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Abstract
In Indonesia at the end of 2020, COVID-19 cases were increasing and predicted to continue, as it had not yet passed the peak of the pandemic curve. The
government had implemented mobility restrictions to reduce exposure to COVID-19. This study aimed to identify the risk of people getting COVID-19 based
on their daily activities. Using a cross-sectional design, this study took 315 respondents under non-probability sampling from September to October 2020. The
data were analyzed using the Chi-square test with α 0.05. This study showed that the risk percentage of people infected with COVID-19 based on their daily
activities was 15.56% at low-risk, 63.81% at moderate-low risk, 17.14% at moderate risk, and 3.9% at moderate-high risk. Factors that were significantly
related to the risk of getting COVID-19 in terms of daily activities were sex, attitude, and COVID-19 preventive behavior. In brief, the risk of getting COVID-19
could be assessed from daily activities carried out during the pandemic's peak.
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Introduction 
The coronavirus 2019 (COVID-19) outbreak, which

began on December 31, 2019, in Wuhan, China, has
affected more than 200 countries globally. There were
7,941,791 cases, with 434,796 deaths, reported on June
16, 2020, just six months after the initial outbreak.1 The
World Health Organization (WHO) designated this
outbreak a Public Health Emergency of International
Concern. This virus was first reported in Indonesia in
March 2020. The number of confirmed cases recorded
on July 28, 2020, was 100,303, with 4,838 deaths, spread
across 34 provinces, with the highest cases in East Java
and DKI Jakarta Provinces.2 This number was predicted
to keep increasing, especially when Indonesia had not yet
passed the peak of the pandemic curve.3

The previous research conducted in Wuhan, China,
showed that the large-scale restrictions on intercity
traffic, social distancing, staying at home, centralized
quarantine, and increased medical resources had been
proven to reduce new COVID-19 cases and outbreaks.4
The large-scale social restrictions (LSSR) has been
implemented in Indonesia since April 2020 in the forms
of school and workplace closure, restrictions on religious
activities, activities in public places or facilities, social

activities and culture, transportation modes, and other
activities specifically related to the defense and security
aspects.5 This implementation impacts decreasing social
mobility leading to the decrease in the rate of
transmission in Jakarta as the epicenter of COVID-19.6
The community has a pattern of different activity
mobility wherein weekday (Monday to Friday), they will
tend to move based on their respective jobs. This will be
negatively correlated to their main health status in terms
of the risk of transmission of COVID-19.7,8

The previous study analyzed that “stay-at-home”
policies and restrictions on people’s movement along
with contact tracing and isolation, use of personal
protective equipment, hand hygiene, and physical
distancing in public places contribute to reducing
COVID-19 cases.9 That contributors show that
identifying the adaptation of people’s mobility behavior
during the periods of new normal and LSSR is important
to find out the risks of people contracting with COVID-
19 as the baseline data to evaluate the policies and
prepare the safety recommendations, and control the
spread of COVID-19.10 A survey in the UK during
lockdown indicated that the day spent in the highest risk
activities, like studying in the school and work far from
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home, has likely increased from 7% in May-June to 11%
in August 2020.11 The finding of the study in the
European Union showed that people are still less likely to
be able to maintain compliance with health protocols
behavior within three weeks.11

In addition, there are no comprehensive studies that
contain the knowledge as a risk factor.10 The other
studies also found that the sociodemographic and
attitude factors contributed to the preventive behavior
and mobility during the COVID-19 pandemic.11,12 The
study in Malaysia measured the effect of daily activities
on the risk of COVID-19 but was limited to one student
population.7 Another study in Indonesia has assessed the
variation of daily activity on the risk of COVID-19 but
has not involved sociodemographic variables.8,13

However, there is still a lack of the study in Indonesia
that analyze the risks of COVID-19 transmission based
on people’s daily activities, especially in cities in
Indonesia. Jakarta, Bogor, Depok, Tangerang, Bekasi,
and Surabaya are the cities with high-risk status of
COVID-19 in the period of September-October 2020.
Therefore, this study aimed to identify the risk of people
getting COVID-19 based on their daily activities and to
identify the sociodemographic, knowledge, attitude, and
preventive behavior factors associated with the risk of
contracting with COVID-19 on people’s daily activities
in Indonesia.

Method
The conceptual framework from this study is shown

in Figure 1. The framework has been adapted from
previous study about the determinant of COVID-19 and
how the virus can transmit from one host to another
person by physical activities.7,8

The cross-sectional study design was carried out to
prove the assessment of risks against people during the
COVID-19 pandemic based on their daily activities. The
study population was all people living in Jakarta, Bogor,
Depok, Tangerang, Bekasi, and Surabaya Cities with the
high-risk status of COVID-19 in the period of September-

October 2020. The study samples were people living in
the selected areas affected with COVID-19 under the
following inclusion criteria: 15-64 years old (productive
age), willing to become study respondents, and willing to
fill out the online questionnaire. Sample calculation using
a two-group hypothesis test formula with the following
formula.14 Sample size was calculated with a value of
5%, 1-β = 90%, and the proportion of previous studies
(p1 = 0.66; p2 = 0.83).12 Minimum sample was 310
respondents (with an estimated dropout of 10%). 

Those 315 respondents were taken the Quota
Sampling technique. Quota sampling is a non-probability
sampling technique that is carried out based on fulfilling
the desired sample quota and dissemination timeline,
which considers the inclusion-exclusion criteria that the
researcher has determined.15 The data collection method
using a questionnaire in the Google Forms was adjusted
to the sampling technique, and the access would be
closed when the minimum sample has been met.16 The
online questionnaire consists of five sections: demo -
graphic characteristics of the respondents (sex, age,
education level, and occupation), knowledge on COVID-
19, attitude, and behavior to prevent against and to
protect from COVID-19 were the independent variables,
while daily activities during COVID-19 pandemic was
the dependent variable. Sex, attitude, and behavior were
three independent variables with two categories,
education was divided into four categories, while
occupation and knowledge on COVID-19 were divided
into three categories.

An assessment of the risks derived from daily
activities carried out during the COVID-19 pandemic
(read mail/receive packages/online orders, shopping at
the mall, refuel of car/motorcycle, shop for groceries,
buy a meal from a restaurant on a takeaway basis,
hugging or shaking hands when greeting friends, work
one week in an office building, dining at the indoor
restaurant) has been defined by Texas Medical
Association.10 The assessment of risks using scales 1 to
10, consisting of scales 1 to 2 were a low-risk; scales 3 to
4 were moderate-low risk; scales 5 to 6 were moderate
risk; scale 7 was the moderate-high risk; scales 8 to 10
were high-risk.

All question items in the questionnaire were declared
valid (r>0.361, df = 28) and reliable (Cronbach's
alpha>0.761). The dependent variable of the risks of

Formula 1. Estimate Sample of Hypothesis Testing in Two Populations (Two
Tails)

Figure 1. Conceptual Framework of Determinant of COVID-19
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COVID-19 was divided into four categories based on the
result of the investigations of low-risk, moderate-low risk,
moderate risk, and moderate-high risk. A Chi-square,
exact test, and multinomial regression were used to
analyze the relationship between the dependent variable
and independent variable with α = 0.05, confidence
interval (CI) 95%, odds ratio (OR), and prevalence ratio
(PR).

Results
Table 1 shows that the majority of daily activities

carried out by respondents in each risk category of
contracting COVID-19 were the same; read mail/receive

packages/online orders, shopping at the mall, refuel your
car/motorcycle, shop for groceries, buy a meal from a
restaurant on a takeaway basis. In the moderate-risk and
moderate-high risk groups, other daily activities were
hugging or shaking hands when greeting friends. In the
moderate-low risk group, other daily activities were
working one week in an office building. In the moderate-
high risk group, other daily activities were dining at the
restaurant (indoor).

Figure 2 shows that the respondents in the low-risk
category activities were in a frequency range of 0.5 to 1.5
days per week. The frequency of activity is increasingly
relevant to the higher the risk category. In respondents

Figure 2. Distribution of Daily Activities based on Days per Week

Table 1.  Overview of The Five Most Frequently Performed Daily Activities

Risk Category              5 Most Frequently Performed Daily Activities                          Score

Low                             Read mail/receive packages/online orders                                      34
                                    Shopping at the mall                                                                      21
                                    Shop for groceries                                                                          19
                                    Refuel your car/motorcycle                                                            14
                                    Buy a meal from a restaurant on a takeaway basis                         14
Moderate-low               Read mail/receive packages/online orders                                    204
                                    Shopping at the mall                                                                    170
                                    Shop for groceries                                                                        160
                                    Refuel your car/motorcycle                                                          136
                                    Working one week in an office building                                       102
Moderate                      Refuel your car/motorcycle                                                            69
                                    Read mail/receive packages/online orders                                      67
                                    Shopping at the mall                                                                      65
                                    Hugging or shaking hands when greeting friends                           61
                                    Shop for groceries                                                                          60
Moderate-high              Refuel your car/motorcycle                                                            22
                                    Hugging or shaking hands when greeting friends                           22
                                    Buy a meal from a restaurant on a takeaway basis                         22
                                    Read mail/receive packages/online orders                                      21
                                    Dining at the restaurant (indoor)                                                   21
Total                            Read mail/receive packages/online orders                                    103
                                    Shopping at the mall                                                                      99
                                    Refuel your car/motorcycle                                                            99
                                    Shop for groceries                                                                          94
                                    Buy a meal from a restaurant on a takeaway basis                         86
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with the moderate-high-risk category, respondents
activated with a frequency of 4.3 to 5.5 days per week.

Based on the statistical test, Table 2 shows that there
is a significant relationship between sex (p-value<0.001),
attitude (p-value = 0.047), and behavior (p-value =
0.030) with the risks of COVID-19. Men were 30 times
more likely to have a moderate-high risk of COVID-19
than women. Respondents with a poor attitude have a
chance to have a moderate-high risk of COVID-19 by

6.2 times compared to respondents with a good attitude.
Respondents with poor behavior have the opportunity to
have a moderate-high risk of COVID-19 by 6.0 times
compared to respondents with good behavior.

Multinomial regression results (Table 3) have shown
that the most influential factor in moderate-low risk is
gender (p-value = 0.032; AOR = 3.24). While the
variables that most affect moderate risk are gender (p-
value = 0.011; AOR = 4.63) and behavior (p-value =

Table 2. Bivariate Test for Each of Variables

Notes: OR = Odds Ratio, CI = Confidence Interval, PR = Prevalence Ratio, SD = Standard Deviation

Table 3. Multivariate Analysis

                                                                                                                              Model
Risk Level                    Variable                                                                                                                                       AOR                   95% CI
                                                                                                 1                     2                     3                    4

Moderate-low risk        Sex                                                    0.029              0.034              0.034             0.032                  3.24                 1.10-9.51
                                    Knowledge (poor)                             0.662                      -                      -                     -                        -                               -
                                    Knowledge (moderate)                     0.267                      -                      -                     -                        -                               -
                                    Attitude                                            0.177              0.201              0.112                     -                        -                               -
                                    Behaviour                                         0.257                0.28                      -                     -                        -                               -
Moderate risk               Sex                                                      0.01              0.011              0.011                     -                  4.63               1.42-15.13
                                    Knowledge (poor)                             0.189                      -                      -                     -                        -                               -
                                    Knowledge (moderate)                     0.105                      -                      -                     -                        -                               -
                                    Attitude                                            0.136              0.196                      -                     -                        -                               -
                                    Behaviour                                         0.055                0.06                0.02                     -                  2.61                 1.16-5.86
Moderate-high risk       Sex                                                    0.001              0.001              0.001                     -                28.86             5.33-156.29
                                    Knowledge (poor)                             0.141                      -                      -                     -                        -                               -
                                    Knowledge (moderate)                     0.472                      -                      -                     -                        -                               -
                                    Attitude                                            0.138              0.104              0.019                     -                  5.75               1.34-24.74
                                    Behaviour                                           0.14              0.165                      -                     -                        -                               -

Notes: The reference category is low-risk
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0.002; AOR = 2.61). The variables that most affects
moderate-high risk are gender (p-value = 0.001; AOR =
28.86) and attitude (p-value  =0.019; AOR = 5.75).

Discussion
The pandemic urged the government to make policies,

e.g., large-scale social restrictions (LSSR) and new
normal policies, to restrict social interactions. The results
of this study indicated that the majority of respondents
(63.81%) had a moderate-low level of daily activity risk.
The average activities that respondents still engaged in
during the pandemic were: 1) read mail/receive
packages/online orders; 2) shopping at the mall; 3)
shopping for groceries; 4) refueling a car/motorcycle, and
5) working one week in an office building.

The LSSR and new-normal policies implemented by
the government can reduce the level of macro-social
mobility. The level of mobility in the public transport
sector, workplaces, and retail and recreation decreased
by 28%, 25%, and 15%, respectively, compared to the
conditions before the pandemic in early 2020.17 This is
relevant to the findings of this study, where the majority
of activities carried out were basic activities to meet the
necessities of life, such as refueling vehicles and shopping
for groceries. Also, changes in people's lifestyles due to
restrictions on social interaction impacted the style of
fulfilling their needs from direct physical fulfillment to
online fulfillment through online ordering and shopping.
The findings of this study showed that most people
followed lifestyle changes, including buying takeaway
food and reading online letters/receiving online
packages/orders. The tendency of people to change their
fulfillment behavior during the pandemic (such as
shopping from home) is following the view of trend-
changing transformation, where technological disruption
in daily life is inevitable, and pandemics are the only
alternative reasons for experiencing trend changes more
rapidly.17 This is also relevant to the efforts to reduce
interactions to decrease the number of COVID-19 cases.

Some activities that should be restricted under
government policies were also carried out, such as dining
at restaurants and shopping at malls. This is different
from the mobility data where the retail and recreation
sectors still had not shown an increase in activity, from
  —14% from May 26 to July 7, 2020, to   —15% between
September 22 and November 3, 2020.18 Respondents in
the low-risk category tended to engage in activities such
as shopping at the mall, shopping for groceries, and
receiving online orders. Respondents in the moderate-
high risk category tended to do activities such as attend -
ing open parties and weddings, hugging or shaking hands
when greeting friends, and dining at restaurants (indoor).
Respondents in the moderate-high risk category had the
second-highest proportion with 17.2%.

This result is related to the level of compliance of
respondents with the policies implemented by the
government. Even though, ideally, people who live in
areas with good infrastructure tend to be better at
receiving preventive information about COVID-19.19

The majority of respondents who still carried out
activities such as shaking hands and hugging when they
meet others, and walking, running, and cycling with
other people (in groups) were relevant to the findings of
previous cases where people often violated health
protocols during the pandemic by not physically
distancing and making physical contact, with a high
chance of transmission of COVID-19.20

Another investigation presented related conclusions,
explaining that dining in restaurants (indoor) was a
moderate-high risk.21,22 Being inside and around others
puts a person at higher risk of vulnerability to people
driving the virus. If people are outside, it’s much more
likely that anything in the air will disperse more quickly,
meaning there is less chance of breathing in infected air
particles. Dining out also means being around others who
are largely not wearing masks or covering their faces
since it is difficult to keep a mask on while eating.
Ultimate ly, being around servers is also a risk since
people will communicate and interact with them in close
proximity pretty frequently.

Non-compliance in implementing health protocols is
a key risk that must be addressed because it indicates
that there is still an opportunity for the transmission rate
of COVID-19 to increase. The findings of this study
reflected the national data on crowd behavior (not
physically distancing) and wearing masks, which
decreased from 89.04% in October 2020 to 59.20% in
December 2020.23 Also, the existence of the LSSR and
LSSR-transitional policies resulted in the lack of
extensive mass activities carried out by respondents.
LSSR and LSSR-transitional policies tended to focus on
minimizing a large number of social interactions. This
condition suited the objective of this study, as the
majority of respondents did not carry out activities with
large numbers of people, such as going to bars,
participating in large religious gatherings, visiting
stadiums, and attending large in-person music concerts.
This also suited the categorization for this study, as these
are activities with a high-risk level for COVID-19
transmission.10

A risk comparison of daily activities by sex shows that
more than 60% of both groups were at moderate-low
risk. It showed that females would have more risky
categories than males and have significantly related other
risky categories. Regarding the study, respondents
engaged in some risky activities while knowing that the
pandemic has not ended yet. The most common activities
that have been included as risky categories are hugging
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or shaking hands when they meet others, dining at indoor
restaurants, visiting elderly family members, shopping at
malls, shopping for groceries, refueling vehicles, buying
takeaway food, and taking online mails/online orders.
Everyone should refrain from activities that trigger risks
of being infected with COVID-19. A study conducted by
Drefahl, et al.,24 showed a parallel study between men
and women regarding the risk of death when suffering
COVID-19. These two studies are different. However,
they both measure a risk-based activity, and it’s related
to kind of risk categories. Both men and women are at
risk of contracting COVID-19, and both are at risk of
death from COVID-19. Another study on respondents
aged over 18 years in Cyprus also showed a similar risk
of experiencing a decline in health; in this case, stress
and depression caused by COVID-19 in both men and
women.25 This study showed that both men and women
were at high risk of impact on health conditions due to
COVID-19 instead of if they had been infected or had a
risk of being infected by COVID-19.

The majority of respondents in each daily risk
category have higher education backgrounds. This study
is similar to the study conducted in Henan, China, whose
respondents' education levels are dominated by those
with higher education or undergraduate levels.26 A
respondent with a higher education background is
undoubtedly expected to be a factor that encourages
behavior that prevents or encourages the risk of daily
activities being in a low-risk category. Highly educated
respondents will have good knowledge and attitudes,
which bring an impact on good behavior. In this case, it
is expected that respondents with a higher education
background will have a low daily risk. This study is in
line with the study results in Bangladesh, which showed
that respondents with a higher education level had good
behavior and were not at risk.27 In this study, indeed, the
knowledge figure was almost equal. Still, the positive
number tended to be above 60% in attitude and
behavior, which showed the harmony in the education
category, impacting behavior. Looking at analytical
statistics, it showed different results. This study did not
show a significant relationship between educational
background and risky activity. This is due to various
possibilities, including that the level of education is not
necessarily able to determine a person's risky activities
considering there are quite a lot of other factors that
determine a person's movement in life, especially during
pandemic.

At the education level, it was identified that
respondents with higher education or bachelor’s degree
education level had a higher risk of daily activities than
those with senior high school education level. This study
is consistent with the study by Drefahl, et al.,24 which
showed that low education levels have a potential risk to

their health. Besides, this study was also strengthened by
meta-analysis and multi-cohort studies that stated that
low education levels were more likely to experience
death.28 The education level of the respondent should
have a strong correlation with their behavior. Respon -
dents will have good knowledge to practice behaviors
that do not endanger themselves and lead them to death.
However, often urgent conditions and boredom are other
factors that cause respondents to leave their house and,
consequently, increase the risks of their daily activities.
The increased risks of daily activities will potentially lead
to COVID-19 and death in certain conditions.

In the category of occupation status, almost all
respondents are working people. However, there is a few
percent with non-employee. Occupation status is one
factor that supports the high risk of respondents' daily
activities, as with the study's findings, which stated that
working is one factor that is considered the cause of the
COVID-19 outbreak.29 Respondents who work and are
required to stay out of their houses will certainly increase
their risk of being exposed to COVID-19. Statistics
analysis also shows that the results of this study were the
same as those conducted in Bangladesh in that the
occupation status has no significant relationship with the
risky activities category. This is quite unique considering
that occupation status should be a determinant of a
person's risk category. However, the status of work still
needs to be deepened. In this study, it was only asked
about the occupation status, which is not necessarily
closely related to the main activities in the risk category
level.27

In the non-employee category, the risk of daily
activities tends to be varied. It was because respondents
continued to carry out their daily activities to fulfill their
needs. The respondent's occupation status was one of
the risk factors for the high and low risks of a person
being exposed to the COVID-19. Occupation status
required someone to leave their houses, which will risk
being infected with COVID-19. In minimizing the risks
of daily activities, some policies or guidelines have been
regulated under several regulations. Some occupations
can be identified as hazardous jobs to COVID-19, but
some are classified as low or moderate risks. However, it
would be better whether companies or agencies can
minimize the risks by instructing their employees to work
from home.30

Students (a part from non-employee respondents)
have daily activities at higher risk than the respondents
who are workers. There are indications of disobedience
to remain at home for students for several reasons. These
reasons include feeling bored at home, feeling strong
because of their young age, and even falling into
neglecting the situation. With the pandemic that has
lasted more than nine months and forced students to
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leave their homes, there is a real risk of being exposed to
COVID-19. These results have similarities to studies in
Bangladesh, which showed that students' categories have
balanced knowledge, attitudes, and behavior between the
good and the less. The study in Bangladesh positively
impacted behavior that tends to increase daily activities'
risk.27 Besides, this study has no significant statistical
analysis either between the variables.  

The results showed that the majority of the
respondents had good knowledge about COVID-19.
Several other studies also indicate good knowledge about
COVID-19 among Indonesian people.31,32 The role of
information about COVID-19 provided by the
government and other institutions that could be accessed
via television, the internet, and public facilities may have
been a factor in increasing public knowledge and interest
in COVID-19. However, this study showed that know -
ledge had no significant relationship with daily activities
that contributed to the risk of contracting COVID-19.
This indicated that the protection of the public against
COVID-19 through increasing public knowledge by
providing information could have unintended outcomes;
previous study also showed that information reliability
about COVID-19 had no significant effect on changes in
people's daily behavior.33 Therefore, it is the people
themselves who choose how they use this knowledge in
their daily lives. It also suggested that offering education
and information to increase knowledge is not adequate
without raising public awareness of being socially
responsible for adjusting daily activities in controlling the
spread of COVID-19.34 There needs to be the
involvement of community leaders with strong influences
among the public and elaborating on sociocultural
aspects, such as the use of friendly and easily applied
local languages in communication regarding COVID-19,
which can be applied in increasing public awareness to
increase their confidence in being involved in COVID-19
control.35

This study showed that the majority of respondents
had a good attitude in responding to COVID-19. Around
72% of respondents agreed that preventive measures
such as wearing masks and avoiding crowds could
prevent the spread of COVID-19. This study also showed
that attitude had a significant relationship with daily
activities and the risk of contracting COVID-19. A poor
attitude was likely to have a moderate-high risk of 6.15
times to a good attitude. The results of this study were
consistent with previous studies, where the risk-taking
attitude was an important factor in decreasing
community mobility during the pandemic.36 Study
conducted in Malaysia and China showed that the actions
taken by the government in mitigating the virus and
controlling people’s movements had an impact on a good
attitude and public confidence that this pandemic could

be well controlled.7,37 This suggests that there is a need
for good communication between the government and
the community to build public confidence in the
government’s ability to overcome the COVID-19
situation so that people can have positive attitudes and
adjust their daily activities in response to a pandemic
situation. This good communication can be established
by involving the community in the implemented COVID-
19 pandemic-mitigation policy.

Having poor preventive behavior increased the risk of
contracting COVID-19 by 1.67 to 5 times. This result
indicated that people who were still not practicing
preventive behavior tended to engage in some public
activities that involved more risk of contracting COVID-
19. People must practice preventive behavior when
engaging in public activities. It has been recommended
to use certain items when going out if possible, such as a
face mask and hand sanitizer with 60% alcohol content.
This condition suggested that it is crucial for people’s
behavior adherence in practicing preventive action while
the government has to monitor and evaluate public
activities as well to reduce the transmission of COVID-
19.38

The limitations of this study were as follows. The data
could not be analyzed regionally and compared because
samples were not equally obtained across regions.
However, the respondents had similar characteristics
because they all lived in a big city. Besides that, the study
was performed using an online questionnaire; therefore,
it was difficult to capture the profile of all socioeconomic
backgrounds of the respondents, but the study findings
focused on the daily activities of respondents concerning
their risk of contracting COVID-19. Another limitation
is that a few independent variables are to be analyzed
because the study focused on factors related to the risk of
getting COVID-19 based on daily activity, which could
be determined by respondents' social demographics,
knowledge, attitude, and behavior. Further, more
variables and respondents may be some factors to
consider for future study.

Conclusion
The risk assessment of getting COVID-19 could be

derived from daily activities carried out during the
pandemic. Based on respondents ' daily activities, the risk
percentages of being infected with COVID-19 were
15.56% at low risk, 63.81% at moderate-low risk,
17.14% at moderate risk, and 3.9% at moderate-high
risk. Factors that were significantly related to the risk of
COVID-19 transmission in terms of daily activities are
sex, attitude, and COVID-19 preventive behavior. The
related factors could be prioritized. If new knowledge is
threatening communities with higher rates of trans -
mission of COVID-19, then the government or the right
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stakeholder should pay more attention to it. The im -
plementation of LSRR should be exercised concurrently
with clear and strict rules in the field, including
supervision of the perform ance of health protocols.
Health education on health and safety protocols and
practices should always be given and reiterated to the
community.
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