (Appendix: Figure 1-6). Only 1.7% of respondents have had a Covid-19 
patient in their family and 29% of them had recovered.   

Covid-19-related Knowledge

Almost all the survey respondents are aware of Covid-19 symptoms and how it spreads. As many as 
96% are aware of asymptomatic Covid-19 infections. Respondents with low education levels reported 
the lowest levels of knowledge about Covid-19. Moreover, women seem to have a better knowledge 
about Covid-19 than men (Table 1).

Table 1: Mean scores of Covid-19 knowledge by gender and education level

Note: 
5-point scale: 1 = Strongly disagree; 2 = Disagree; 3 = Neither agree nor disagree; 4 = Agree; 5 = Strongly agree

Perceived risk and precautionary behaviour

Risk perception is an important factor affecting the public’s willingness to engage in health protective 
behaviour. Protective behaviour in turn plays a crucial role in controlling Covid-19. In general, the 
respondents have moderate perceptions of susceptibility. About 37.5% of them agree that there is a 
high chance of getting Covid-19, while nearly 25% do not believe that the risk of them contracting the 

long-term. Vaccine rejection is seen when there are concerns over efficacy and safety. Hence, public 
confidence in the Covid-19 vaccine is important to increase vaccination acceptance rates. Low 
confidence in the vaccine is reflective of trust, understandings of risk and how immunisation works, 
and is the result of influence by information being spread through multiple media channels.

There is an urgent need to counter misinformation and provide accurate and reliable information. 
Educating people about Covid-19 vaccines and how they are developed and monitored for safety can 
be an effective strategy to help build Covid-19 vaccine confidence. Responsibility for public health 
education and messaging on Covid-19 vaccines mainly lie with the government, scientists, healthcare 
professionals and health officials. Engaging with all levels of society as well as targeted 
evidence-based community messaging are required to combat misinformation on Covid-19 vaccines. 
Moreover, knowledge about the socio-demographic and psychological profiles of vaccine 
hesitant/resistant individuals, together with knowledge of what information sources they access, and 
whom they trust most, can help the government and public health officials develop a proper strategy 
and efficiently deliver public health messages.

Furthermore, interventions involving online platforms that provide corrective factual information on 
vaccines and training programmes for community leaders who already have the trust of members of 
the public (e.g., religious leaders and community groups) to advocate vaccination can help correct 
misinformation and improve vaccine up-take. In addition, encouraging leaders in the family and in the 
community or in organisations to be vaccine champions can also increase trust in vaccines. 

Building an enabling environment and using open communication to discuss people's views and 
uncertainties should help increase vaccine acceptance. Strategies to build vaccine literacy and 
acceptance should directly address community-specific concerns or misconceptions, and address 
issues breeding distrust.
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Appendix
Figure 1: Distribution of respondents by gender
(N = 411)

Figure 2: Distribution of respondents by marital status
N = 411
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Figure 3: Distribution of respondents by age
N = 411

Figure 4: Distribution of respondents by the level of education attainment
N = 411
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Figure 5: Distribution of respondents by employment status 
N = 411

Note: Others are included students, retirees, housewives and NGOs.

Figure 6: Distribution of respondents by occupation
N = 243

Note: Only employed respondents were asked to identify their occupation
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 Figure 7: Practice on Covid-19 preventive measures among respondents 

Note: 
a) For the scores: 1 = never, 2 = rarely, 3 = sometimes, 4 = often, 5 = always.
b) Percentage of those who always or often taking these preventive measures.
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Table 1: Odds ratio of the variables and their 2.5% and 97.5% confidence 
interval (CI)

  
Dependent variable: Willingness to 
accept the vaccine (1) (2) (3) (4) (5) (6) (7) 

gender1 0.591       
2.5% CI 0.364       
97.5% CI 0.942       
ethnicity_2  0.467      
  0.185      
  1.026      
ethnicity_3  0.506      
  0.136      
  1.965      
ethnicity_4  0.556      
  0.167      
  1.838      
age   0.983     
   0.967     
   0.999     
marital_status_2    0.605    
    0.381    
    0.952    
marital_status_3    4.124    
    0.789    
    75.928    
marital_status_4    0.589    
    0.111    
    4.366    
academic_level_2     1.139   
     0.503   
     2.594   
academic_level_3     0.903   
     0.471   
     1.660   
employment1      0.801  
      0.476  
      1.317  
mthly_household_income_2       1.245 

       0.735 

       2.113 
mthly_household_income_3       1.004 

       0.590 

       1.711 
Constant 3.710 5.143 5.339 3.395 2.750 3.077 2.410 

 2.529 2.435 2.646 2.390 1.585 2.006 1.673 
Observations 411 411 411 411 411 411 411 
Log Likelihood -240.221 -240.863 -240.456 -238.054 -242.391 -242.304 -242.240 
Akaike Inf. Crit. 484.442 489.726 484.911 484.109 490.781 488.607 490.480 


