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SARS-CoV-2 was linked to COVID-19 in Wuhan, China, in December 2019. After 
confirmed cases and deaths in numerous countries, WHO proclaimed a global pandemic. 
During the outbreak, territorial public and private socializing spread the virus quickly with 
friends, families, and relatives. Hence, this research examines the effectiveness of  social 
distance rules in preventing the spread of  COVID-19 in Bukit Bintang, Malaysia, from the 
perspectives of  residents and shopping mall visitors during the recovery Movement Control 
Order (RMCO period). This study examines space territoriality among Bukit Bintang's 
foreign workers and mall visitors using qualitative (structured observation) and quantitative 
(questionnaire) methodologies. Structured observations examine human behavior in 
uncontrolled (home, neighborhood) and controlled (shopping mall) situations. As part 
of  the quantitative method, a questionnaire survey is utilized to learn about respondents' 
specific actions, such as personal and public space invasion. This study collects data by 
purposeful sampling and included 250 people. The study's findings confirm the association 
between numerous constructs, and indicates that the number of  territories people occupy 
in private and public contexts tends to spread COVID-19 in Bukit Bintang, Malaysia. Social 
distancing drastically affects COVID-19's spread and number of  deaths. According to the 
study, the virus spreads more when people ignore the social distance rule.
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INTRODUCTION
In December 2019, SARS-CoV-2 was connected to an 
acute respiratory syndrome (COVID-19) pandemic in 
Wuhan, China (Zhou et al., 2020). After three months, 
118,000 confirmed viral infections and 4,291 fatalities in 
114 countries prompted the WHO to proclaim a global 
pandemic. As a result of  the epidemic, there has been 
a large public health push to restrict the virus's spread 
through hand washing, less face touching, public mask use, 
and physical distance. This is where social and behavioral 
sciences give key insights on how to manage the epidemic 
and its effects as vaccine research continues. Pandemics 
demand drastic behaviors to prevent virus propagation. 
Social and cultural factors affect the degree and pace 
of  behavioral change (Lunn et al., 2020). Social norms, 
or what people think their peers approve or disapprove 
of, affect how they act (Cialdini & Goldstein, 2014). A 
large corpus of  literature differentiates learning from 
others from seeking connection or social acceptability 
as motives for complying to standards (Wood, 2000). 
Internalizing standards distorts people's perceptions 
despite social pressure (Miller & Prentice, 1996). People 
often overestimate the negative features of  their behavior 
while emphasizing the beneficial parts of  health-promoting 
ones, such as hand washing and social distancing.
During an outbreak, mass meetings can be harmful to 
friends, friends of  friends, and family in territorial private 
homes and public spaces (shopping malls) (Christakis 
& Fowler, 2013). Territoriality in this study refers to 
ownership over a territory or geographical location. 
Territoriality is a person's sense of  duty to their home 

or community (Angeli, 2015; Banai, 2014; Miller, 2011 
Moore, 2016; Stilz, 2011). Those socializing with friends 
in a territory are generally the first to get the virus. 
People may inhibit the spread of  the virus by modelling 
protective measures like social distance in their territorial 
space (Christakis & Fowler, 2010). Kim et al. (2015) found 
that the most substantial influence of  an intervention 
may not be perceived by the people who get it, but by 
others who replicate their conduct. 
This paper examines foreign worker territory (resident) 
and shopping mall visitors' (public) overcrowded 
behavior toward the social distancing requirement to 
reduce COVID-19 spread in Bukit Bintang, Malaysia. 
The area is foreign worker territory (resident) and the 
most frequented during the Recovery Movement Control 
Order (RMCO). The Malaysian Ministry of  Health said 
78% of  positive cases in Kuala Lumpur came from 
foreign workers who combat the virus owing to poor 
living conditions (Loheswar, 2020). Foreign workers' 
crowded living conditions helped spread the virus quickly. 
Due to the government's execution of  RMCO from June 
10 to August 31, 2020, COVID-19 cases dropped to the 
lowest level since the pandemic began in Malaysia. During 
this period, most activities and company operations 
were allowed, but people had to follow COVID-19 
standard operating procedure (SOP). These precautions 
include keeping a one-meter social distance, wearing a 
face mask in public, utilizing the MySejahtera app, and 
checking temperature readings before entering a building. 
MySejahtera is a Malaysian app that aids with COVID-19 
contact tracing. The MySejahtera app was used to capture 
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name and phone number (MySejahtera, 2020). Very 
little research has been done on the Malaysian RMCO 
period addressing foreign worker territory (resident) and 
shopping mall visitors' (public) overcrowding behavior 
and the rise of  COVID-19. This paper evaluates the issue 
and direction of  Malaysia's RMCO during the COVID-19 
epidemic.

LITERATURE REVIEW
Overcrowding occurs when more people use a location 
that is safe and healthy. This can happen at home or in 
public. Home (resident) is a person's primary place of  
safety, too many people living there may be a concern (Gray, 
2001). Academics and specialists debate overcrowding's 
ambiguous signs. Overcrowding can be measured by 
the number of  persons per bedroom, the floor per 
person, or both. The first is more subjective because it 
depends on room sizes and resident choices. According 
to Morrison (1994), overcrowding measurement might 
be misleading; the ratio between the number of  rooms 
(excluding service spaces) and the house's size is needed. 
According to Karmel (1998), the number of  bedrooms is 
a false indicator. United Nations Urban Indicators (2006) 
define overcrowding in poor countries as two people per 
room (including service, storage, porches, courtyards, 
and other domestic spaces). The UN examined 96 
developed and developing nations in 2000 to determine 
an acceptable floor area per person (United Nations, 
2000). In developing regions (Africa, Latin America, the 
Caribbean, Asia and Oceania except Japan, Australia, and 
New Zealand), 89% of  dwelling units studied had floor 
per person < 20m2. Developed regions had 58% more 
than 20m2. In nine African countries examined, floor 
per person was < 20m2. The World Health Organization 
(WHO) defines overcrowding based on individuals per 
bedroom area (m2) as shown in Table 1. Under-12-
month-olds were not considered, and 1-10-year-olds are 
counted as 0.5.

mental suffering, despair, and worry. A crowded home 
causes sickness, fire, and stress, according to Corburn 
(2015). Liu (2015) found that Beijing's congestion 
depressed and disturbed rural migrants. The U.K. Deputy 
Prime Minister's Office (2004) says confined living harms 
physical and mental health.  Renalds et al. (2010) and 
Guite et al. (2006) both agree that a well-designed space 
can improve people's health.
Malaysian buildings are overcrowded. MPKj received 
complaints about illegally partitioned foreign workers 
and student apartments (Tan, 2012). Sri Hartamas and 
Sungai Way were overcrowded, per Nair (2014). Kuala 
Lumpur's fire chief  warns congestion endangers renters' 
lives (Priya, 2016). Despite study (Zainal et al., 2012; Nazli 
& Omar, 2014), the consequences of  overcrowding in 
Malaysian low-cost housing on COVID-19 spread are 
generally overlooked. Few research suggests that the 
living environment of  certain residents contributes to 
the large frequency of  COVID-19 cases, which can be 
divided into three groups: First, cramped living quarters 
in rental buildings with cubicles or rooms (Bong, 2021). 
A single property can house four or five homes, with a 
total population of  twenty—COVID-19 rose due to 
overcrowding. Sibu Jaya Flats in Malaysia caused 1079 
COVID-19-positive cases on March 23, 2021. (Dayak 
Daily, 2021a). Second, Sarawak and Sabah in Malaysia 
have longhouses. These are communities with close-
spaced homes. A longhouse is a timber construction with 
one portion partitioned into family rooms and another 
as a communal gathering place. Living in a shared place 
increases the risk of  contracting a contagious virus, 
making it difficult to maintain social distance. Because 
of  this, 2,000 COVID-19 cases were confirmed as of  
March 9, 2021. (Dayak Daily, 2021b). Third, foreign 
workers housed in full quarters, spreads coronavirus 
(Bernama, 2020). Due to tight confines, workers had little 
social space. Worsening living circumstances for foreign 
employees in Malaysia boosted COVID-19 cases. As 
of  November 30, 2020, more than 5,000 positive cases 
were documented at Top Glove Corporation's Malaysian 
employee dorms (Hassan, 2020). Hence the motivation 
of  this study.

METHODOLOGY 
This paper analyses the space territoriality of  foreign 
worker residents and shopping mall visitors using 
qualitative (structured observation) and quantitative 
(questionnaire survey) data aggregation methods. 
Structured observation focuses on one or more specific 
human behaviors in an uncontrolled (residence) and 
controlled (shopping mall) context than naturalistic and 
participant observation. While quantitative research uses 
a questionnaire to identify human behavior in the studied 
area. The study examines territorial (personal-public 
space) invasion according to social distance rules. Bukit 
Bintang (study location) was the most frequented place 
during RMCO, according to past studies. Most positive 

Table 1: WHO Indicator for Overcrowding
Area(M2) No. People
<11 2
9-10 1.5
7-9 1
5-7 0.5
>5 0

In Britain and Canada, the two-person-per-bedroom (ppb) 
norm is used, with genre, age, and familial differences. 
In Canada, two children of  opposite genders must be at 
least 5 years old to share a room. British law allows ppb 
sharing till age 20, whereas Canadian law is 17 years old. 
In Britain, the ppb norm is 18 years; in Canada, it's 21 
years (Gray, 2001). Differences are social and cultural. 
Studies show that overcrowding hurts health and safety. 
Sullivan and Chang (2011) say crowded places generate 



Pa
ge

 
14

https://journals.e-palli.com/home/index.php/ajaset

Am. J. Agric. Sci. Eng. Technol. 7(3) 12-23, 2023

cases were from foreign employees who struggle to avoid 
infection owing to poor living circumstances. Confined 
and crowded settings may have contributed to the virus's 
rapid transmission. Most of  the relevant information 
is gathered by questionnaire. This study employed 
purposeful sampling, which ensures everyone has equal 
sample selection chances. This study has 250 respondents.

Study Location Selection	
Bukit Bintang is Kuala Lumpur, Malaysia's shopping 
district. The area has shopping centers, alfresco cafés, 

pubs, night markets, food street, Mamak vendors, and 
hawker meals.
The area is frequented by tourists, residents, and teens. 
Malaysia’s health minister said all districts in Selangor, 
Kuala Lumpur, and Putrajaya are in COVID-19 red zones, 
making it difficult to manage people's movement (Yahoo 
News, 2020). Using covid-19 outbreak data and human 
mobility data (Qwasmi et al., 2022) in Figure 1, Kuala 
Lumpur was separated into zones and the Bukit Bintang 
area had the most cases (3,555) from 1 December to 15 
January 2021.

Figure 1: Kuala Lumpur COVID-19 Cases by Districts (Qwasmi et al., 2022)

Figure 2: Kuala Lumpur cases by districts (MOH, 2021)

Then, things were bad. Third-wave COVID-19 instances 
have steadily increased. By 7 February 2021, there were 
7,995 COVID-19 instances in Kuala Lumpur and 718 in 
Bukit Bintang (MOH, 2021). Figure 2 As a result, this study 
aims to evaluate the issue and direction across the RMCO 
phase of  the Movement Control Order implemented in 
Malaysia during the COVID-19 pandemic.

RESULTS AND DISCUSSIONS
This Study's Results are Observational and Statistical
Observation Analysis (Resident)
The structural observational research shows how public 
and private domains mix in a foreign worker's home. 
Foreign workers tend to live in smaller residences and 
spend more time outside and in close proximity to 
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neighbors. Figure 3 shows how this makes both public 
thoroughfares and extensions of  the house's private 
activity space. Foreign workers' housing complexes did 
not protect inhabitants from spreading the virus to guests 
since they can gather without warning. The territory's 
privacy zoning in private building was not clearly stated, 
so users may not recognize the danger of  mas gathering 
without social distance.
Further, the local streets were mostly uninterrupted, 
making it easy for foreign employees to congregate 
and spread the virus. The front walkway's width and 
construction wasn’t marked during the RMCO period to 
clearly show the required social distance. Everyone can 
walk freely, and borders are blurred, and no definable 
boundaries help keep out unwelcome guests. To prevent 
the virus from spreading, people entering the apartment 
building from the outside must wash their hands and 
check the temperature, none of  these regulations exist. 
Further observation shows that hands were not cleaned 
with disinfectant or soap and water when gathering or 
walking into a building. This shows there's no control 
or surveillance before entering a residential building. 

The foreign worker's residential area has no indications 
to help individuals understand the use of  the space. 
No signs tell people how to walk based on COVID-19 
recommendations or remind them to keep their social 
and physical distance, avoid crowds and close closeness, 
and wear a mask when there isn't enough airflow. 
Figure 4 demonstrates the defensible space and symbol 
boundaries are gone. Also, the people-per-room ratio in 
the foreign worker residential building was survey. People-
per-room ratio is a frequent indication of  household 
overpopulation. This affects personal defensible space, 
an important feature of  space territoriality.
A house's population density is the dividing of  the 
number of  occupants by the number of  bedrooms. 
Overcrowding definition includes number of  people in 
residence regardless of  size, ratio of  occupants to floor 
space in square feet, and person-to-size ratio modified 
for household composition, building type, location, or 
lot size. The researcher analyzed literature to determine 
indicators that best represent overcrowding and fit with 
industry norms. PPR and PPB were the most common 
research metrics.

Figure 3: Foreign workers in close proximity in their territory (Source: Snap for research)

Figure 4: Defensible space in foreign worker’s residence Bukit Bintang
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Table 2 shows how much foreign workers' residences 
are overcrowded, based on data from the UK Crowding 
Index Table (WHO Housing and Health Guidelines). 
More than two individuals in a room are overcrowded; 
more than four are highly overcrowded. Residents were 
questioned on the number of  inhabitants and bedrooms 
in their homes to assess the extent of  crowding and the 
specific bounds of  the residential area for this study. 
This provided a statistic known as the average persons-
per-room (PPR). This ratio is derived by dividing the 
total number of  housemates (including children) by 
the number of  bedrooms. Table 2 provides PPR count 
standards. The formula for average PPR is given below. 
Appr= nt/nr= (2562/737)= 3.47			 

Where 2562 is the total number of  people living in the 
houses and 737 is the total number of  bedrooms in the 
houses. The average PPR is 3.47, higher than normal. 
Because there is no distinct area limit and no controlling 
surveillance in private homes, fewer locations in the 
building can be safely guarded to avoid gathering. Due to 
the overcrowding of  Malaysian foreign worker residences, 
social distance is impractical, resulting to the proliferation 
of  COVID-19. This observation is in line with studies 
from Mat et al. (2020).

Observation Analysis (Shopping Mall)
To limit the spread of  the virus, shopping malls forced 
people to sanitizer their hands before entering the mall. 
Before letting customers into the mall, the securities check 
the temperature. This was a must to be done. Figure 5 
shows controls and surveillance in place before entering 
the mall. Mall symbols guide shoppers. These symbols 
advise the mall users how to walk based on MOH 
standard operating procedure, such as maintaining social 
and physical distance. Avoid crowds and near people. 
When it's impossible to leave overcrowded or poorly 
ventilated areas, users should wear a mask, and frequent 
use of  hand sanitizer as shown in Figure 6. Busy malls 
used changeable opening and closing times and limited 

Table 2: Foreign worker’s residential buildings overcrowding
Number of  Rooms Max No. person
1 2
2 3
3 5
4 7
5 10
>10 Two per room

Figure 5: Lowyat-plaza shopping mall control and surveillance

Figure 6: Lowyat-plaza shopping mall guidelines and control
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Figure 7: Lowyat-plaza shopping mall overcrowding during (RMCO)

customer capacity per entry. Some stores may rope off  to 
enforce the 1-to-2-meter social distance. Figure 7 shows 
that random access without limiting causes overcrowding 
on some days and near-emptiness on others. This 
overcrowding leads to the spread of  the COVID-19 virus 
on some days.

Statistical Analysis (Resident)
In this section of  the study analysis, quantitative analysis 
is employed to validate the observation analysis of  
territoriality by surveying foreign workers residents, and 
visitors in shopping malls in the study region. The results 
of  a pilot and main survey of  respondents in the study 
location are discussed below.

Pilot Study Result 
The questionnaire is being disseminated online to foreign 
workers in the research area to test its understandability 
and reliability. Since the URL to the questionnaire was 
made public, 50 foreign workers of  the same residence 
responded. Cronbach's alpha analysis indicates how 
consistent the five (5) constructs are.

Rules" has 0.793 alpha while "Shopping Mall Public Space 
(Territory)" has 0.724 alpha. This shows that the results 
collected for each construct were internally consistent 
and the questionnaire's dependability was understood.

Table 3: Reliability Test Result for Pilot Study (Resident)
No. Construct Alpha Coefficient No. of  item
1. RPAS1 .853 6
2. RPUS2 .793 6
3. H.B . .915 6

As noted in Table 3, internal reliability tests on each 
construct show that resident data can fall between 0.793 
and 0.915 for each item that makes up the construct. 
"Residential Public Space" received the lowest alpha, 0.793. 
Human Behavior has the greatest alpha coefficient, 0.915, 
whereas Residential Private Space has 0.853. This shows 
that responders easily comprehended and answered each 
concept question. However, Table 4 shows that shopping 
mall data ranged from 0.700 to 0.724. "Social Distance 

Table 4: Reliability Test Result for Pilot Study (shopping 
mall)
No. Construct Alpha Coefficient No. of  item
1. PST4 .724 6
2. SD5 .700 6

The statistical analysis of  the questions, including the 
Pearson Correlation and Sig, are shown in Table 5 for the 
resident survey. Results from a two-tailed test (2-tailed) of  
the correlation between “Human Behavior,” “Residential 
Private Space,” and “Residential Public Space” show that 
both values are statistically significant at 0.0000 (<0.05).
1 Residential Private Space
2 Residential Public Space
3 Human Behavior
4 Shopping Mall Public Space (Territory)
5 Social Distance Rules

Table 5: Pilot Data Pearson Correlation for Resident
RPAS RPAS RPUS HB
Pearson Correlation 1 .141 .553**
RPUS
Pearson Correlation .141** 1 .414**
HB
Pearson Correlation .553** .414** 1
Sig. (2-tailed) .000 .000 .000
N 50 50 50

Whereas Table 6 presents the results of  the statistical 
analysis performed on the questions for the shopping 
mall survey. Both values are statistically significant at 



Pa
ge

 
18

https://journals.e-palli.com/home/index.php/ajaset

Am. J. Agric. Sci. Eng. Technol. 7(3) 12-23, 2023

the 0.0000 level, according to the findings of  a test that 
compared the correlation between “Social Distance 
Rules” and “Physical Space Territory” The test conducted 
shows statistically significant at 0.0000 (<0.05).
The pilot data analysis confirms the existence of  a 
strong correlation between the questions on the different 
constructs of  the questionnaire. So, the questionnaire can 
serve as the study’s primary data-gathering source.

Table 6: Pilot Data Pearson Correlation for shopping mall
T-PST T-PST T-FC
Pearson Correlation 1 .0.476**
T-FC
Pearson Correlation .0.476** 1
Sig. (2-tailed) .000 .000
N 50 50

Primary Data Analysis and Result
The main questionnaire's reliability is tested to ensure 
a minimal standard. The identical evaluation technique 
employed for pilot study was used for the main data 
surveys. Every construct was reliable and met minimal 
standard. Malhotra (2002) found that a construct is reliable 
if  its alpha coefficient is between 0.8 and 1.0. Between 0.6 
and 0.8 is moderate, and less than 0.6 is week reliability.

Table 7: Reliability Test Result for Primary Data (Resident)
No. Construct Alpha Coefficient No. of  item
1. RPAS .795 6
2. RPUS .804 6
3. H.B . .908 6

Table 8: Reliability Test Result for Primary Data 
(shopping mall)
No. Construct Alpha Coefficient No. of  item
1. PST .921 6
2. SD .903 6

Table 7 presents the results of  a reliability test on the study's 
primary data to ensure it's consistent with respondent 
responses, under Malhotra's criteria. All constructs 
have good internal reliability (0.795, .804, and 0.908, 
respectively). This shows consistency in each construct's 
data. This shows that the respondents understood the 
questions and the core questionnaire's reliability.

territory favors COVID-19 spread more in residential 
areas than in public places like shopping malls.
The data normality test is done to define the study's 
data analysis type. This test determines whether data are 
regularly distributed. The primary study's analysis type is 
defined by the normalcy test. Shapiro-Wilk test is used 
for samples under 50. Shapiro-Wilk and Kolmogorov-
Smirnov can also analyze 2000 sample data types. This 
study will employ the Shapiro-Wilk test, a numerical 
approach for analyzing data normality, to see if  the data 
is normal. The p-value for responder data was below.05. 
Statistically, data is normal if  the Shapiro-Wilk test result 
is greater than.05 and not normal if  it's less than.5. Given 
the nature of  the data, non-parametric analysis is the most 
suited approach for the data analysis. Table 9 summarizes 
the research objective, hypotheses, and methodology 
used in the study’s analysis.

Table 9: Research Test and Analysis Methods
Analysis

Objective To identify human 
behaviour in private and 
public spaces territory.

Ordinal 
Regression 
& Spearman 
CorrelationHypothesis 1 There is a positive 

relationship between 
human behaviour in 
private and public spaces 
territory (Resident)

Hypothesis 2 There is a positive 
relationship between 
the social distance rules 
and COVID-19 spread 
in public space territory 
(shopping malls).

Spearman Correlation
Spearman's correlation test compares each construct. 
This is employed to analyze SOP observation levels in 
home and public places.
Table 10 displays the foreign worker residents’ correlation 
findings, showing a weak and moderate positive 
connection between all constructs. In Table 11, the result 
of  the shopping mall visitor’s respondents is displayed, 
showing a strong positive relationship between all 
constructs and no negative correlations for all tables.

Table 10: Spearman’s Correlation Test Result for Main 
Data (Resident)

RPAS RPUS HB

Sp
ea

rm
an

’s 
rh

o

RP
A

S Correlation Coef. 1.000 .323** .393**
Sig. (2-tailed) . .000 .000

RP
U

S Correlation Coef. .323** 1.000 .615**
Sig. (2-tailed) .000 . .000

H
B

Correlation Coef. .393** .615** 1.000
Sig. (2-tailed) .000 .000 .
N 250 250 250

The results from the primary study for shopping mall 
data (Table 8) indicate that the alpha coefficient for the 
construct labeled “Public Space Territory” is 0.921. On the 
other hand, “Social Distance Rules” has an alpha of  0.903. 
All of  the necessary conditions have been satisfied, and the 
reliability of  each construct is high and usable in this study.

Inferential Analysis
The researcher generalizes data on respondents' 
understanding of  Malaysia's SOP. The study's purpose 
is to illustrate that human behavior in private and public 
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Table 11: Spearman’s Correlation Test Result for Main 
Data (shopping mall)

PST SD

Sp
ea

rm
an

’s 
rh

o

PST Correlation Coef. 1.000 .737**
Sig. (2-tailed) . .000

SD Correlation Coef. .737** 1.000
Sig. (2-tailed) .000 .
N 250 250

Hypothesis 1: There is A Positive Relationship 
between Human Behavior in Private and Public 
Space Territory (Resident)
Table 10 shows that human behavior in private residential 
space has a weak coefficient of.393** with a significant 
level of  0.000. This means that foreign employees' 
behavior in a private residential space territory does 
not follow government-set SOP while they are with 
roommates, friends, or visitors, driving COVID-19 
spread. The residential public space territory has a 
coefficient of.615** with a significant level of  0.000, 
showing a considerable failure of  foreign workers 
human behavior to obey government-set SOP, boosting 
COVID-19 in the area. This analysis directly justifies the 
structural observation analysis made in section 4.1 that 
foreign worker behavior in residential territory boosts 
COVID-19 spread.

Hypothesis 2: There is A Positive Relationship 
between the Social Distance to Control COVID-19 
Spread in Public Spaces Territory (Shopping Malls)
Furthermore, according to Table 11, restriction in public 
spaces (shopping malls) has a strong coefficient of.737** 
with a significant level of  0.000. This shows that mall 
visitors follow government SOPs, limiting the spread of  
COVID-19. Ordinal regression analysis is performed in 
addition to Spearman's correlation analysis to analyze the 
variance in the COVID-19 spread construct is attributed 
to human behavior in private and public territories.

Ordinal Regression
Table 12 shows the -2 log-likelihood of  a simple intercept 
model and the total model (with all predictions). Chi-

Hahs-Vaugn, 2012; Osborne, 2015; Pituch & Stevens, 
2016; Smith & McKenna, 2013). Petrucci (2009) says the 
"Nagelkerke" accounts for a certain percentage of  the 
construct's volatility. The Nagelkerke coefficient in this 
study is.553, implying 55.3% of  the COVID-19 spread 
variance is ascribed to human behavior in private and 
public regions.

Table 12: Model Fitting Information
Model -2 Log-

Likelihood
Chi-
Square

df Sig.

Intercept Only 271.429
Final 96.689 174.740 8 .000

square probability ratio testing determines if  the overall 
model fit is better than the intercept model. The final 
model fit is statistically incongruent with the intercept 
mode χ² (4) = 174.740, p <.000].
Table 12 pseudo-R-squared values are approximations 
of  ordinal regression's R-squared. Little is written on 
using or interpreting this finding practically (Lomax & 

Table 13: Pseudo R-Square
Methods Coe.
Cox and Snell .503
Nagelkerke .553
McFadden .292

Ordinal regression assumes "all comparable alternatives" 
involving the COVID-19 spread have the same 
association between private and public human behavior. 
The researcher looks at the parallel line test findings to 
determine if  the requirement has been met. Table 13 
shows the statistical analysis results from this study; as 
the p-value is >.005, the result fulfils the hypothesis.

Table 14: Test of  Parallel Linesa

Model -2 Log-
Likelihood

Chi-
Square

df Sig.

Null Hypothesis 96.689
General 000b 96.689 24 .007

CONCLUSIONS 
The analysis shows a valid association between each 
construct. Human behavior in private and public settings 
enhances COVID-19 distribution in Bukit Bintang, 
Kuala Lumpur, according to the study. According to 
Nan Zhang et al. (2020), close contact in dwellings, places 
of  employment, places of  study, restaurants, shopping 
malls, marketplaces, and public transit dropped by 
8.3%, 30.8%, 66.0%, 38.5%, 48.6%, 41.0%, and 36.1%. 
Behavioral changes reduced the virus's propagation by 
63.1%, according to the author. Hong Kong's COVID-19 
outbreak affected residents' behavior. Over 47% of  
the decline in COVID-19 infection rates was due to 
controlling close contacts. De Souza et al. (2021) found a 
link between social isolation and SARS-CoV-2 mortality 
and infections. Social distancing reduces COVID-19 
infections and mortality. When people don't follow the 
authority's social isolation index, the virus spreads more.

REFERENCES
Angeli, O. (2015). Cosmopolitanism, self-determination 

and territory: Justice with borders. Palgrave Macmillan. 
Arifwidodo, S. D. (2012). Exploring the effect of  compact 

development policy to urban quality of  life in 
Bandung, Indonesia. City, Culture and Society, 3(4), 303–
311. https://doi.org/10.1016/J.CCS.2012.11.007

Banai, A. (2014). The territorial rights of  legitimate states: 
A pluralist interpretation. International Theory, 6(1), 140–



Pa
ge

 
20

https://journals.e-palli.com/home/index.php/ajaset

Am. J. Agric. Sci. Eng. Technol. 7(3) 12-23, 2023

157. https://doi.org/10.1017/S1752971914000074
Berke, E. M., Koepsell, T. D., Moudon, A. V., Hoskins, R. 

E., & Larson, E. B. (2007). Association of  the Built 
Environment with physical activity and obesity in older 
persons. American Journal of  Public Health, 97(3), 486–
492. https://doi.org/10.2105/AJPH.2006.085837

Bernama. (2020, May 26). Cramped living space, poor 
hygiene cause of  Covid-19 infection among foreign 
workers — Health DG. The Edge Markets. https://
www.theedgemarkets.com/ article/cramped-living-
space-poor-hygiene-cause-covid19-infection-among-
foreign-workers-%E2%80%94-health-dg.

Berrigan, D., Pickle, L. W., & Dill, J. (2010). Associations 
between street connectivity and active transportation. 
International Journal of  Health Geographics, 9(1), 1–18. 
https://doi.org/10.1186/1476-072X-9-20/FIGURES/4

Bhat, C. R., & Gossen, R. (2004). A mixed multinomial logit 
model analysis of  weekend recreational episode type 
choice. Transportation Research Part B: Methodological, 38(9), 
767–787. https://doi.org/10.1016/J.TRB.2003.10.003

Bhatta, B. (2011). Remote sensing and GIS (2nd ed.). Oxford 
University Press.

Bong, K. (2021, March 4). Cramped rented properties 
contribute to the increase in Covid-19 cases in Tiong 
Hua, Sibu Jaya flats. Dayak Daily. https://dayakdaily.
com/cramped-rented-properties-contribute-to-
increase-covid-19-cases-in-tiong-hua-sibu-jaya-flats/.

Brown, T. S., Engø-Monsen, K., Kiang, M. V., Mahmud, 
A. S., Maude, R. J., & Buckee, C. O. (2021). The impact 
of  mobility network properties on predicted epidemic 
dynamics in Dhaka and Bangkok. Epidemics, 35, 100441. 
https://doi.org/10.1016/j.epidem.2021.100441

Chen, Y., Jiao, J., Bai, S., & Lindquist, J. (2020). Modeling 
the spatial factors of  COVID-19 in New York City. 
SSRN Electronic Journal. https://doi.org/10.2139/
SSRN.3606719

Cheng, E. W., Li, H., & Ho, D. C. (2002). Analytic 
hierarchy process (AHP): A defective tool when used 
improperly. Measuring Business Excellence, 6(4), 33–37. 
https://doi.org/10.1108/13683040210451697/
FULL/PDF

Christakis, N. A., & Fowler, J. H. (2010). Social network 
sensors for early detection of  contagious outbreaks. 
PLoS One, 5(9), e12948. https://doi.org/10.1371/
journal.pone.0012948

Christakis, N. A., & Fowler, J. H. (2013). Social contagion 
theory: Examining dynamic social networks and 
human behavior. Statistics in Medicine, 32(4), 556–577. 
https://doi.org/10.1002/sim.5408

Cialdini, R. B., & Goldstein, N. J. (2014). Social influence: 
Compliance and conformity. Annual Review of  
Psychology, 55, 591–621. https://doi.org/10.1146/
annurev.psych.55.090902.142015

Corburn, J. (2015). Urban inequities, population health 
and spatial planning. In H. Barton, S. Thompson, S. 
Burgess, & M. Grant (Eds.), The Routledge handbook 
of  planning for health and well-being, shaping a 
sustainable and healthy future (pp. 37–47). Routledge.

Curran, A. S., Grant, J. G., & Wood, M. (2007). Indicators 
for community action: Built environment and 
community health. Journal of  Rural and Community 
Development, 2, 59–74.

Dalvi, M. Q. (2021). Behavioural modelling, accessibility, 
mobility and need: Concepts and measurement. In D. A. 
Hensher & P. R. Stopher (Eds.), Behavioural travel 
modelling (pp. 639–653). Routledge. https://doi.
org/10.4324/9781003156055-38

Darko, A., Chan, A. P. C., Ameyaw, E. E., Owusu, E. 
K., Pärn, E., & Edwards, D. J. (2019). Review of  
application of  analytic hierarchy process (AHP) 
in construction. International Journal of  Construction 
Management, 19(5), 436–452. https://doi.org/10.1080
/15623599.2018.1452098

Dayak Daily. (2021a, March 23). Only one new Covid-19 
case reported at Sibu Jaya flats. Dayak Daily. https://
dayakdaily.com/only-one-new-covid-19-case-
reported-at-sibu-jaya-flats/. 

Dayak Daily. (2021b, March 9).  More than 2,000 
Covid-19 cases came from longhouses. Dayak Daily. 
https://dayakdaily.com/more-than-2000-covid-19-
cases-come-from-longhouses.

de Souza M. A., da Penha S. A., Marinho M., Duarte G., 
Vieira A., & Sobral M. (2021). The impact of  social 
distancing on COVID-19 infections and deaths. 
Tropical Diseases, Travel Medicine and Vaccines, 7(1), 1–7. 
https://doi.org/10.1186/s40794-021-00137-3

United Nations. (2000). Population division, charting 
the progress of  populations - ST/ESA/SER.R/151. 
Department of  Economic and Social Affairs.

Dobesova, Z., & Krivk, T. (2012). Walkability index in 
the urban planning: A case study in Olomouc City. 
Advances in Spatial Planning, 2, 179–196.

Doloi, H. (2008). Application of  AHP in improving 
construction productivity from a management 
perspective. Construction Management and Economics, 26(8), 
841–854. https://doi.org/10.1080/01446190802244789

Draft Structure Plan Kuala Lumpur. (2020). City Hall 
Kuala Lumpur. Draft Structure Plan Kuala Lumpur.

Feng, J., Glass, T. A., Curriero, F. C., Stewart, W. F., & 
Schwartz, B. S. (2010). The built environment and 
obesity: a systematic review of  the epidemiologic 
evidence. Health & Place, 16(2), 175–190. https://doi.
org/10.1016/J.HEALTHPLACE.2009.09.008

Forsyth, A., Schmitz, K. H., Oakes, M., Zimmerman, J., 
& Koepp, J. (2006). Standards for environmental 
measurement using GIS: Toward a protocol for 
protocols. Journal of  Physical Activity & Health, 3(s1), 
S241–S257. https://doi.org/10.1123/JPAH.3.S1.S241

Frank, L. D., Devlin, A., Johnstone, S., & Van Loon, J. 
(2010). Neighbourhood design, travel, and health 
in metro Vancouver: Using a walkability index - 
Executive summary. University of  British Columbia.

Goepel, K. D. (2013, June). Implementing the analytic 
hierarchy process as a standard method for multi-
criteria decision making in corporate enterprises–a 
new AHP excel template with multiple inputs. 



Pa
ge

 
21

https://journals.e-palli.com/home/index.php/ajaset

Am. J. Agric. Sci. Eng. Technol. 7(3) 12-23, 2023

Proceedings of  the International Symposium on the 
Analytic Hierarchy Process, 2(10), 1–10. https://doi.
org/10.13033/ISAHP.Y2013.047

Golden, B. L., Wasil, E. A., & Harker, P. T. (1989). The 
analytic hierarchy process. Springer Berlin. https://doi.
org/10.1007/978-3-642-50244-6

Gray, A. (2001). Definitions of  crowding and the effects 
of  crowding on health: A literature review. Ministry 
of  Social Policy.

Guite, H. F., Clark, C., & Ackrill, G. (2006). The impact 
of  the physical and urban environment on mental 
well-being. Public Health, 120(12), 1117–1126. https://
doi.org/10.1016/j.puhe.2006.10.005

Hahs-Vaughn, D. L., & Lomax R. G. (2020). An introduction 
to statistical concepts (4th ed). Routledge.

Hassan, H. (2020, December 4). Malaysia frets over 
foreign worker housing as Covid-19 infections surge. 
The Straits Times. https://www.straitstimes.com/
asia/se-asia/malaysia-frets-over-foreign-worker-
housing-as-covid-19-infections-surge. 

Huang, J., Kwan, M. P., Kan, Z., Wong, M. S., Kwok, C. 
Y. T., & Yu, X. (2020). Investigating the relationship 
between the built environment and relative risk 
of  COVID-19 in Hong Kong. ISPRS International 
Journal of  Geo-Information, 9(11), 624. https://doi.
org/10.3390/IJGI9110624

Johnston, R. J., Gregory, D., Smith, D. M., Haggett, P., & 
Stoddart, D. R. (1986). The dictionary of  human geography. 
Blackwell Reference.

Karmel, R. (Ed.). (1998). Housing Assistance: reports on 
measurement and data issues. Australian Institute of  
Health and Welfare.

Kim, D. A., Hwong, A. R., Stafford, D., Hughes, D. A., 
O'Malley, A. J., Fowler, J. H., & Christakis, N. A. (2015). 
Social network targeting to maximise population 
behaviour change: a cluster randomised controlled 
trial. The Lancet, 386(9989), 145–153. https://doi.
org/10.1016/S0140-6736(15)60095-2

Krizek, K. J., & Johnson, P. J. (2007). Proximity to trails 
and retail: Effects on urban cycling and walking. 
Journal of  the American Planning Association, 72(1), 33–
42. https://doi.org/10.1080/01944360608976722

Loheswar, R. (2020, May 29). With 78pc of  Covid-19 
cases now from foreign workers, Dr Noor Hisham 
calls for more attention on their poor living 
conditions. Malay Mall. https://www.m alaymail.
com/news/malaysia/2020/05/29/with-78pc-of-
covid-19-cases-now-from-foreign-workers-dr-noor-
hisham-calls-f/1870621.

Lovasi, G. S., Moudon, A. V., Pearson, A. L., Hurvitz, 
P. M., Larson, E. B., Siscovick, D. S., Berke, E. 
M., Lumley, T., & Psaty, B. M. (2008). Using built 
environment characteristics to predict walking for 
exercise. International Journal of  Health Geographics, 7(1), 
1–13. https://doi.org/10.1186/1476-072X-7-10

Lunn, P., Belton, C., Lavin, C., McGowan, F., Timmons, 
S., & Robertson, D. (2020). Using behavioural science 
to help fight the coronavirus. ESRI working paper. 

Malhotra, A., Schuler, S. R., & Boender, C. (2002). 
Measuring women’s empowerment as a variable in 
international development. The World Bank.

Dzulkifly, D. (2020, October 8). Now facing third wave, Dr 
Noor Hisham urges Malaysians to stay home as best 
way to flatten Covid-19 curve. Malay Mail. https://
www.malaymail.com/news/malaysia/2020/10/08/
now-facing-third-wave-dr-noor-hisham-urges-
malaysians-to-stay-home-as-best/1910894.

Manaugh, K., & Kreider, T. (2013). What is mixed use? 
Presenting an interaction method for measuring land 
use mix. Journal of  Transport and Land Use, 6(1), 63–72. 
https://doi.org/10.5198/JTLU.V6I1.291

Mat, N. F. C., Edinur, H. A., Razab, M. K. A. A., & Safuan, 
S. (2020). A single mass gathering resulted in massive 
transmission of  COVID-19 infections in Malaysia 
with further international spread. Journal of  Travel 
Medicine, 27(3), taaa059. https://doi.org/10.1093/
jtm/taaa059

Mavoa, S., Boulangé, C., Eagleson, S., Stewart, J., Badland, 
H. M., Giles-Corti, B., & Gunn, L. (2018). Identifying 
appropriate land-use mix measures for use in a 
national walkability index. The Journal of  Transportation 
and Land Use, 11(1), 681–700. https://www.jstor.org/
stable/26622423

Miller, D. (2011). Territorial rights: Concept and 
justification. Political Studies, 60(2), 252–268. https://
doi.org/10.1111/j.1467-9248.2011.00911.x

Miller, D. T., & Prentice D. A. (1996).  The construction 
of  social norms and standards. In E. T. Higgins, & 
A. W. Kruglanski (Eds.), Social psychology: Handbook of  
basic principles. The Guilford Press. 

Ministry of  Health Malaysia. (2021). http://www.moh.
gov.my/inde x.php/pages/view/2021-ncov-wuhan.

Ministry of  Health Malaysia. (2021). National CPRC 
COVID-19 Monitoring system. 

Moore, A. (2016). Ethno‐territoriality and ethnic conflict. 
Geographical Review, 106(1), 92–108. https://doi.
org/10.1111/j.1931-0846.2015.12132.x

Morrison, P. (1994). Housing occupancy and the changing 
size of  households and dwellings in New Zealand 
1951–1991. New Zealand Population Review, 20(1), 32–64.

MySejahtera. (2020). https://mysejahtera.malaysia.gov.
my/intro_en/.

Nair, V. (2014, June 2). No action against overcrowding 
yet. The Star Online.

Nan, Z., Jia, W., Lei, H., Wang, P., Zhao, P., & Guo, 
Y. (2020). Effects of  human behavior changes 
during the Coronavirus Disease 2019 (COVID-19) 
Pandemic on influenza spread in Hong Kong. Clinical 
Infectious Diseases, 73(5), e1142–e1150. https://doi.
org/10.1093/cid/ciaa1818

Nazli, S. N., & Omar, D. (2014). Problems related 
to overcrowding in the community of  Pengkalas 
Machang [Paper presentation]. International Conference 
on Chemical, Biological, and Environmental Sciences 
(ICCBES), Kuala Lumpur, Malaysia. 

Office of  the UK Deputy Prime Minister. (2004).  The 



Pa
ge

 
22

https://journals.e-palli.com/home/index.php/ajaset

Am. J. Agric. Sci. Eng. Technol. 7(3) 12-23, 2023

impact of  overcrowding on health & education: A 
review of  evidence and literature. 

Osborne, J. W. (2015). Best practices in logistic regression. 
Sage. 

Pelletier, A., Paquin, S., Chartrand, A., & Montréal, 
Q. (2009). Are all walking audits equivalent? A 
comparison of  three walking audits in a Montreal 
neighbourhood. Walk21.

Petrucci, C. J. (2009). A primer for social worker 
researchers on how to conduct a multinomial logistic 
regression. Journal of  Social Service Research, 35(2), 193–
205. https://doi.org/10.1080/01488370802678983 

Pituch, K. A., & Stevens, J. A. (2016). Applied multivariate 
statistics for the social sciences (6th ed). Routledge. 

Priya, S. S. (2016, April 12). Overcrowding is a serious 
fire hazard, says former Fire and Rescue DG. The 
Star Online. https://www.thestar.com.my/metro/
community/2016/04/12/a-burning-risk-to-take-
overcrowding-is-a-serious-fire-hazard-says-former-
fire-and-rescue-dg

Qwasmi, R., Abdullah, A. B., Asmawi, Z. B., & Mohd, N. 
N. (2022). Impact of  human mobility of  COVID-19 
Epidemic in Kuala Lumpur using GIS. American Journal 
of  Agricultural Science, Engineering, and Technology, 6(2), 
25–36. https://doi.org/10.54536/ajaset.v6i2.441

Renalds, A., Smith, T. H., & Hale, P. J. (2010). A systematic 
review of  built environment and health. Family & 
Community Health, 33(1), 68–78. https://www.jstor.
org/stable/44954260

Ritsema van Eck, J., & Koomen, E. (2007). Characterising 
urban concentration and land-use diversity in 
simulations of  future land use. The Annals of  Regional 
Science, 42(1), 123–140. https://doi.org/10.1007/
S00168-007-0141-7

Robitaille, É. (2009). Indicateurs géographiques de 
l’environnement bâti et de l’environnement des 
services influant sur l’activité physique, l’alimentation 
et le poids corporel.

Ryan, S., & Nimick, E. (2019). Multi-criteria decision 
analysis and GIS. https://storymaps.arcgis.com/
stories/b60b7399f6944bca86d1be6616c178cf

Saaty, T. L. (1980). The analytic hierarchy process: 
Planning, priority setting, resource allocation. 
MacGraw-Hill.

Şener, Ş., Sener, E., & Karagüzel, R. (2011). Solid 
waste disposal site selection with GIS and AHP 
methodology: A case study in Senirkent-Uluborlu 
(Isparta) Basin, Turkey. Environmental Monitoring 
and Assessment, 173(1–4), 533–554. https://doi.
org/10.1007/S10661-010-1403-X

Smith, T. J., & McKenna, C. M. (2013). A comparison of  
logistic regression pseudo R2. Multiple Linear Regression 
Viewpoints, 39(2), 17–26. 

Song, Y., & Knaap, G. J. (2004). Measuring urban form: 
Is Portland winning the war on sprawl? Journal of  the 
American Planning Association, 70(2), 210–225. https://
doi.org/10.1080/01944360408976371

Stilz, A. (2011). Nations, states, and territory. Ethics, 

121(3), 572–601. https://doi.org/10.1086/658937
Sullivan, W. C., & Chang, C. (2011). Mental health and the 

built environment. In A. L. Dannenberg, H. Frumkin, & 
R. J. Jackson (Eds.), Making healthy places: Designing 
and building for health, well-being and sustainability 
(pp. 106–116). Island Press. 

Tao, L. W. (2017). The drawbacks of  housing overcrowding 
characteristic to rural migrants’ life in Beijing. HBRC 
Journal, 13(3), 315–320. https://doi.org/10.1016/j.
hbrcj.2015.11.002

Tan, V. (2012, November 2). Overcrowding now a 
problem in Kajang too. The Star. https://www.
thestar.com.my/news/community/2012/11/02/
overcrowding-now-a-problem-in-kajang-too

Tomalty, R., Haider, M., & Smart Growth British 
Columbia. (2009). BC sprawl report: Walkability and 
health. desLibris. 

Tucker, P., Irwin, J. D., Gilliland, J., He, M., Larsen, 
K., & Hess, P. (2009). Environmental influences 
on physical activity levels in youth. Health & 
Place, 15(1), 357–363. https://doi.org/10.1016/J.
HEALTHPLACE.2008.07.001

UN-HABITAT, Urban Inequities Survey Manual (2006). 
(Adapted from Demographic and Health Survey and 
Multiple Indicators Cluster Survey),” United Nations, 
Nairobi.

Vargo, J., Stone, B., & Glanz, K. (2012). Google walkability: 
A new tool for local planning and public health 
research? Journal of  Physical Activity & Health, 9(5), 
689–697. https://doi.org/10.1123/JPAH.9.5.689

Wood, W. (2000). Attitude change: Persuasion and social 
influence. Annual Review of  Psychology, 51(1), 539–570. 
https://doi.org/10.1146/annurev.psych.51.1.539

World Health Organization (2020).  https://apps.who.
int/iris/rest/bitstre ams/1272587/retrieve.

World Health Organization (2020). https://www.
who.int/docs/defaultsource/coronavirusse/
situation-reports/20200505covid-19-sitrep06.
pdf?sfvrsn=47090f63_2.

World Health Organization. (2018). WHO housing and 
health guidelines. 

Yahoo News. (2020). Covid-19: Kuala Lumpur, Putrajaya 
and Selangor to be placed under partial lockdown. 
https://malaysia.news.yahoo.com/covid-19-kuala-
lumpur-putrajaya-and-selangor-placed-under-partial-
lockdown-1033550 11.html.

Zainal, N. R., Kaur, G., Ahmad, N. A., & Khalili, J. M. (2012). 
Housing conditions and quality of  life of  the urban poor 
in Malaysia [Paper presentation]. ASEAN Conference on 
Environment-Behaviour-Studies Bangkok, Thailand.

Zheng, Z., Xie, Z., Qin, Y., Wang, K., Yu, Y., & Fu, P. 
(2021). Exploring the influence of  human mobility 
factors and spread prediction on early COVID-19 in 
the USA. BMC Public Health, 21(1), 1–13. https://doi.
org/10.1186/S12889-021-10682-3

Zhou F., Yu T., Du R., Fan G., Liu Y., & Liu Z. (2020). 
Clinical course and risk factors for mortality of  adult 
inpatients with COVID-19 in Wuhan, China: A 



Pa
ge

 
23

https://journals.e-palli.com/home/index.php/ajaset

Am. J. Agric. Sci. Eng. Technol. 7(3) 12-23, 2023

retrospective cohort study. The Lancet, 395(10229), 1054–
1062. https://doi.org/10.1016/S0140-6736(20)30566-3

Ziaul, S., & Pal, S. (2017). Estimating wetland insecurity 
index for Chatra wetland adjacent English Bazar 

Municipality of  West Bengal. Spatial Information 
Research, 25(6), 813–823. https://doi.org/10.1007/
S41324-017-0147-X


