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Abstract

Mental health issues have many causes; in many cases, this includes the changing and
unpredictable elements of open spaces. Therefore, this study addresses alternative
approaches to determine the psychological causes among urban dwellers exposed to
Coronavirus Disease in 2019 (COVID-19). The objectives are to examine the magnitude of
psychological causes (depression, anxiety, and stress) and the associated factors of open
spaces among urban populations who have been exposed to COVID-19. The research
employs a quantitative method as the main method. In addition to the secondary data
collection, the Urban Mental Health Questionnaires (UMHQ-DASS21) questionnaire survey is
utilized. Stratified random sampling for a total of 241 samples was performed in PPR Pantai
Ria, Lembah Pantai, Federal Territory of Kuala Lumpur. The areas are selected due to their
classification as COVID-19 red zone areas during the Movement Control Order. The findings
reveal that most of the respondents demonstrate the symptomatology of depression, anxiety,
and stress based on the perception of open spaces. Meanwhile, the correlation analysis
demonstrates a high correlation between the respondents’ psychological aspects and open
spaces. The result of this research can benefit the Ministry of Health, Ministry of Housing and
Local Government, and urban planning decision-makers to establish a new policy or improve
the existing policies and guidelines that can mitigate the impacts of the complex dynamics of
infectious diseases post-COVID-19.
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INTRODUCTION

Fear and anxiety about the Coronavirus Disease in 2019 (COVID-19) have forced
millions of people to physically isolate, which further indicates a varying mental health impact
amid the many global health, economic and societal disruptions (Raja, 2020). The COVID-
19 outbreaks demonstrate how the supportive role of the built environment (such as land use
planning) for mental health is essential to be translated into effective policy and practice
(Pennix et al., 2022). As such, recent research has shifted to examining the immediate and
long-term urban physical environmental determinants of mental health, particularly in
response to the risk of infectious diseases such as the COVID-19 pandemic (Penbrooke,
2020). Helbich’s (2018) phrased, “the environmental context affects people’s mental health,”
informs the idea that the environment can also present devastating consequences for people’s
mental well-being. In fact, the COVID-19 pandemic has spotlighted how the urban physical
environment, particularly open space, is affecting mental health. Similarly, a study by Yao et
al. (2022) asserted that greenery areas mitigated mental health issues that COVID-19 imposed
in China.
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Thus, echoing recent calls for interdisciplinary research, a holistic and collaborative
action needs to be taken to deal with the growing mental health issues and ways in which one
can work towards improved mental health in the context of a pandemic. If these issues are not
addressed, it is almost inevitable that mental disorders will rise even greater, and it is even
more critical now, considering the stress that COVID-19 has induced. This is particularly true
in determining the magnitude of psychological causes (depression, anxiety, and stress) and
the associated factors of open spaces among urban populations that have been exposed to
COVID-19. Therefore, this interdisciplinary research involving urban planning and
psychological discipline is critical, as the burden of mental disorders has grown worldwide.
Accordingly, from this study, adaptation strategies and policymakers can make the right
decisions and also minimize the impact of psychology on urban dwellers.

World Health Organization (WHO) (2020) declared the COVID-19 a global pandemic on
11 March 2020. This outbreak has further led to “another alarming issue: the long-term mental
health impact the pandemic is going to leave on society” (Campanella, 2020). Thus,
understanding this new ‘pandemic’ after COVID-19 is critical since all the consequences are
reflected as anxiety, stress, and depression and are impacting people in different ways (Dai et
al., 2020). Accordingly, new measures are introduced to prevent COVID-19 transmission,
such as Movement Control Orders, lockdowns, quarantine, and social distancing, with many
people working from home, thus limiting how people interact physically. According to Cao
et al. (2020), “the epidemic has brought not only the risk of death from infection but also
unbearable psychological pressure.” At the same time, the “levels of loneliness, depression,
harmful alcohol and drug use, and self-harm or suicidal behavior are also expected to rise”
(WHO, 2020). In fact, social isolation is also a health determinant and occurs more frequently
in cities than in rural areas (The Lancet Psychiatry, 2017). Consequently, the effects of the
built environment on health can be direct, for example, by providing open spaces or indirectly
by influencing behaviors that impact infectious disease transmission, such as COVID-19.
Recently, numerous works of literature have highlighted the importance of investigating the
effects of the pandemic and various public health measures on mental health (Clothworthy et
al., 2020). Therefore, understanding how the urban physical environment influences mental
health is central (Adli et al., 2017; Douglas et al., 2017; Sandel, 2020). This is attributable to
the fact that “Psychology transforms our understandings of how the built environment impacts
people and determines our behaviour, and we provide a new foundation for planning and
architecture that will promote better design, health, and community welfare” (Hollander and
Sussman, 2020, p.1).

According to WHO (2018), mental health is a state of well-being in which an individual
realises their abilities, can cope with the normal stresses of life, can work productively, and
can contribute to their community. As such, mental health is an individual’s ability to think,
interact with communities, and earn a living. Meanwhile, mental disorder refers to a wide
range of mental health conditions where it affects an individual’s mood, thinking, and
behaviour (WHO, 2022). Examples of mental disorders include depression, anxiety, stress,
and other trauma-related disorders. However, mental health becomes a mental illness when
ongoing signs and symptoms cause constant stress and affect an individual’s ability to
function (Mayo, n.d.).
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The increased number of people with mental health problems during the COVID-19
pandemic is worsening alongside the increasing number of suicide cases and suicidal
attempts. According to Salleh (2018), “With the current prevalence of 29.2%, every three in
ten adults aged 16 years and above will have some sort of mental health problem(s) in the
course of their lives. This indicates that 4.2 million out of 14.4 million Malaysians aged 16
and above will suffer from a form of mental illness.” The National Health and Morbidity
Survey 2019 reported that the prevalence of depression is 2.4% of adults, which is more than
500,000 population in Malaysia. Moreover, Bernama (2019) stated, “Despite calls to focus
on rising mental health issues in Malaysia, no further action seemed to be taken to deal with
the growing mental health issues in the country.”

Psychological causes are defined in this research as the mental disorder symptoms of
stress, depression and anxiety, but not psychiatric conditions such as schizophrenia disorders
and bipolar disorder (WHO, 2014). Notably, urban planning is one of the potential
determinants of psychological causes (Sarkar & Webster, 2017). In fact, Helbich (2018)
claimed that “It is increasingly recognized that mental disorders are affected by both personal
characteristics and environmental exposures.” This suggests that open space may have direct
and indirect effects on mental health that may contribute to mental health well-being decline
due to the COVID-19 crisis. Hence, it is plausible that these fields influence each other over
time, and understanding this sequencing is vital for understanding their relationships
(Krabbendam et al., 2020).

The impact of the environment on health has been widely assessed; however, little is
known about the impact of open space on the mental health of urban populations
(Krabbendam, 2020; Moustaid et al., 2020; Gruebner et al., 2017; Sarkar & Webster, 2017).
Helbich’s (2018) phrased, “The environmental context affects people’s mental health,”
informs the idea that the environment can also present devastating consequences for people’s
mental well-being. Furthermore, Douglas et al. (2017) claimed that “Urban policy has failed
to provide specific design guidance for health and well-being.” According to Kwon (2016),
“Addressing the link is increasingly urgent... [due] to the proportions of people living in cities
will rise from 54% of the world’s population in 2014 to 66% by 2050.” Accordingly, the high
concentration of people and activity has made the residents vulnerable to various stressors,
such as natural and man-made disasters, including disease outbreaks. Reflecting on this, it is
worth quoting Moustaid et al. (2020) at length:

“The study of urban mental health is shifting from a view where mental health
planning and strategy is one that is the responsibility of healthcare provision systems
to a problem where different systems covering different domains intersect and
interact. Consequently, achieving a city with an excellent mental health status is a
wicked problem that needs the exploration of the city structures...[and] need a careful
investigation to bring answers to today’s challenges in mental health.”

According to Gruebner et al. (2017), greater access to urban parks and natural settings for
urban residents and better walkability to open areas are associated with less depression and
increased physical activity that promotes health. Meanwhile, Giles-Corti et al. (2015) stated
that access and high-quality public open spaces with various supportive infrastructure that
meets the needs of multiple user groups are good for mental health. The recreational aspects
of well-maintained urban open spaces, such as urban gathering spaces, are linked to mental
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well-being and have restorative potential (Gruebner et al., 2017). In addition, McCay (2017)
stated that activity is one of the most critical design opportunities for mental health since
exercise is effective as an anti-depressant medication for mild and moderate depression and
can reduce stress and anxiety. However, urban dwellers still struggle to incorporate exercise
into their daily routines. Thus, open public spaces or green spaces have become crucial as
they are spaces for physical and social activities. Moreover, the presence of more open water
and forests is linked to a lower spread of COVID-19 and fewer deaths (Li & Managi, 2023).
During the pandemic outbreak, Poortinga et al. (2021) reported that access to public and
private green spaces found that public open spaces for households that do not have private
green spaces are essential and result in better health and well-being.

METHOD

This study focused on the psychological impact of open spaces on urban dwellers. A set
of Urban Mental Health Questionnaires (UMHQ-DASS21) survey was used for the study to
help inform further intervention in relation to the open spaces (Marzukhi et al., 2020). The
questionnaires combine the General Health Questionnaire (GHQ-12) and the Depression,
Anxiety, and Stress Scale (DASS-21). This questionnaire survey form was adapted from
shorter questions of DASS-21, which initially consisted of 21 questions. The modification
and adaptation of DASS-21 were conducted to suit the survey with the characteristics and
environment variables of the neighbourhood area, home, and green spaces. The questionnaire
consists of two sections: the first is on the respondents’ demographic profile, and the second
consists of the DASS-21 questions. All questions are compulsory for the respondents to
answer.

The psychological impact was measured based on the perception of the residents in the
study areas, i.e.,, PPR Pantai Ria, Lembah Pantai, Federal Territory of Kuala Lumpur.
Stratified random sampling for a total of 241 samples (i.e., general residents, which may
include participants with or without psychotic symptoms) was carried out with 95%
confidence intervals and 5% margin of error for the selected areas in the Federal Territory of
Kuala Lumpur. Sampling was conducted in the selected areas based on their classification as
COVID-19 red zone areas. It represented the main aspects of the urban profile, namely, the
location of an open space area. The questionnaire survey is stratified to represent the total
population based on gender, age, education level, and activity status (including recent life
events). The data were analyzed using the SPSS software.

Study Area

The district of Lembah Pantai in the federal territory of Kuala Lumpur has been classified
as a COVID-19 ‘red zone’ with 628 cases in April 2020 (Bernama, 2020). PPR Pantai Ria is
a low-cost flat located in Pantai Dalam. It was selected due to the minimal provision of
facilities and the lack of open spaces. The area is within the administrative boundary of Kuala
Lumpur City Hall (DBKL). Figure 1 displays the satellite image of the study area in Kuala
Lumpur city. PPR Pantai Ria consisted of four buildings, namely, Block A, B, C, and D, with
a total of 1,264 residential units.
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Figure 1. Satellite Image of The Study Area in Kuala Lumpur City
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The total sample size is 257; however, the collected data is 241 samples, which is 94% of
the data collected from the study areas. The 241 samples excluded non-response and
incomplete questionnaire answers that could not be used for data analysis. Of the 241
respondents, 111 are male (46.3%), and 130 are female (53.7%). The background of the

respondents is summarised in Table 1.

Table 1. Background of Respondents

. Gender
Variables

Male (%) Female (%) Total

Age 15 — 24 years old 3.9 3.9 7.8
25 — 34 years old 9.4 12.5 21.9

35 — 44 years old 11.4 13.0 24.4

45 — 54 years old 9.2 14.4 23.6

55 — 64 years old 6.6 6.9 13.5

Above 65 years old 5.8 3.0 8.8

Employment Status Employed 34.6 15.2 49.9
Student 22 2.2 4.4

Housewife - 31.3 31.3

Unemployed 9.4 5.0 14.4

Household Income Below RM 1,000 17.2 21.6 38.8
RM 1,001 — RM 3,000 28.0 30.7 58.7

RM 3,001 — RM 6,000 1.1 1.4 2.5

Method of Analysis

The data were analysed using the Frequency, Cross-tabulation, and Correlation tests as
provided in the Statistical Package for Social Science (SPSS) software. The purpose of the
analysis is to determine the magnitude of psychological causes (depression, anxiety, and
stress) and the associated factors of open spaces among an urban population who has been

exposed to COVID-19.
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RESULTS AND DISCUSSION

The questionnaire was mainly used to assess the respondent’s depression, anxiety, and
stress level results. The results of UMHQ-DASS21 are self-reporting reports of the
respondents for depression, anxiety, and stress (Fang et al., 2023). Based on the UMHQ-
DASS21 scales questionnaire, one’s mental health condition can be analysed based on the
symptoms. The overall results of the UMHQ-DASS21 scores for the study areas were
discussed in general in this section.

Respondent’s Perception of Open Spaces

A home or neighbourhood acts as a shelter or place to release fatigue and stress. However,
when people cannot rest or experience a positive feeling in their home or living area, they will
seek an alternative to release stress and fatigue. The most common places are open spaces.
Nevertheless, common problems for people with mental health problems, especially anxiety,
will avoid crowded places due to their disorders. However, this focused on the person with
the disorders and on those without disorders who may have poor mental health due to a lack
of places and spaces that are suitable for them to release stress and fatigue.

Most respondents agreed that open spaces could help them to wind down easily for a good
part of their time, which is 48.8%. A total of 33.9% of the respondents have also reported that
they usually wind down easily in open spaces. Only 6.6% did not agree that open spaces can
help them wind down when they have stress or fatigue.

Table 2. Respondents Find It Easy to Wind Down in Open Spaces

Scales Nos Percentage
Did not apply to me at all 16 6.6
Applied to me some of the time 26 10.7
Applied to me a good part of the time 118 48.8
Applied to me most of the time 82 33.9
Total 241 100.0

The respondents also questioned whether they tend to overreact to a situation in open
spaces since they are typically crowded. Based on the survey, 32.2% of the respondents stated
that they tend not to overreact to a situation in open spaces some of the time. Meanwhile,
respondents who demonstrate a high percentage of not overreacting to a situation in open
spaces is 56.2%.

Table 3. Respondents Tend to Overreact to A Situation in Open Spaces

Scales Nos Percentage
Did not apply to me at all 136 56.2
Applied to me some of the time 78 32.2
Applied to me a good part of the time 17 7.4
Applied to me most of the time 10 4.1
Total 241 100.0

This tendency is related to the respondents feeling worried about situations that make
them panic and fool themselves in public spaces. This behaviour is one of the anxiety
symptoms that causes anxiety attacks when facing an unpredictable situation. They are
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worried about the situation and try to avoid going to open spaces. Based on the survey, only
4.1% of the total respondents are worried that they might panic and make a fool of themselves
when there is a situation in open spaces.

Table 4. Respondents Worried About Being Panicked About a Situation in Open Spaces

Scales Nos Percentage
Did not apply to me at all 90 37.2
Applied to me some of the time 86 35.5
Applied to me a good part of the time 61 25.6
Applied to me most of the time 4 1.7
Total 241 100.0

Based on Table 4, 37.2% of the respondents are worried that they might panic and make
a fool of themselves in open spaces if a situation occurs at some point in time. The highest
percentage of respondents who panicked and made a fool of themselves in a situation in open
spaces for a good part of the time is 25.6%. However, only 1.7% of the respondents worried
that they might panic and make a fool of themselves during a situation in open spaces most
of the time. People with anxiety will always worry over something that has not yet happened
and overthink it. Moreover, people with anxiety will mostly avoid open spaces, especially
crowded spaces, since these spaces trigger negative feelings, and they worry about possible
situations.

Table 5 provides the percentage of respondents in each area who feel scared in public
spaces without good reason. In addition to feeling worried about panicking and making a fool
of themselves in open spaces, 11.6% of the respondents also felt scared without any good
reason when they were in open spaces. Meanwhile, 67.9% of respondents did not feel scared
without a good reason when they were in open spaces. This behaviour is a symptom that
indicates that the respondents might experience anxiety disorders.

Table 5. Respondent’s Feeling Scared Without Any Good Reason in Open Spaces

Scales Nos Percentage
Did not apply to me at all 152 67.9
Applied to me some of the time 62 25.6
Applied to me a good part of the time 27 11.6
Applied to me most of the time - -
Total 241 100.0

Psychology Impact Factors and The Correlation Analysis

Table 6. Respondents Worried About The Situation and Might Panic When in Open Spaces With A
Psychological Impact (Depression, Anxiety, Stress)
Spearman’s Correlation
Depression Anxiety Stress
Coefficient (r) 0.356** 0.521** 0.412**

Variables

The correlation analysis for depression establishes a relationship between being worried
about the situation and panic when in public spaces and depression. Thus, the null hypothesis
(HO) has no relationship between worry about the situation and panic in public spaces and
depression. The results reject the null hypothesis.
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Hence, the alternative hypothesis (H1) worried about the situation and panic in public
spaces are related to depression in PPR Pantai Ria. Respondents who are worried about the
situation and might panic when they are in public spaces and who are depressed are
statistically significant at 0.01 level.

As for the correlation analysis, finding the possible relationship between anxiety and the
respondents’ worries about the situation might cause panic when in open spaces. The null
hypothesis (HO) is that there is no relationship between anxiety and the respondents who are
worried about the situation and who might panic in open spaces. According to Table 6, the
null hypothesis is rejected for the study area. The respondents who were worried about the
situation and might panic in open spaces presented a significant value of 0.01. The study area
has a strong two-way correlation.

The correlation analysis for stress reports that respondents are worried about the situation
and might panic when in public spaces and stress. Thus, the null hypothesis (HO) suggests no
relationship between worrying about the situation and panicking in open spaces and stress.
The results reject the null hypothesis for the study area. Hence, the alternative hypothesis (H1)
worried about the situation and panicking in open spaces related to stress. The feelings of
worry about the situation, panic in open spaces, and stress in PPR Pantai Ria are significant
at 0.01. The study area indicates a two-way medium correlation. However, no evidence in the
sample suggests a relationship between stress and the respondent’s worries about the situation
and panic in open spaces. As such, the respondents being worried about a situation and
panicking when in open spaces can be associated with depression, anxiety, and stress.

Table 7. Worrying About A Situation and Panic in Open Spaces Relationship With A Psychological
Impact (Depression, Anxiety, Stress)
Spearman’s Correlation
Depression Anxiety Stress
Coefficient (r) 0.273* 0.441* 0.241**

Variables

The correlation analysis for depression discovers a weak relationship between worrying
about a situation and panicking in open spaces and depression. Thus, the null hypothesis (HO)
indicates no relationship between worrying about a situation and panic in open spaces and
depression in PPR Pantai Ria. Based on the results, the null hypothesis is rejected. Hence,
there is an association between worrying about a situation and panicking in open spaces and
depression in the study area. The results demonstrate a significant level of 0.01 with a two-
tailed correlation between worrying about a situation and panicking in open spaces. This result
reveals that worrying about a situation and panic in open spaces are associated with depression
in two ways.

The correlation analysis of anxiety and worrying about a situation and panic in open
spaces is conducted to search for any possibility in the relationship. The null hypothesis (HO)
suggests no relationship between anxiety and worrying about a situation that might cause
panic in open spaces. According to Table 7, the null hypothesis is rejected. The correlation
reveals a significant 0.01 value with a medium two-tailed correlation in the sample, indicating
the relationship between worrying about a situation and panicking in open spaces and anxiety.
This result indicates that worrying about a situation and panic in open spaces affect anxiety.
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The correlation analysis for stress finds the relationship between worrying about a
situation and panic in open spaces and stress. Thus, the null hypothesis (HO) is that there is
no relationship between worrying about a situation and panicking in open spaces and stress.
Based on the results, the null hypothesis is rejected. Hence, there is an association between
worrying about a situation and panicking in open spaces and stress in PPR Pantai Ria. The
correlation presents a significant level at 0.01 with a two-tailed small correlation. This result
reveals that worrying about a situation and panicking in open spaces affect stress in a two-
way relationship.

One of the anxiety symptoms is overthinking. A person who has anxiety always worries
about a situation that has yet to occur and worries that they might panic when a situation
happens. Based on the worry about a situation and panicking in open spaces, depression,
anxiety, and stress significantly correlated at the 0.01 level and in two ways. The findings
suggest that anxiety has a medium correlation; meanwhile, depression and stress have a small
correlation value. From the findings, a person who feels worried about a situation and might
panic in open spaces in the study area has a medium correlation and is not the main factor for
anxiety.

Table 8. Feeling Scared Without Good Reason in Open Spaces Relationship with A Psychological
Impact (Depression, Anxiety, Stress)
Spearman’s Correlation
Depression Anxiety Stress
Coefficient (r) 0.341** 0.586** 0.586**

Variables

The correlation analysis for depression indicates a relationship between feeling scared
without a good reason in open spaces and depression. Thus, the null hypothesis (HO0) is that
there is no relationship between feeling scared without a good reason in open spaces and
depression in PPR Pantai Ria. Based on the results, the null hypothesis was rejected. Hence,
there is an association between feeling scared without a good reason in open spaces and
depression in Kuala Lumpur. The results present a significant level of 0.01 with a medium
two-tailed correlation between feeling scared without any good reason in open spaces and
depression. The result reveals that feeling scared without any good reason in open spaces
affects depression.

As for the correlation analysis of feeling scared without any good reason in open spaces,
it is conducted to examine a possible relationship with anxiety. The null hypothesis (HO) is
that there is no relationship between anxiety and feeling scared without any good reason in
open spaces. According to Table 8, the null hypothesis is rejected. The correlation presents a
significant 0.01 value with a strong two-tailed correlation in the sample, suggesting the
relationship between feeling scared without good reason in open spaces and anxiety. This
result suggests that feeling scared without a good reason in open spaces affects anxiety.

The correlation analysis for stress finds a relationship between feeling scared without any
good reason in open spaces and stress. Thus, the null hypothesis (HO) is that there is no
relationship between feeling scared without a good reason in open spaces and stress in PPR
Pantai Ria. Based on the results, the null hypothesis is rejected. Hence, there is an association
between feeling scared without a good reason in open spaces and stress in the study area. The
correlation exhibits a significant level at 0.01 with a two-tailed medium correlation. This
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suggests that feeling scared without a good reason in open spaces affects stress in a two-way
relationship.

This analysis is very similar to the previous one, except that the setting has changed. A
person with anxiety would usually have problems socialising or being in crowded places or
public spaces. The result suggests that depression, anxiety, and stress have a very significant
value of 0.01. However, anxiety also demonstrates a strong correlation with this action. The
results also reveal a medium correlation between depression and stress. The results are almost
similar to the previous analysis, although the correlation of depression is slightly lower than
in the previous analysis. This result also has the probability of a person feeling scared without
a good reason when they are in open spaces, which is a sign of anxiety and could cause
depression and stress.

CONCLUSION

Psychological well-being is crucial as it affects a person’s everyday life routine. Mental
health problems are non-communicable diseases and cannot be observed, albeit being
diagnosed with them (Huppert, 2009; Stein et al., 2019). Notably, many factors can contribute
to mental health problems and cause them to worsen in a person. The finding of the respondent
survey reveals that most respondents demonstrate the symptomatology of depression, anxiety,
and stress based on the perception of open spaces. Meanwhile, the correlation analysis
demonstrates a high correlation between the respondents’ psychological aspects and open
spaces. Moreover, it is reported that unsafe neighbourhood area creates insecurities in the
residents and create a negative feeling toward their living environment, which can be
associated with depression symptoms. However, high-density housing, especially public
housing in the urban area, could not be avoided due to land and construction costs. Thus, the
provision of open spaces, green spaces, and facilities should focus on the residents’ usage,
and the location should be safe and within a walkable distance.
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