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ABSTRACT

Change in activity patterns and travel behaviour were seen worldwide as a response to the COVID-19 pandemic. This is 
mainly due to the restrictive measures imposed by the government and perception of own safety or commitment in reducing 
the spread of the disease. However, with or without the restrictive measures, people still have various needs to travel. 
Thus, this study was initiated to understand the changes in travel behaviour due to the COVID-19 pandemic. An online 
questionnaire survey, including questions related to purpose of travel, transport mode choice, distance and frequency of trip 
was conducted. Findings from this study revealed that there is a significant change in activity pattern and travel behaviour, 
before and during the COVID-19 pandemic. Based on the 460 responses received, it is known that mode shifts, from public 
transportation to private vehicles, occurred mainly due to pandemic related concerns. This study reveals that people 
perceived public transportation as a potential risk for exposure of the COVID-19 virus, while private vehicles, bicycles and 
walking are viewed as the safest mode of transport during the pandemic. Gender, age group, vehicle ownership, marital 
status and purpose of travelling had significant impact on the mode choice during the pandemic. Based on these findings, it 
is hoped that rail and bus transport service providers will be able to plan measures and further encourage the usage of the 
rail and bus transport services post-pandemic.
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INTRODUCTION

Private vehicles are essential and convenient for daily use. 
However, the increase in the number of vehicles on the 
road has led to several issues such as congestion, air and 
noise pollution as well as increase in number of road traffic 
crashes due to the increase of exposure and risk of being on 
the road. The increase of road traffic crashes over the years 
has become a burden to the country as it causes an increase 
of healthcare cost and may result in loss of human resources. 

Previous studies have proven that public transportation 
is a safer mode of travel as compared to private vehicle. A 
10-14% reduction in road traffic crashes can be expected in 
every 10% reduction in mileage travel (Litman and Fitzroy, 

2011). According to Lalive et al. (2012), 15% reduction 
in road traffic crashes were recorded with the increase 
usage of rail services. Thus, to overcome these issues, 
the government has proposed and implemented several 
measures to encourage the usage of public transport. 

The usage of rail and bus transport service in Klang 
Valley is as shown in Figure 1. Over the years, an upward 
trend in the usage of rail and bus transport service can be 
seen. However, a huge dip was observed as the government 
was forced to implement Movement Control Order (MCO) 
as a preventive measure in controlling the spread of the 
COVID-19 virus starting 18 March 2020. The implementation 
of MCO has not only affected the public transport service, 
but all services, causing less need to travel.
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FIGURE 1.  Usage Trend of Rail Service in Klang Valley
Source: MOT rail ridership statistics, 2021
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With the lift of the MCO by the government, 
movements were observed. The usage of public 
transportation began to increase. However, 
according to observations and studies conducted, it 
is revealled that the usage pattern of public 
transportation differed as compared to the usage 
pattern before the pandemic (as shown in Figure 1). 
Thus, to obtain feedback and gain further 
understanding on the choice of mode of 
transportation and the challenges faced by 
Malaysians when using public transportion, before 
and during the COVID-19 pandemic, this study was 
conducted by the Malaysian Institute of Road Safety 
Research (MIROS). Findings from this study will 
hopefully be beneficial to rail and bus transport 
service providers in planning measures to further 
encourage the usage of the rail and bus transport 
services in the future. 

 
 

PREVIOUS STUDY 
 

Mobility and interaction pattern contribute directly 
to the spread of infectious diseases, particularly 
during the pandemics (Yan et al. 2018, and Peixoto 
et al. 2020). A study by Epstein et al. (2007) revealed 
that travel restriction is less effective in controlling 
a disease outbreak but may delay the spread of the 
disease and help to flatten the curve. This finding is 
supported by Kraemer et al. (2020). 

Thus, to further control the spread of the 
virus and to ‘flatten the curve’, various preventive 
measures, such as travel restriction during the 
pandemic have been imposed by the government in 
most countries, depending on the local governance 
and socio-economic condition (Peak et al. 2018; 

Muley et al.2020). According to Yilmazkuday, 2020 
and Jones et al. 2020, limiting home-based work 
trips and shopping trips, limiting community 
contacts, and restricting international travel are 
effective mitigation in reducing the spread of viruses 
during the pandemic. However, these mitigations 
may also affect the health and well-being of people 
(De Vos, 2020). Thus, a balance is required when 
considering and determining the appropriate 
mitigation to be conducted. 

Previous studies on the travel pattern during 
the pandemic revealed that people perceive higher 
risk for all trip types and fear of being infected by 
the virus during a pandemic (Cahyanto et al. 2016; 
Kim et al. 2017). According to the Google Mobility 
Data, a substantial decrease in the number of trips to 
all locations, except to parks, was observed in the 
European countries (Google, 2020). Thus, 
regardless the various needs to travel during the 
pandemic, people avoid travelling to places where 
they medium to high risk during the pandemic 
(Hotle et al. 2020). Different socio-demographic 
groups of different countries have reacted differently 
in terms of activity patterns and travel behaviour 
(Molloy et al. 2020; Beck & Hensher 2020; AlmlÖf 
et al. 2020).  

A reduction in travel demand and use of 
public transportation is observed as many were 
reluctant to use public transport and were more 
willing to travel using private vehicles due to the 
spread of the COVID-19 virus (De Vos, 2020). 
Sadique et al. (2007) revealed that approximately 
75% of the survey participants avoided using public 
transport during MERS. A similar trend was 
observed in most studies conducted during the 
COVID-19 pandemic. According to Muhammadian 
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With the lift of the MCO by the government, movements 
were observed. The usage of public transportation began to 
increase. However, according to observations and studies 
conducted, it is revealled that the usage pattern of public 
transportation differed as compared to the usage pattern 
before the pandemic (as shown in Figure 1). Thus, to 
obtain feedback and gain further understanding on the 
choice of mode of transportation and the challenges faced 
by Malaysians when using public transportion, before and 
during the COVID-19 pandemic, this study was conducted by 
the Malaysian Institute of Road Safety Research (MIROS). 
Findings from this study will hopefully be beneficial to rail 
and bus transport service providers in planning measures 
to further encourage the usage of the rail and bus transport 
services in the future.

PREVIOUS STUDY

Mobility and interaction pattern contribute directly to 
the spread of infectious diseases, particularly during the 
pandemics (Yan et al. 2018, and Peixoto et al. 2020). A 
study by Epstein et al. (2007) revealed that travel restriction 
is less effective in controlling a disease outbreak but may 
delay the spread of the disease and help to flatten the curve. 
This finding is supported by Kraemer et al. (2020).

Thus, to further control the spread of the virus and to 
‘flatten the curve’, various preventive measures, such as 
travel restriction during the pandemic have been imposed 
by the government in most countries, depending on the 
local governance and socio-economic condition (Peak et al. 

2018; Muley et al.2020). According to Yilmazkuday, 2020 
and Jones et al. 2020, limiting home-based work trips and 
shopping trips, limiting community contacts, and restricting 
international travel are effective mitigation in reducing the 
spread of viruses during the pandemic. However, these 
mitigations may also affect the health and well-being of 
people (De Vos, 2020). Thus, a balance is required when 
considering and determining the appropriate mitigation to 
be conducted.

Previous studies on the travel pattern during the 
pandemic revealed that people perceive higher risk for all 
trip types and fear of being infected by the virus during a 
pandemic (Cahyanto et al. 2016; Kim et al. 2017). According 
to the Google Mobility Data, a substantial decrease in 
the number of trips to all locations, except to parks, was 
observed in the European countries (Google, 2020). Thus, 
regardless the various needs to travel during the pandemic, 
people avoid travelling to places where they medium to high 
risk during the pandemic (Hotle et al. 2020). Different socio-
demographic groups of different countries have reacted 
differently in terms of activity patterns and travel behaviour 
(Molloy et al. 2020; Beck & Hensher 2020; AlmlÖf et al. 
2020). 

A reduction in travel demand and use of public 
transportation is observed as many were reluctant to use 
public transport and were more willing to travel using 
private vehicles due to the spread of the COVID-19 virus 
(De Vos, 2020). Sadique et al. (2007) revealed that 
approximately 75% of the survey participants avoided 
using public transport during MERS. A similar trend was 
observed in most studies conducted during the COVID-19 
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pandemic. According to Muhammadian (2020), majority 
viewed public transit, taxis and ride-hailing services as a 
potential risk for exposure of the coronavirus, while private 
vehicles, bicycles and walking are viewed as the safest mode 
of transport during the pandemic. Yildririm et al. 2020, 
mentioned that avoidance in public transport usage was the 
most adopted preventive behaviour taken in Turkey during 
the COVID-19 pandemic. Kwok et al. (2020) revealed that 
40% of respondents declared that they avoided using the 
public transport in Hong Kong during the early stages of 
COVID-19 pandemic. In another study by Bucsky, 2020, 
approximately 80% reduction on the demand for public 
transport was observed in Budapest, Hungary due to the 
spread of the COVID-19 virus.  

METHODOLOGY

This paper aims to determine the relationship between 
socio-demographic characteristics with changes in mode of 
transport usage as well as frequency of travel before and 
during the Covid-19 pandemic among those who stayed in 
the Klang valley, through an online questionnaire survey.  
The online questionnaire survey was conducted from 5 
December 2021 to 25 December 2021, capturing mode 
choice of transportation before and during the pandemic.

Each respondent was required to to complete five main 
sections; demographic, public transportation usage, travel 
details, impact of COVID-19 towards travel pattern and 
factors affecting mode choice of transportation during the 
online questionnaire survey. 

RESULTS AND DISCUSSION

SAMPLE CHARACTERISTICS

A total of 460 respondents were obtained from the online 
questionnaire survey, covering the population within Klang 
Valley. Details of the demographic information of the study 
sample is as summarized in Table 1. 

TABLE 1. Demographic information of study sample

Item Category Percent
Gender Male

Female
39.1
60.9

Age 18-35
36-55
Greater than 55

54.3
41.3
4.3

Marital Status Single
Married

37
63

Employment Public Service
Private Service
Retired

56.5
41.3
2.2

License ownership Yes
No

95.7
4.3

Vehicle ownership Yes
No

95.7
4.3

As the study was conducted through online questionnaire 
survey, the demographic of respondents may bias towards 
those who are more internet savvy. However, a 60-40 split 
between female and male respondents was achieved. Thus, 
the data obtained within this study is said to have a fairly 
balanced coverage.

EFFECT OF COVID-19 TOWARDS COMMUTING BEHAVIOUR

The current social distancing norm is said to have implications 
on daily travel patterns. As the COVID-19 virus may cause 
death, it is hypothesized that people, especially those with 
more health concerns (having history of known illness), will 
shift to private mode to reduce the risk of being infected by 
the COVID-19 virus when they travel. Findings from this 
study supported this hypothesis. Before the pandemic, 91% 
of the respondents used to travel using public transportation. 
However, as shown in Figure 2,  40.5% of the respondents 
no longer use public transportation and 26.2% respondents 
use public transportion at a lower rate during the pandemic, 
revealing that the commuting bahviour is highly affected 
by the pandemic. Though, it should be noted that 28.5% 
respondents declared that the COVID-19 pandemic did 
not affect their mode of choice. This finding is  consistent 
to findings of previous studies conducted on this matter. 
According to De Vos (2020), a reduction in travel demand 
and use of public transportation is observed due to the 
spread of the COVID-19 virus.
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Gender Age Maritial status Purpose of travel
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e

Risk of being infected with COVID-19 4.43 4.50 4.44 4.50 4.50 4.50 4.33 4.42 4.60
SOPs are not being emphasized by the 
public transport operators 3.86 4.00 4.00 3.83 4.00 4.00 3.67 3.83 4.20

Long waiting time 4.00 4.10 4.00 4.33 3.50 4.00 4.33 4.08 4.00
No traffic jams due to MCO 3.71 3.00 3.22 3.50 3.00 3.14 4.00 3.42 3.00
No movement requirements due MCO 4.29 3.60 4.11 4.00 2.50 3.86 4.00 3.92 3.60
Threatened personal safety risks due to 
increased criminal activity 3.57 4.00 3.78 4.00 3.50 3.71 4.33 4.00 3.40

Worried other passengers not complying 
with the SOP

4.43 4.40 4.44 4.33 4.50 4.43 4.33 4.25 4.80

FIGURE 2.  Commuting behaviour during the pandemic
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Results from the online survey concluded that the 
mode choice of travel is significantly different before and 
during the pandemic. Gender, age group, marital status and 
purpose of travelling had significant impact on the mode 

choice during the pandemic. Table 2 reveals the factors 
contributing to the shift of mode choice among respondents 
who no longer use public transportation during the pandemic.

TABLE 2. Factors shifting to private vehicles 
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Risk of being infected with 
COVID-19 4.43 4.50 4.44 4.50 4.50 4.50 4.33 4.42 4.60 

SOPs are not being 
emphasized by the public 
transport operators 

3.86 4.00 4.00 3.83 4.00 4.00 3.67 3.83 4.20 

Long waiting time 4.00 4.10 4.00 4.33 3.50 4.00 4.33 4.08 4.00 
No traffic jams due to 
MCO 3.71 3.00 3.22 3.50 3.00 3.14 4.00 3.42 3.00 

No movement 
requirements due MCO 4.29 3.60 4.11 4.00 2.50 3.86 4.00 3.92 3.60 

Threatened personal safety 
risks due to increased 
criminal activity 

3.57 4.00 3.78 4.00 3.50 3.71 4.33 4.00 3.40 

Worried other passengers 
not complying with the 
SOP 

4.43 4.40 4.44 4.33 4.50 4.43 4.33 4.25 4.80 

Data obtained from the online questionnaire 
survey revealed that female respondents, those who 
are above 36 years old, married and travelling for 
leissure purposes tend to shift to public 
transportation during the pandemic, due to the fear 
of being infected by the COVID-19 virus. During 
pre-COVID, women are reported travel more than 
men. However, a large drop in the number of travel 

activities among women compared to men were 
recorded during the pandemic (Bhaduri et al. 2020). 
Less travel was recorded as employers allowed to 
continue working from home and people prefered to 
shop online as compared to shop physically 
eventhough the MCO was lifted by the government 
due to the fear of being infected (Hensher et al. 
2021). 

40.5%

26.2%

4.8%

28.5%

I no longer use public
transportation during the
COVID-19 pandemic

I use less public
transportation during the
COVID-19 pandemic

I use public transportation
more often during the
COVID-19 pandemic

The COVID-19 pandemic
has not impact my mode of
transportation

Results from the online survey concluded that the mode 
choice of travel is significantly different before and during the 
pandemic. Gender, age group, marital status and purpose of 
travelling had significant impact on the mode choice during 

TABLE 2. Factors shifting to private vehicles

the pandemic. Table 2 reveals the factors contributing to the 
shift of mode choice among respondents who no longer use 
public transportation during the pandemic.

Data obtained from the online questionnaire survey 
revealed that female respondents, those who are above 
36 years old, married and travelling for leissure purposes 
tend to shift to public transportation during the pandemic, 
due to the fear of being infected by the COVID-19 virus. 
During pre-COVID, women are reported travel more 
than men. However, a large drop in the number of travel 
activities among women compared to men were recorded 
during the pandemic (Bhaduri et al. 2020). Less travel was 
recorded as employers allowed to continue working from 
home and people prefered to shop online as compared to 

shop physically eventhough the MCO was lifted by the 
government due to the fear of being infected (Hensher et 
al. 2021).

Based on previous studies, service provided, travel 
time, cost are concluded as the most influential factors 
encouraging people to shift their mode of transportation. 
According to Kaffashi et al. (2016), a person is said to 
change his mode choice of travel based on his travel time. 
A similar finding was revealed in this study. Besides than 
the fear of being infected by the COVID-19 virus, most 
respondents no longer used public transportation during the 
pandemic due to the long waiting time between trips. 
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FACTORS AFFECTING MODE OF CHOICE

Previous studies conducted showed that factors such as 
travel time and fare (Horowitz, 1993), as well as comfort 
and convenience (Morikawa et al. 2002) play an important 
role in selection of transportation mode used when there was 
no pandemic. However, due to the pandemic, this statement 
may no longer be valid. As summarized in Table 3, the 
selection of transportation mode used is highly affected by 
pandemic related concerns with the spread of the COVID-19 
virus. Pandemic related concerns include the risk of being 
infected and compliance of SOP by other passengers as well 
as the public transport operator. This finding is similar to the 
findings revealled by Mohammadian (2020) and Beck and 
Hensher (2020). According to their study, majority viewed 
public transit, taxis and ride-hailing services as a potential 
risk for exposure of the COVID-19 virus, while private 
vehicles, bicycles and walking are viewed as the safest 
mode of transport.  Thus, to further encourage the usage of 
public transportation during the pandemic, emphasis on SOP 
compliance should be given. 

TABLE 3. Factors affecting less usage of public transportation 
during the pandemic

Worried other passengers not complying with the SOP 4.50
Risk of being infected with COVID-19 4.43
No movement requirements due MCO 3.89
Long waiting time 3.86
SOPs are not being emphasized by the public transport 
operators

3.79

Threatened personal safety risks due to increased 
criminal activity

3.57

No traffic jams due to MCO 3.46

However, for some, as shown in Table 4, regardless of 
the pandemic or not, convenience is an essential factor in 
selecting transportation mode among the respondents. Being 
hassle free in terms of parking issues and route to use is the 
main factor encouraging the use of public transportation. 
This is then followed by the cheap fare price and clean 
and comfortable facilities provided by the public transport 
operator.

TABLE 4. Factors encouraging usage of public transportation

No need to think about parking issues and which route 
to use

4.36

Cheap fare 3.86
Facilities provided are clean and comfortable 3.79
SOPs are complied well 3.29
Short travel time 3.21
No other mode of transport 2.86

SHIFTING TO PUBLIC TRANSPORTATION

68% reduction on public transportation usage during the 
pandemic was reported based on the online questionnaire 
survey. This is mainly due to the fear of being infected 
by the COVID-19 virus. Thus, although the movement 
control order has been removed by the government, a larger 
reduction can be expected if no action is taken to reduce the 
risk perception on the spread of the COVID-19 virus.

CONCLUSION

The Movement Control Order imposed by the government 
to control the spread of the COVID-19 virus and fear of 
being infected by the virus has mainly affected the travel 
behaviour and preferences of people during the pandemic. 
Less movement was observed, and travels were only made 
due to the necessity to work and buy groceries. People 
tend to avoid large crowds thus, an increase use of private 
vehicles and a drastic drop in public transportation was 
recorded, especially during the early days of the pandemic.

To most, general factors, such as cheap fare, clean 
and comfortable facilities provided by the public transport 
operator, that usually affect the mode choice during pre-
pandemic became less important during the pandemic. High 
emphasis on pandemic related issues such SOP compliance 
and risk of being infected was of concern when choosing the 
mode of travel.

Thus, to ensure continuity in public transportation 
services and increase the usage of public transportation, 
strategies should be adopted according to the pandemic 
needs. For example, encouraging contactless payment 
methods, providing sanitizing facilities and fining those 
who fail to wear a face mask will reduce the perceived risk 
of infection among passengers.  And as social distancing 
among passengers may cause additional delays due to the 
reduced number of the maximum passengers, increase in 
number of trips may encourage public transportation usage.

In conclusion, attitude, understanding, and perception 
affect travel decisions and mode choice during the pandemic. 

ACKNOWLEDGEMENT

The authors would like to thank Malaysian Institute of Road 
Safety Research, Malaysia for their financial support.

 DECLARATION OF COMPETING INTEREST

None



1110

REFERENCES

AlmlÖf, E., Rubensson, I., Cebecauer, M ., Jenelius, E., 2020. 
Who is still travelling by public transport during COVI0-
19? Socioeconomic factors explaining travel behaviour in 
Stockholm based on smart-card data. https:/ /papers. ssrn.com/
so13/papers.dm?abstract_id = 3689091. 

Bhaduri, E., Manoj, B.S., Wadud, Z., Goswami, A.K. & Choudhury, 
C.F. 2020. Modelling the effects of COVID-19 on travel 
mode choice behaviour in India. Transportation Research 
Interdisciplinary Persoectives 8: 100273.

Beck, M. J., Hensher, D.A., 2020. Insights into the impact of 
COVID- 1 9 on household travel and activities in Australia 
- the early days under restrictions. Transp. Policy 96: 76-93. 
https://doi. org/ 10. 101 6/j.tranpol. 2020. 07. 001.

Cahyanto, I., Wiblishauser, M., Pennington-Gray, L. & Schroeder, 
A. 2016. The dynamics of travel avoidance: The case of Ebola 
in the US. Tour. Manage. Perspect. 20: 195-203.

De Vos, J. 2020. The effect of COVID-19 and subsequent social 
distancing on travel behavior. Transp. Res. lnterdisc. Perspect: 
100121.

Epstein, J.M., Goedecke, 0.M., Yu, F., Monis, R.J., Wagener, D.K. 
& Bobashev, G.V. 2007. Controlling pandemic nu: the value of 
international air travel restrictions. PLoS ONE 2(5).

Hotle, S., Murray-Tuite, P. & Singh, K. 2020. Influenza risk 
perception and travel-related health protection behavior in 
the US: Insights for the aftermath of the COVID-19 outbreak. 
Transp. Res. lnterdisc. Perspect: 100127.

Horowitz, J. L. 1993. Semiparametric estimation of a work-trip 
mode choice model. J. Econometr. 58(1-2): 49-70.

Jones, C.J., Philippon, T. & Venkateswaran, V. 2020. Optimal 
Mitigation Policies in a Pandemic: Social Distancing and 
Working from Home (No. w26984). National Bureau of 
Economic Research.

Kaffashi, S., Shamsudin, M. N., Clark, M. S., Sidique, S. F., 
Bazrbachi, A., Radam, A., … Rahim, K. A. 2016. Are 
Malaysians eager to use their cars less? Forecasting mode 
choice behaviors under new policies. Land Use Policy 56: 274 
– 290.

Kim, C., Cheon, S.H., Choi, K., Joh, C.H., Lee, H.J., 2017. 
Exposure to fear: Changes in travel behavior during MERS 
outbreak in Seoul. KSCE J. Civ. Eng. 21(7): 2888-2895.

Kraemer, M.U., Yang, C.H., Gutierrez, B., Wu, C.H., Klein, B., 
Pigott, D.M. & Brownstein, J.S. 2020. The effect of human 
mobility and control measures on the COVID-19 epidemic in 
China. Science 368 (6490): 493-497.

Kwok, K.O., Li, K.K., Chan, H.H.H., Yi, Y.Y., Tang, A., Wei, W.I. 
& Wong, S.Y.S. 2020. Community responses during early 
phase of COVID-19 epidemic, Hong Kong. Emerg. InfecL Dis. 
26(7).

Ministry of Transport Rail Ridership Statistics. 2021.
Molloy, J., Tchervenkov, C., Hintennann, 8., Axhausen, K.W. 

2020. Tracing the SarsÂ CoV-2 impact: The first month in 
Switzerland. Transpon Findings.

Morikawa, T., Ben-Akiva, M. & McFadden, D. 2002. Discrete 
choice models incorporating revealed preferences and 
psychometric data. Advances in Econometrics 16: 29-56.

Mohammadian, A. (Kouros), Shamshiripour, A., Rahimi, E. & 
Shabanpour, R. 2020. Webina r: How Much Will COVID 19 
Affect Travel Behavior. https:// www. nationalacademies. 
org/evenV06-0l -2020/trb-webinar-how-much-will covid-19-
affect-travel-behavior.

Muley, O., Shahin, M., Dias, C. & Abdullah, M. 2020. Role of 
transport during outbreak of infectious diseases: evidence from 
the past. Sustainability 12(18): 7367. 

Peak, C.M., Wesolowski, A, zuErbach-Schoenbe.rg, E., Tatem, 
A.J., Wetter, E., Lu, X. & Buckee, C.O. 2018. Population 
mobility reductions associated with travel restrictions during 
the Ebola epidemic in Sierra Leone: use of mobile phone data. 
lnL J. Epidemiol. 47(5): 1562-1570.

Peixoto, P.S., Marcondes, D., Peixoto, C. & Oliva, S.M. 2020. 
Modelling future spread of infections via mobile geolocation 
data and population dynamics. An application to COVID-19 in 
Brazil. PLoS ONE 15(7): e0235732.

Sadique, M.Z., Edmunds, W.J., Smith, R.D., Meerding, W.J., De 
Zwart, O., Brug, J. & Beutels, P. 2007. Precautionary behavior 
in response to perceived threat of pandemic influenza. Emerg. 
Infect. Dis. 13(9): 1307.

Yan, Q.L, Tang, S.Y., Xiao, Y.N., 2018. Impact of individual 
behaviour change on the spread of emerging infectious 
diseases. Stat. Med. 37(6): 948-969.

Yilmazkuday, H. 2020. COVID-19 Deaths and Inter-County Travel: 
Daily Evidence from the US. Available at SSRN 3568838.

Yildririm, M., Gecer, E. & Akgul, O. 2020. The impacts of 
vulnerability, perceived risk, and fear on preventive behaviours 
against COVID-19. Psychol. Health Med.: 1-9.


