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Abstract

Background: This study examined the effects of the COVID-19 pandemic on the gambling behavior of individuals who were
already actively engaged in such pursuits. We aimed to uncover the intricate consequences of the pandemic on this specific
demographic, emphasizing the importance of understanding the complex connection between public health concerns such asthe
COVID-19 pandemic and gambling behavior from a public health perspective. In addition to identifying immediate impacts, this
study holds significance in assessing potential long-term public health implications for the broader gambling industry.

Objective: This study investigated how the COVID-19 pandemic has affected the gambling behavior of Mainland Chinese
touristsin Macau from a public health perspective. We aimed to understand the changing patterns of gambling habits within this
specific demographic by comparing their behavior before and during the pandemic, with a particular emphasis on the evolving
dynamics of gambling and their public health consequences. This study provides a detailed exploration of the impact and
implications of global health emergencies on this particular demographic’s gambling behaviors and preferences.

Methods: This study used a robust cross-sectional analysis involving a sample of 334 Mainland Chinese gamblers with prior
experiences in casinos in Macau. The sample deliberately encompassed individuals involved in gambling before and during the
COVID-19 pandemic. Data were collected through carefully designed questionnaires to gather information on gambling habits,
preferences, and observed behavioral changesin the sample.

Results:  This study unveiled a notable shift in Mainland Chinese gamblers’ behavior during the COVID-19 pandemic. A
considerable number of participants opted for web-based platforms over traditional land-based casinos, resulting in reduced
budgets, less time spent on gambling, and decreased participation in social gambling. Remarkably, there was a notable surge in
online gambling, indicating a noteworthy adaptability of gamblers to changing circumstances. These findings emphasize the
dynamic nature of gambling habits during global public health emergencies, revealing the resilient and evolving preferences of
Mainland Chinese gamblersin response to the challenges posed by the pandemic.

Conclusions: This study highlights the negative impact of the COVID-19 pandemic on casino gambling, notably evident in a
significant declinein Mainland Chinese tourists visiting Macau for gambling. Thereisanoticeable shift from traditional gambling
to web-based alternatives, with individual s seeking options within the pandemic constraints. Furthermore, the findings point out
an increase in gambling among the younger generation and behavioral changesin individuals with mood disorders. The findings
of this study emphasize the critical need for proactive measures to address evolving gambling preferences and associated risks
during public health crises; furthermore, these findings underscore the importance of adaptive strategies within the gambling
industry, aswell asthe necessity for effective public health interventions and regulatory frameworks to respond to unprecedented
challenges with efficacy and precision.
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Introduction

Background

Gambling addiction is widely acknowledged as a significant
public health concern [1,2]. Some common types of
gambling-related harm include financia difficulties, mental
health problems, relationship disruption, emotional distress,
cultural harm, and aso involvement in crimina activities [3].
In Macau, gambling plays a vital role in driving economic
growth, tourism, and job creation. Since 2006, Macau hasrisen
to prominence as the world’'s largest gambling market,
surpassing Las Vegas [4,5], with Mainland Chinese tourists
congtituting a substantial 93% of the city's gambling clientele
[6]. Whilethis success has undoubtedly contributed significantly
to tourism and economic development, it has also brought forth
a concerning issue—the rise of gambling addiction among the
influx of Chinesetourists. Despitetheir pivotal rolein Macau's
prosperity, the substantial number of Chinese tourists engaging
in gambling activities raises pressing concerns regarding the
prevalence of problem gambling within this demographic.

The COVID-19 pandemic, caused by SARS-CoV-2, has been
aglobal health crisissince late 2019 and continuesto affect the
world today [7]. Similar to many other regions, Macau has not
been immune to the rapid spread of the virus. In response, the
region implemented stringent measures to control the
transmission, including a mandatory 14-day quarantine and a
required nucleic acid test for entrants. This pandemic has
evolved into a worldwide public health crisis, with profound
economic repercussions on aglobal scale[8]. Macau'sgambling
industry, in particular, faced significant challenges, experiencing
a substantial decrease in gambling revenue [9]. This decline
underscores the impact of the pandemic on gamblers’ behavior
and the challenges faced by the sector due to public health
measures. The highly contagious nature of the coronavirus
prompted a crisis in environmental health for tourists and
gamblers[10]. In response, public health authorities prioritized
anti—-COVID-19 measures, ranging from recommendations to
enforceable mandates. In Macau, thelocal government adopted
astringent approach, implementing a zero-tolerance policy with
mandatory quarantine and nucleic acid testing at entry and exit
points. Furthermore, casino operators adopted measuresto limit
the concentration of gamblers and reduce the risk of virus
transmission. Aligned with the Chinese government, the
authorities in Macau implemented a health code system for
public health and safety. The COVID-19 pandemic significantly
impacted the casinos in Macau, leading to lasting negative
effects on the gambling and tourism industries. Some casinos
were forced to close due to the challenges posed by the
pandemic [11].

The growing global prevalence of gambling and its potential
impact on public health prompted us to analyze the evolving
patterns of gambling. Chinese gamblers constitute the primary
course of patronage for casinos across Asia [12]. While
gambling is prohibited in Mainland China, Macau stands out
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asalegal gaming destination due to its Special Administrative
Region (SAR) status under the “one country, two systems”
principle. Thisstudy holds particular relevancein understanding
the behavior of Chinese gamblers within regional and global
public health environments. The COVID-19 pandemic has
significantly influenced gambler behavior, including factors
such astravel restrictions[13], risk assessment [14], alternative
attractions, theimpact of destination marketing strategies [15],
and the rise of online gambling [16]. Macau's distinctive
position asamajor gambling hub, heavily dependent on tourism,
presents an intriguing case to investigate the public health
implications of COVID-19 and gambling addiction. However,
thereis anotable research gap in understanding the changesin
gambling behavior among Mainland Chinese gamblersin Macau
during the pandemic. Examining these shifts is crucia to
addressing the existing knowledge gap in this context and
gaining a comprehensive understanding of the effects of the
pandemic on gambling patterns and preferences. Thisknowledge
will enable theimplementation of evidence-based public health
policies and practices that prioritize the well-being and safety
of both local residents and tourists in the postpandemic era.

We aimed to investigate the gambling behaviors of Chinese
gamblers during the COVID-19 pandemic, specifically by
comparing their past and current behaviors through a
cross-sectional analysis. Furthermore, this study explores the
factors that influence these behaviors within the context of
public health measures. The findings offer valuable insights
and recommendationsfor industry executives and policy makers,
facilitating a comprehensive understanding of the shifts in
gambling patterns during public health crises. Considering the
importance of public health, these insights could also serve as
a crucia resource for guiding strategic adjustments in the
gambling industry.

ThelLiterature

COVID-19 Impact on Tourism: Historical Context and
Consequencesin Macau

Gambling isarecognized public health issue with wide-ranging
implications. The recent COVID-19 pandemic has brought forth
significant public health implications for the gambling industry
worldwide [16]. In response to the pandemic, the Macau SAR
government implemented various proactive measures to
safeguard public health, including specific guidelines and
regulations for casinos [17]. Following the confirmation of the
first COVID-19 case on January 22, 2020, thelocal government
temporarily suspended casino and entertainment businesses for
half a month starting February 4, 2020. Furthermore,
nonessential services were postponed, with entry bans for
nonresidents implemented from March 18, 2020, except for
individuals from Mainland China, Hong Kong, Taiwan, and
nonresident workers. Effective from May 11, 2020, entry
requirements included a negative COVID-19 test within 7 days
or a Macau Guangdong Health Code [18]. Macau gradually
resumed normal casino operationsin August 2020, but foreign
tourists were required to undergo nucleic acid testing within 7
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daysbeforearrival. Preventive measureswithin casinosincluded
mask-wearing mandates, exclusion of individuals with fever or
acute cough, health declarations, and health codes. Entry was
denied to those with influenza-like symptoms, and visitors
health conditions were closely monitored. Inside the casinos,
effortswere made to prevent close contact, avoid overcrowding,
suspend promotiona activities, and limit the number of
individuals to <50% of the venue's capacity. A minimum
distance of 1 m was maintained between gamblers.

The ongoing pandemic and the subsequent prevention strategies
have contributed to the resurgence of travelers visiting Macau
for gambling and leisure purposes. The rapid transmission of
COVID-19 hasled to adecline in consumer economic activity,
directly impacting the gambling and tourism industry. The
COVID-19 pandemic has had a devastating effect on the global
tourism sector, as strict measures have been taken to contain
the spread of SARS-CoV-2. Conseguently, there has been a
substantial decline in global tourist arrivals [19]. For instance,
in Macau, total visitor spending (excluding gambling) in the
first quarter of 2020 experienced a substantial year-on-year
decline of 70.4%, reaching MOP 5.01 billion (MOP $1=US
$0.12). Per capita expenditure also decreased by 4.8%, with
each visitor spending approximately MOP 1555 during that
period [20].

On the basis of the aforementioned information, it is evident
that COVID-19 has had a significant impact on consumer
behavior and public health, particularly in relation to the
gambling industry and the broader tourism sector. The pandemic
has resulted in negative effects on gambling spend and public
health, such as a decrease in gambling revenue, changesin the
consumption patterns of tourists, and a decline in the overall
tourism industry [21]. Moreover, the public health implications
of COVID-19 have not only affected the emotiona and
psychological well-being of gamblers but also led to changes
in their behavioral patterns due to safety concerns [22]. The
altered behavior and psychological needs resulting from the
COVID-19 pandemic are likely to influence the perception of
safety among tourists and subsequently affect their willingness
to gamble and their gambling behavior from a public health
perspective.

Gambling Behavior

Gambling is part of a gambler’'s leisure activities and social
relations [23]. Given the unique characteristics of gambling
compared to other consumption behaviors, the gambling process
carries the possibility of influencing income. Rational
individuals who engagein gambling derive enjoyment from the
overal journey of the activity, regardless of whether they win
or lose money during the process. Gambling as a consumption
item exhibits adistinct attribute wherein the potentia for income
fluctuation during consumption is observed [24]. Gambling is
recoghized as an activity through which individuals have the
opportunity to pursue potentia financia gains or explore
avenues for earning income [25]. Furthermore, it is essential to
consider gambling behavior as a continuous variable. The
involvement of individuals in gambling displays inherent
flexibility, indicating the potential for modificationsinfluenced
by various factors. Within this continuum, it is noteworthy that
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gamblers often demonstrate a propensity for frequent gambling
[1] and engage in awider variety of games [26,27].

Gambling behavior is associated with gambling experience,
frequency, and morbidity [28-30]. More frequent gambling,
participation in more types of gambling, and the cost of
gambling are associated with pathological gambling behavior
[26,27]. The South Oaks Gambling Screen, developed by
Lesieur and Blume [31], was designed to measure and assess
pathological gambling behavior, particularly focusing on
gambling frequency. Raylu and Oel [32] developed the
Gambling Urge Scale to measure pathological gambling
behavior with gambling adventures. Hasking and Oei [33] tested
the pressure measurement of pathological gambling behavior
using COPE questionnaire.

Moreover, gambling behavior is influenced by severa factors,
including psychological activity and the psychological
characteristics of participation in gambling [34]. In particular,
thetheory of adaptation isused as asupplement to the exposure
hypothesisto study theimpact of the environment on gambling
behavior. Socia adaptation will lead gamblers to gradually
realize that their chances of winning money are negative in the
long run. In response, gamblers adjust the amount of money
they bet and even their gambling behavior (such as abandoning
gambling). People's prolonged lack of exposure to gambling
facilities can lead to agradual reduction in interest in gambling
games or a modification of their behavior [35].

In addition, gambling is a limited rational economic behavior
influenced by the environment and culture. Binde [36] noted
that due to cultural and historical influences, gambling
participation has not improved despite variousrestrictions. After
analyzing the psychological characteristics of gambling
participants, they found that gambling intention leads to
attributes such asthe concept of luck, the neglect of probability,
the “illusion of success” and “the illusion of control.”
Participation will be influenced by personal psychological
characteristics such as risk aversion, ambiguity aversion, risk
tolerance, loss aversion, and optimism. However, the National
Research Council found that approximately 98% of Americans
had no clinical problems[37]. The association between gambling
intention and the frequency of gambling, as well as problem
gambling, has been consistently observed in research studies
[38,39]. Despite the implementation of diverse restrictions, it
is important to acknowledge that participation in gambling
behavior has not witnessed significant improvement, which can
be attributed to the influence of cultural and historical factors
[40]. In the ream of gambling research, it is widely
acknowledged that gambling behavior is intricately linked to
both the experience and frequency of gambling [28,30]. These
prior studies highlight the significance of individuals prior
exposureto gambling activities asakey determinant influencing
their subsequent gambling behavior. Consequently, researchers
have introduced the variable of experience as an additional
determinant to elucidate the intricate complexities underlying
gambling behavior [41].

Chinese gamblers have unique gambling characteristics [42].
The Diagnostic and Satistical Manual of Mental Disorders
(Fifth Edition), defines gambling disorder as a behavioral
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addiction characterized by “ persistent and recurrent problematic
gambling behavior leading to clinically significant distress or
impairment” [43]. Despite most forms of gambling being banned
in Mainland China (except for state-run | otteries), the prevalence
of gambling addiction in Mainland China is estimated to be
higher than that in many Western countries, affecting
approximately 2.5% to 4% of the adult population [44]. The
participation rate in various forms of gambling in China is
relatively high, which may be influenced by the cultural
acceptance of gambling [24]. This cultural acceptance of
gambling as a form of entertainment and social activity has
contributed to itswidespread practice among Chineseindividuals
[45-47]. However, it is important to acknowledge that the
Chinese government has been making considerable efforts to
combat illegal cross-border and online gambling activities,
aiming to mitigate potential negative consequences such as
financial strain and addiction [48,49].

Familiarity and recognition of gambling are the factors that
attract Chineseindividualsto casinos[50]. In contrast to tourists
from variousregions[6], the Chinese community stands out for
its strong emphasis on gambling, asit is widely regarded as a
preferred form of entertainment [45]. Furthermore, the Gambling
Among Members of Ethnic Communities in Sydney Project
found that Chinese participants thought gambling wasaroutine
socia activity rather than a way to escape the problems of
everyday life[51]. A multisite study on older Chinese-Canadian
gambling patterns and associated predictors showed that higher
education levels and higher life satisfaction reduced the
likelihood of gambling [52]. Some studies have found that
Chinese (especially men) individuals have higher rates of
gambling and problem gambling than the general population
[53]. Chinese people who participate in gambling spend more
money per week than the general community, and the
participation rate of casino game consoles in the Chinese
community islower than that in other communities[54]. Galletti
[55] reported that Chinese gamblers often gamble differently
than the average North American gambler. Chinese gamblers
often adjust their bets drastically based on their perception of
luck, essentially outperforming the average North American
gambler regarding the frequency of participation in various
forms of gambling and gambling bets [32].

The COVID-19 pandemic has had several notable effects on
gambling behavior from a public health standpoint. First,
previous studies have reported significant reductions in the
number of individuals engaging in gambling activities due to
the pandemic and public health interventions [22,56]. In
addition, the implementation of travel restrictions aligned with
public health recommendations has influenced gambling
behavior by imposing limitations on the gamblers' ability to
travel to their preferred destinations [13]. Furthermore,
individuals have been more cautious in assessing the risks
associated with traveling abroad [ 14], leading to considerations
of alternative attractions or tourism products that notably
increased during the pandemic [16]. In addition to the
aforementioned impacts, there has been a notable increase in
online gambling, particularly among the younger generation
[22]. It is also important to note that during the COVID-19
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pandemic, online gambling was associ ated with an elevated risk
of problem gambling [57].

Methods

Study Design

This study used aquantitative design to investigate the gambling
behavior of Mainland Chinese gamblers in Macau during the
COVID-19 pandemic. Given the challenges of distributing
guestionnaires directly to individuals amidst the pandemic, a
web-based data collection method was used. The survey team
consisted of membersfrom the marketing department of Macau
casinos who actively engaged with customers through their
social instant SMS text messaging platform (WeChat groups,
Tencent Holdings Limited). This approach allowed the study
team to effectively gather data on the gambling activities of
these customers in Macau both before and after the pandemic.

Data Collection

Owing to the travel restrictionsimposed during the COVID-19
pandemic, conducting on-site questionnaire distribution became
challenging. Therefore, this study used web-based surveys
through the social instant SMS text messaging platform
“WeChat” to investigate gamblers who had visited Macau to
gambl e before the pandemic and whether they had visited Macau
during the pandemic. The study used a carefully designed
guestionnaire using a closed-question format to gather data. To
ensure a representative sample, a targeted sampling approach
was adopted to reach out to individual swith relevant experiences
and characteristics regarding the research topic. The survey was
conducted from February 24 to March 2, 2021. A total of 350
guestionnaires were distributed among the active groups on
WeChat, apopular instant SM Stext messaging and social media
platform in Mainland China. Following a careful review of the
responses received, 334 questionnaires were considered valid,
representing a response rate of 95.4%.

M easures

We used the following measurement tools to assess gambling
behavior in this study. The South Oaks Gambling Screen,
developed by Lesieur and Blume [31] in 1987, was used to
measure pathological gambling behavior based on gambling
frequency. The Gambling Urge Scale[32] was used to measure
pathological gambling behavior characterized by excessive
risk-taking [58]. The COPE (Pressure Measurement of
Pathological Gambling Behavior Scale) was used to assess the
pressure associated with pathological gambling behavior [33].
In addition, the gambling experience scale is used to gauge
various aspects of gambling behavior [28,29,59]. The gambling
behavior scale encompassed the following 3 dimensions:
gambling amount (3items: “1 often chooseto bet |arge amounts
when | gamble’; “1 can control the amount of money | bet”;
and “1 can bet on budget when | gamble”); gambling mood (3
items. “when | am depressed”; “1 will increase the number of
times | engage in gambling when | feel stressed and nervous’;
and “1 will prolong my gambling time, | feel self-blame for my
gambling behavior and consequences’); and socia gambling
(3items: “I can give up or delay critical socid activities because
| turnto gambling”; “If someoneinvites meto gambletogether,
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I will not hesitate to get involved”; and “I will most likely
participate in gambling-related activities if it is necessary for
sociaizing”).

The basic sociodemographic variables included in this study
were sex (female or male); marital status (married or unmarried);
age (grouped into 3 categories: <25 years, 26-35 years, >36
years); monthly income (divided into 4 groups: monthly income
of <RMB 10,000; RMB 10,001 to RMB 20,000; RMB 20,001
to RMB 30,000; and =RMB 30,001); education level
(categorized as high school or below, junior college degree, and
bachelor’s degree or above); and gambling before the age of 21
years (indicated as either yes or no).

In addition to the sociodemographic variables, the respondents
were asked to provide information about their behavior during
the COVID-19 pandemic. The questionnaire included the
following items: participation in gambling activities during the
pandemic (with options of yes or no); online gambling during
the pandemic (with options of yesor no); prepandemic gambling
frequency (once aweek, once amonth, once aday, or irregular);
gambling budget for each prepandemic participation (<RMB
10,000, RMB 10,001 to RMB 20,000, RMB 20,001 to RMB
30,000, >RMB 30,001, or no budget); gambling budget for each
gambling participation after the pandemic (<RMB 10,000, RMB
10,001 to RMB 20,000, RMB 20,001 to RMB 30,000, =RMB
30,001, or no budget); duration of stay at the casino (<6 hours,
6-12 hours, 1 day-2 days, 2-3 days, or >3 days); and habits (with
options of smoking, drinking, not smoking, or not drinking).

Analysis

The methodological approach of this study involved the use of
an web-based survey design to collect dataon gambling behavior
from Mainland Chinese gamblers. Specificaly, this study
focused on examining both online gambling and on-site
gambling activities. The survey was devel oped and distributed
through WeChat groups and consisted of 3 sections. The first
section encompassed statements related to on-site and online
gambling and other gambling activities. This section included
guestions about the frequency of gambling in the past year and
the gambling budget both before and during the pandemic. The
second section used 9 scales to measure various aspects of
gamblers behavior. Respondents were asked to rate their
responses on a 5-point scale. The last section of the survey was
dedicated to collecting demographic data from the respondents
and providing information about their characteristics.

Ethical Considerations

The methodology and survey questionnaire used in this study
were approved by the institutional review board of the Center
for Gaming and Tourism Studies, Macao Polytechnic University
(ethicsapproval number: RP/CJT-02/2023/E01). All procedures
complied with the 1964 Helsinki Declaration and its later
amendments or comparable ethical standards. The key aspects
of the research ethics of human subjects are confidentiality,
privacy, and consent. We obtained informed consent from all
participants after fully informing them about the study. Privacy
and confidentiality of participants’ personal information were
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strictly maintained throughout the research process, with data
anonymization techniques used during reporting to protect their
identities. Throughout the study, attention was given to
addressing any potential conflicts of interest and upholding the
highest ethical standardsto protect the rights of the participants.
No compensation was provided for participation in any aspect
of the study.

Results

Sample Characteristics

The descriptive data for the sample is presented in Table 1.
Among the 334 respondents, 49.1% (n=164) reported
participating in gambling activities before the age of 21 years,
while 50.9% (n=170) indicated that they did not engage in such
activities. Of the 334 respondents, 48.8% (n=163) indicated
their involvement in casino gambling activities during the
pandemic, while 51.2% (n=171) reported abstaining from such
activities. Furthermore, 52.4% (175 /334) of the respondents
reported participating in online gambling, whereas 47.6% (159
/334) individual s reported nonparticipation in online gambling.
Of the respondents, 64.4% (215/334) of individuals identified
as male. Regarding educational attainment, 24.9% (83/334) of
the respondents indicated that their education level was high
school or below, 41.6% (139/334) respondents reported that
they wereenrolledin college, and 33.5% (112/334) respondents
held bachelor’'s degrees or higher qualifications. A substantial
majority of participants, 77.5% (259/334) stated that they were
married.

Interms of age distribution, thelargest proportion of respondents
(192/334, 57.5%) were aged 26 to 35 years, followed by those
aged 36 to 50 years (96/334, 28.7%). Regarding monthly
income, most respondents (177/334, 53%) earned <RMB
10,000; in addition, 95 (28.4%) of the 334 respondents reported
a monthly income between RMB 10,001 and RMB 20,000,
while 44 (13.2%) fell within the income range of RMB 20,001
to RMB 30,000.

Before the pandemic, the gambling frequency of the 334
respondentsvaried asfollows: 126 (37.7%) individual s engaged
in gambling once a month, 81 (24.3%) individuals gambled
once a week, 23 (6.9%) individuals gambled once a day, and
104 (31.3%) individuals gambled irregularly. As for the
alocation of the gambling budget, 202 (60.5%) respondents
alocated <RMB 10,000, 76 (22.8%) respondents allocated
between RMB 10,001 and RMB 20,000, 45 (13.5%) respondents
allocated between RMB 20,001 and RMB 30,000, and 11 (3.3%)
respondents allocated =RMB 30,001.

During the pandemic, the gambling budget distribution among
the 334 respondents was as follows: 156 (46.7%) respondents
allocated <RMB 10,000, 79 (23.7%) respondents allocated
between RMB 10,001 and RMB 20,000, 37 (11.1%) respondents
allocated between RMB 20,001 and RMB 30,000, 18 (5.4%)
respondents alocated =RMB 30,001, and 44 (13.2%)
respondents did not have any specific budget.
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Item and response

Frequency, n (%)

Cumulative (%)

Gambling before the age of 21 years
Yes
No
Gambling in casino
Yes
No
Gambling online
Yes
No
Gender
Maleindividuals
Female individuals
Education
High school and below
Junior college
Bachelor’s degree and above
Habit
Smoking
Drinking
None of the above
Marital status
Married

Unmarried

Gambling frequency (before pandemic)

Once aweek
Once amonth
Once aday
Irregular

Age (years)
<25
26t0 35
>36

Monthly income?
<RMB 10,000
RMB 10,001 to RMB 20,000
RMB 20,001 to RMB 30,000
>RMB 30,001

Gambling budget (before the pandemic)

<RMB 10,000
RMB 10,001 to RMB 20,000
RMB 20,001 to RMB 30,000
>RMB 30,001

164 (49.1)
170 (50.9)

163 (48.8)
171 (51.2)

175 (52.4)
159 (47.6)

215 (64.4)
119 (35.6)

83 (24.9)
139 (41.6)
112 (33.5)

91 (27.2)
102 (30.5)
141 (42.2)

259 (77.5)
75 (22.5)

81 (24.3)
126 (37.7)
23(6.9)
104 (31.3)

46 (13.8)
192 (57.5)
96 (28.7)

177 (53)
95 (28.4)
44 (13.2)
18 (5.4)

202 (60.5)
76 (22.8)
45 (13.5)
11(3.3)

49.1
100

48.8
100

524
100

64.4
100

249
66.5
100

27.2
57.8
100

775
100

24.3
62

68.9
100

13.8
713
100

53
81.4
94.6
100

60.5
83.2
96.7
100
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Item and response

Frequency, n (%)

Cumulative (%)

Gambling budget (during the pandemic)

<RMB 10,000 156 (46.7) 46.7
RMB 10,001 to RMB 20,000 79 (23.7) 70.4
RMB 20,001 to RMB 30,000 37(11.1) 814
>RMB 30,001 18 (5.4) 86.8
No budget 44 (13.2) 100
Time of stay at the casino
<6 hours 172 (51.5) 515
6to 12 hours 96 (28.7) 80.2
1 day to 2 days 48 (14.4) 94.6
>2 days 18 (5.4) 100

3RMB $1=US $ 0.14.

Regarding the duration spent in casinos, the following patterns
were observed among the 334 respondents: 172 (51.5%)
individuals spent <6 hours in casinos, 96 (28.7%) individuals
dedicated 6 to 12 hours, 48 (14.4%) individuals engaged in
gambling for 1 to 2 days, and 18 (5.4%) individuals extended
their visitsfor >2 to 3 daysin casinos. These findings elucidate
thediverselevels of engagement and time commitment exhibited
by the surveyed individuals during their casino experiences.

M easurement M odel

First, we tested the questionnaire for its reliability. The
measurement of gambling behavior had aCronbach a coefficient
of 0.824 for gambling amount, 0.824 for gambling mood, 0.804
for social gambling, and 0.858 for gambling involvement,
indicating ahigh level of reliability. Next, the scale was further
validated through an exploratory factor anaysis. The
Kaiser-Meyer-Olkin measure of sampling adequacy was found
to be 0.940, indicating that the scale was suitable for factor
analysis. The Bartlett Test of Sphericity yielded a chi-square
value of 2105.821 (P<.001), supporting the suitability of the
scalefor factor analysis. Principal component analysiswas used
for factor analysis using the maximum variance method. The
dimensionality reduction analysis was performed using SPSS
software (version 26.0; IBM Corp). The validity test
demonstrated that each question factor had loadings ranging
from 0.659 to 0.813, indicating a high level of conceptual
validity for the scale. Thetotal number of explanatory variables
accounted for 72.65% of the variance, indicating that the
measured indicators provided substantial explanatory power.
Overall, the analysis revealed a high level of reliability of the
measured indicators.

https://formative.jmir.org/2024/1/e45700

Variance Analysis

We conducted binary logistic regression analysis based on
unweighted data to examine group comparisons of gambling
behaviors. Chi-sguare tests were used to explore potential
independent variabl es associated with the changes in gambling
behavior, which served as the dependent variable. The results
of the logistic regression analysis are presented as odds ratios
with 95% Cls. All statistical analyses were performed using
SPSS software.

First, we analyzed the samples based on whether respondents
of different genders participated in Macau casinos during the
pandemic and engaged in online gambling. The descriptive
statistics of the sample are presented in Table 2. A total of 64.4%
(215/334) male individuals and 35.6% (119/334) female
individual s responded to the survey. Among the 334 partici pants,
a total of 175 (52.4%) respondents were involved in online
gambling, of which 136 (77.7%) were male individuals and 39
(22.3%) were female individuals. During the pandemic, 78.4%
(116/334) of male individuals and 21.6% (32/334) of female
individuals were involved in online gambling. In addition, 27
(8.1%) of the 334 respondents, comprising 20 (74.1%) male
individuals and 7 (25.9%) female individuals, did not visit
Macau; 15 (4.5%) respondents, comprising 10 (66.7%) male
individualsand 5 (33.3%) femaeindividuals, traveled to Macau
for gambling. During the pandemic, 171 (51.2%) of the 334
respondents, with 89 (52%) male individuals and 82 (48%)
femaleindividuals, did not travel to Macau. This showsthat the
impact of the pandemic on gambling is enormous.
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Table 2. Survey respondents and the final study populations by gambling experienced group (N=334).

GONLINE?

Yes No Total n (%)

G|NVO|VEb GINVOIVE Total

Yes(n=148), No (n=27), Total Yes No (n=144), Tota Yes(n=163), No

n (%) n (%) (n=175),n  (n=15),n  n (%) (n=159), n  n (%) (n=171), n

(%) (%) (%) (%)

Maleindividuals 116 (78.4) 20(74.1) 136(77.7) 10(66.7) 69 (47.9) 79(49.7) 126(77.3) 89(52) 215 (64.4)
Femaeindividuds 32 (21.6) 7(25.9) 39(22.3) 5(33.3) 75 (52.1) 80(50.3) 37(22.7) 82 (48) 119 (35.6)

3GONLINE: gambling online.
bGINVOIVE: gambling in casinos.

The basic dstatistics related to traveling to Macau and
participating in online gambling are presented in Table 3.
Gender differences were evident, with notable variations in
gambling habits among individuals aged 21 years, frequency
of gambling before the COV1D-19 pandemic, monthly income,
gambling budget (before the pandemic), gambling budget
(during the pandemic), and the length of stay at casinos (P<.01).
Furthermore, marital status exhibited significant differencesin
traveling to Macau for gambling (P<.05), whereas no notable
differences were observed in online gambling. However, there
were no significant differences in terms of education or age
between those who traveled to Macau and those who engaged
in online gambling.

https://formative.jmir.org/2024/1/e45700

An independent sample test was conducted to compare the
gender of individuals who traveled to Macau for gambling
(Table 4). The results revealed that there was a significant
difference in the gambling amount for married individualswho
traveled to Macau and participated in gambling during the
pandemic (P<.05). However, no significant difference was
observed in traveling to Macau for gambling during the
pandemic. These findings suggest that the pandemic has had a
significant impact on the gambling behavior of married
gamblers. In addition, regardless of marital status, there were
no significant differences in gambling amounts during the
pandemic.
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Table 3. Gambling behavior by demographic characteristics among al participants (N=334).

Item and comparison group GINVOIVE? P value GONLINEP P value
Yes, n (%) No, n (%) Yes, n (%) No, n (%)

Sex <.01 <.01
Maleindividuals (n=215) 126 (58.6) 89 (41.4) 136 (63.3) 79(36.7)
Female individuals (n=119) 37 (3L.1) 82 (68.9) 39 (32.8) 80 (67.2)

Gambling before the age of 21 years <.01 <.01
Yes (n=164) 135 (82.3) 29 (17.7) 139 (84.8) 25 (15.2)
No (n=170) 28 (16.5) 142 (83.5) 36(21.2) 134 (78.8)

Education .90 .58
High school or below (n=83) 42 (50.6) 41 (49.4) 47 (56.6) 36 (43.4)
Junior college (n=139) 66 (47.5) 73 (52.5) 73 (52.5) 66 (47.5)
Bachelor or above (n=112) 55 (49.1) 57 (50.9) 55 (49.1) 57 (50.9)

Habit <.01 <.01
Smoking (n=91) 52 (57.1) 39 (42.9) 56 (61.5) 35(38.5)
Drinking (n=102) 69 (67.6) 33(32.4) 74 (72.5) 28 (27.5)
None of the above (n=141) 42 (29.8) 99 (70.2) 45 (31.9) 96 (68.1)

Marital status .01 .10
Married (n=259) 136 (52.5) 123 (47.5) 142 (54.8) 117 (45.2)
Unmarried (n=75) 27 (36) 48 (64) 33 (44) 42 (56)

Age (years) 25 24
<25 (n=46) 27 (58.7) 19 (41.3) 29 (63) 17 (37)
26 to 35 (n=192) 94 (49) 98 (51) 100 (52.1) 92 (47.9)
>36 (n=96) 42 (43.8) 54 (56.3) 46 (47.9) 50 (52.1)

Gambling frequency (before pandemic) <.01 <.01
Once aweek (n=81) 55 (67.9) 26 (32.1) 61 (75.3) 20 (24.7)
Once amonth (n=126) 80 (63.5) 46 (36.5) 86 (68.3) 40 (31.7)
Once aday (n=23) 16 (69.6) 7 (30.4) 13 (56.5) 10 (43.5)
Irregular (n=104) 12 (11.5) 92 (88.5) 15 (14.4) 89 (85.6)

Monthly income® <.01 02
<RMB 10,000 (n=177) 69 (39) 108 (61) 79 (44.6) 98 (55.4)
RMB 10,001 to RMB 20,000 (n=95) 57 (60) 38 (40) 58 (61.1) 37(38.9)
RMB 20,001 to RMB 30,000 (n=44) 28 (63.6) 16 (36.4) 29 (65.9) 15 (34.1)
>RMB 30,001 (n=18) 9 (50) 9 (50) 9 (50) 9(50)

Gambling budget (before the pandemic) <.01 <.01
<RMB 10,000 (n=202) 76 (37.6) 126 (62.4) 90 (44.6) 112 (55.4)
RMB 10,001 to RMB 20,000 (n=76) 47 (61.8) 29(38.2) 45 (59.2) 31 (40.8)
RMB 20,001 to RMB 30,000 (n=45) 34 (75.6) 11 (24.4) 33(73.3) 12 (26.7)
>RMB 30,001 (n=11) 6 (54.5) 5 (45.5) 7 (63.6) 4(36.4)

Gambling budget (during the pandemic) <.01 <.01
<RMB 10,000 (n=156) 76 (48.7) 80 (51.3) 86 (55.1) 70 (44.9)
RMB 10,001 to RMB 20,000 (n=79) 49 (62) 30(38) 51 (64.6) 28 (35.4)
RMB 20,001 to RMB 30,000 (n=37) 20 (54.1) 17 (45.9) 20 (54.1) 17 (45.9)
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Item and comparison group GINVOIVE? P value GONLINEP P value
Yes, n (%) No, n (%) Yes, n (%) No, n (%)
>RMB 30,001 (n=18) 16 (88.9) 2(11.1) 15 (83.3) 3(16.7)
No budget (n=44) 2(4.5) 42 (95.5) 3(6.8) 41(93.2)
Time of stay at the casino .02 <.01
<6 hours (n=172) 70 (40.7) 102 (59.3) 74 (43) 98 (57)
6 to 12 hours (n=96) 58 (60.4) 38(39.6) 63 (65.6) 33(34.4)
1 day to 2 days (n=48) 25 (52.1) 23(47.9) 28 (58.3) 20 (41.7)
>2 days (n=18) 10 (55.6) 8(44.4) 10 (55.6) 8(44.4)
8GINVOIVE: gambling in casinos.
PGONLINE: gambling online.
‘RMB $1=US $10.14.
Table 4. Gambling behavior independence tests?
Gambling in casinos Levin test Mean equivalencet test (2-tailed)  Mean squared error  95% Cl
difference (SE)
F test (df) P vaue t test (df) P value
No
AGB1P
Equal variance 4.923(332) .03 -2.717 (169) .007 -0.396 (0.146) -0.684t0 -0.108
None
Equal variance _c — -3.089 (114.972) .003 -0.396 (0.1284) -0.651 to —0.142

8Gambling behavior independence tests compared to unmarried.
bAGBL: gambling amount.
®Not available.

We conducted an ANOVA on the variables related to gambling
in Macau (Table 5). The results indicated that individuals who
traveled to Macau for gambling during the pandemic reported
spending >2 days at casinos and gambling significantly higher
amounts compared to those who stayed for 1 to 2 days. in
addition, the social gambling behavior of those who stayed
between 6 and 12 hours and those who stayed for >2 days was
significantly higher than that of individuals who stayed for 1
day to 2 days.

The budget for each gambling session (before the pandemic)
indicated notabl e differences among the different income groups.
The group with a budget of =RMB 30,001 reported gambling
significantly higher amounts compared to the group with a
budget of RMB 20,001 to RMB 30,000 and the group with a
budget of <10,000 or the group without a budget. There were
significantly more gamblers aged <25 years and 26 to 35 years
in Macau during the pandemic than those aged >36 years.
Among gamblers who gambled more often than before the
pandemic, the group that gambled once a day reported
significantly higher rates of gambling than the other frequency
groups.

https://formative.jmir.org/2024/1/e45700

Furthermore, an ANOVA was conducted on variables related
to online gambling (Table 6). Regarding academic qualifications,
theinfluence of gambling sentiment on gamblerswith acollege
degree was considerably higher than that on gamblers with a
high school education or below. In terms of the frequency of
gambling before the pandemic, the group that gambled daily
exhibited significantly higher rates compared to the other
frequency groups. Among online gamblers, those aged 26 to
35yearsaccounted for alarger proportion of gambling compared
to those aged >35 years; those aged <25 years and 26 to 35
years significantly engaged in more social gambling compared
to those aged >35 years. Among non—online gamblers, those
aged <25 years and those aged 26 to 35 years had asignificantly
larger presence than those in the 35-year age group.

Online gambling budgets vary during the COV1D-19 pandemic.
Nevertheless, the group with a gambling budget of >RMB
30,001 still maintained significantly higher gambling amounts
compared to the group without a budget for online gambling.
In terms of the duration spent at the casino participating in
gambling, the group spending >2 days at the casino stayed more
than twice as long as the group spending 1 day to 2 days.

JMIR Form Res 2024 | vol. 8 | e45700 | p. 10
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

Table5. ANOVA multiple comparisons of the involved gambling behavior.

Zhou et d

Gambling in casino, variable, and comparison group Mean deviation o P value 95% ClI
Timeto stay at the casino
Yes
AGB1?
1day to 2 days
<6 hours 0.274 0.213 .20 -0.147 t0 0.696
6 to 12 hours 0.308 0.219 .16 -0.125t0 0.741
>2 days 0.760° 0.343 .03 0.083to 1.437
AGB3®
1day to 2 days
<6 hours 0.390 0.199 .053 -0.004 to 0.783
6to 12 hours 0.497° 0.205 02 0.093 to 0.902
>2 days 0.880° 0.320 .007 0.2481t0 1.513
Gambling budget (before the pandemic)
No
AGB1
<RMB 10,000¢
RMB 10,001 to RMB 20,000 0.240 0.185 .20 -0.126 to 0.606
RMB 20,001 to RMB 30,000 -0.128 0.231 .58 -0.584 10 0.329
>RMB 30,001 0.362° 0.620 .03 0.138to 2.587
No budget 0.021 0.165 .90 -0.305 to 0.347
RMB 20,001 to RMB 30,000
<RMB 10,000 0.128 0.231 .58 -0.329t0 0.584
RMB 10,001 to RMB 20,000 0.368 0.263 .16 -0.151to 0.887
>RMB 30,001 0.490° 0.647 .02 0.2121t0 2.768
No budget 0.149 0.249 .55 -0.3431t0 0.641
>RMB 30,001
<RMB 10,000 ~0.362° 0.620 .03 -2.587t0-0.138
RMB 10,001 to RMB 20,000 -0.122 0.632 .08 -2.371100.127
RMB 20,001 to RMB 30,000 —~0.490° 0.647 02 -2.768t0 -0.212
No budget —0.341° 0.627 .03 -2.579t0-0.104
Age (years)
Yes
AGB2°
236
261035 0.351° 0.170 04 0.017 to 0.687
<25 04770 0.212 .03 0.059 to 0.895

Gambling frequency (before the pandemic)
No
AGB1
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Gambling in casino, variable, and comparison group Mean deviation o P value 95% ClI

Once a week
Once amonth 0.011 0.213 .96 -0.410t0 0.432
Once aday 0.739° 0.370 047 0.009 to 1.471
Irregular 0.026 0.193 .90 -0.356 t0 0.407

Once amonth
Once aweek -0.011 0.213 .96 -0.4321t0 0.410
Once a day 0.728P 0.353 .04 0.032t0 1.425
Irregular 0.014 0.157 .93 -0.296 t0 0.325

Once aday
Once aweek ~0.739° 0.370 047 -1.471t0 -0.009
Once amonth -0.728° 0.353 .04 -1.425t0 -0.032
Irregular —0.714° 0.341 .04 -1.387to —-0.041

8AGB1: gambling amount.
bp< 05,

CAGB3: socia gambling.
9RMB $1=US $1 0.14.
€AGB2: gambling mood.
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Table 6. ANOVA multiple comparisons of the online gambling behavior least significant difference ANOVA analysis.

Gambling online, variable, and comparison group Mean deviation o P value 95% ClI

Education
Yes
AGB2?
High school or below
Junior college -0.340° 0.163 .04 -0.663 t0 —0.018
Bachelor’s degree or above -0.268 0.173 12 -0.610t0 0.074
Gambling frequency (before the pandemic)

Yes
AGB1°
Once a week
Once amonth 0.167 0.155 .28 -0.1391t0 0.473
Once aday 0.663° 0.283 .02 0.105t0 1.222
Irregular -0.042 0.267 .87 -0.569 to 0.485
Irregular
Once aweek 0.042 0.267 .87 -0.485t0 0.569
Once amonth 0.210 0.259 42 -0.302t0 0.721
Once a day 0.706" 0.351 046 0.013t0 1.399
Age(y)
Yes
AGB1
>36
<25 0.356 0.220 A1 -0.0781t00.790
261035 0.350° 0.165 04 0.024t0 0.676
AGB2
=36
<25 0.530° 0.205 .01 0.125t0 0.936
261035 0.332° 0.154 .03 0.029t0 0.637
AGB3¢
>36
<25 0.411° 0.203 .045 0.010t0 0.813
261035 0.303 0.153 01 0.092 to 0.695
No
AGB1
<25
261035 0.539° 0.223 .02 0.099 to 0.980
=36 0.557° 0.237 .02 0.089 to 1.026

Gambling budget (before the pandemic)
Yes

AGB1
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Gambling online, variable, and comparison group Mean deviation o P value 95% ClI
No budget
<RMB 10,000° 0.973 0.546 .08 -0.106 to 2.052
RMB 10,001 to RMB 20,000 0.922 0.553 .10 -0.170t0 2.013
RMB 20,001 to RMB 30,000 0.683 0.576 .24 -0.454 10 1.820
>RMB 30,001 0.778° 0.588 .047 0.016 to 2.339
Time of stay at the casino
Yes
AGB3
>2 days
<6 hours -0.508 0.290 .08 -1.080 to 0.064
6 to 12 hours -0.400 0.293 A7 -0.978100.178
1 day to 2 days _0.781° 0.317 .02 -1.407 to -0.155

8AGB2: gambling mood.
bp< 05.

CAGB1: gambling amount.
dAGB3: socidl gambling.
°RMB $1=US $1 0.14.

Discussion

Principal Findings

Recognition isgrowing that gambling poses an increasing public
health concern. Despite being beneficial for the economy and
profitable for businesses, gambling causes personal and social
harm to both individuals and communities. In particular,
gambling presents a significant global public health challenge
with the rise of online gambling [60]. The effects of gambling
on public health are evident across various levels, including
personal, interpersonal, and societal dimensions [61]. In this
cross-sectional study, we investigated the changes in the
gambling behavior of Mainland Chinese gamblers visiting
Macau and participating in online gambling during the
COVID-19 pandemic. In addition, we analyzed other factors
that influenced gambling behavior during the pandemic, such
as certain sociodemographic characteristics. We used datafrom
asample of 334 respondents to conduct a comparative analysis
of gamblers gambling behaviors. The main findings of this
study are presented subsequently.

First, the COVID-19 pandemic has had a significant and
wide-ranging impact on gambling behavior. Among the 334
respondents in this study, a substantial proportion of 171
(51.2%) individuals reported not participating in gambling
during the pandemic. This finding underscores the profound
influence of the pandemic on individuals gambling behavior.
Specifically, the willingness of gamblers to visit Macau for
gambling tourism has been affected due to the various
consequences of public health measures [56]. A notable
observation from the study is that 89 maleindividuals and 171
female individuals discontinued their gambling activities,
regardless of whether it involved traveling to Macau or
participating in online gambling. Thisfinding is consistent with

https://formative.jmir.org/2024/1/e45700

previous studies conducted by Auer et al [22] and Linka et al
[13], which highlight the fact that gamblers assess the risk
associated with travel [14] and make decisions influenced by
destination marketing strategies [15]. In addition, a prolonged
lack of accessto gambling facilities as aresult of the pandemic
has led to agradua reduction in interest in gambling games or
amodification of their gambling habits[16]. These changes can
be interpreted as temporary dterations or even temporary
abandonment of gambling habits as a direct consequence of
their health consideration under public health measures.

Second, it is noteworthy that, among the 334 respondents, 175
(52.4%) individuals engaged in online gambling, with 136
(77.7%) being male individuals and 39 (22.3%) being female
individuals. This indicates the proportion of participants who
turned to online gambling, particularly during the pandemic.
Notably, 20 (74%%) male individuals and 7 (26%) female
individuals of the respondentsrefrained from gamblingin Macau
and instead opted for an alternative approach, which included
online gambling. Thisfinding alignswith the conclusionsdrawn
by Sachdeva et a [16], indicating that individuals consider
various factors that influence their ultimate gambling behavior
in the face of changing circumstances, especially during a
pandemic.

Third, the results revealed significant differences among
Mainland Chinese gamblers who engaged in both travel to
Macau and online gambling, with regard to gender, gambling
habits, prepandemic frequency of play, monthly income,
gambling budget (before and during the pandemic), and length
of stay at the casino (P<.01). Notably, marital status
demonstrated significant differences in terms of traveling to
Macau for gambling (P<.05), whereas no significant differences
in terms of marital status were observed in online gambling.
However, we did not find any significant differences regarding
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the education and age of gamblers in this study. Despite the
changes in participation methods and behaviors during the
pandemic, this finding aligns with the conclusions drawn by
Chan et a [50], suggesting that problem gambling may be
prevalent among Chinese gamblers, regardless of whether they
participate in gambling at land-based casinos or web-based
platforms.

To examine the difference in gambling behavior among
individuals who visited casinos, we found from this study that
there was a significant difference in gambling amount among
married individuals who traveled to Macau for gambling
(P<.05). However, there was no significant difference in the
gambling budget of married gamblers before and during the
pandemic. Moreover, regardless of marital status, there was no
significant difference in gambling expenditure during the
pandemic. Among the gamblerswho visited Macau for gambling
during the pandemic, those who stayed longer at the casino and
participated in gambling exhibited higher levels of gambling
expenditure compared to those who stayed for 1 day to 2 days.
This suggests that high-value gamblers tended to extend their
stay at the casinos before the pandemic and had a tendency
toward problem gambling [57]. Regarding casino gambling,
respondents who stayed at the casinos for 6 to 12 hours or >2
days demonstrated a significantly greater level of involvement
than those who stayed for 1 day to 2 days. Before the pandemic,
individuals with gambling budgets of >RMB 30,001 were
considerably higher than those with other budgets, indicating
that high-value gamblers had higher budgets allocated to
gambling before the pandemic. In terms of age demographics,
gamblers aged <25 years and those aged 26 to 35 years were
considerably more prevalent than those aged >36 years during
the pandemic, indicating that young gamblers were more
prevalent than gamblers in other stages before the pandemic.
Among the gamblers who gambled regularly before the
pandemic, those who gambled once a day exhibited a
significantly higher frequency compared to those who gambled
once aweek, once a month, or irregularly. Furthermore, in the
context of social gambling, it was observed that those aged <25
years and those aged 26 to 35 years had significantly higher
frequency of gambling compared to those aged 35 years. This
indicates a greater inclination of gamblers in these age groups
to participate in gambling for social purposes [22].
Consequently, the pandemic has shaped their behaviors within
the casino environment during this period of public health crisis.

When examining the difference in gambling behavior of online
gamblers, the results reveal a significant difference in the
number of gamblers based on educationa attainment,
particularly between college-educated individuals and those
with a high school education or below. This discrepancy
suggests that the gambling sentiment and mindset of gamblers
have been influenced by the pandemic, leading to changes in
their behavior. Regarding the frequency of gambling
participation before the COVID-19 pandemic, the number of
gamblers who gambled once a day was considerably higher
than that in the other groups, suggesting that gamblers who
gambled frequently also placed more bets. Regarding age,
among the gamblers participating in online gambling, those
aged 26 to 35 years exhibited significantly higher gambling
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expenditure compared to those aged 35 to 45 years;, those aged
<25 yearsand 26 to 35 years demonstrated significantly higher
gambling mood compared to those aged 35 to 35 years;
furthermore, those aged <25 years or 26 to 35 years displayed
considerably high involvement in social gambling, indicating
the increased participation of the younger generation in online
gambling and social gambling activities compared to older age
groups [22]. The budget alocation for each gambling session
during the pandemic revealed that the group with a budget
>RMB 30,001 was significantly larger than the group with other
budget allocations, reflecting theimportance of online gambling
as a prevalent form of gambling in the aftermath of the
pandemic. Regarding the duration of gambling participation,
the group that engaged in gambling for >2 dayswas significantly
larger than the group that participated for 1 day to 2 days. This
finding suggests that online gambling serves as a platform that
fulfills the socialization needs of gamblers over a prolonged
period.

Gambling has gained widespread popul arity among adolescents
worldwide[23,62]. Excessive or problematic gambling can give
rise to various public health implications, including financial
consequences, addiction, and mental health issues. A public
health approach is essential to address and mitigate the harm
associated with gambling [63,64]. The harm caused by gambling
can manifest in various ways, affecting both individuals and
communities. Considering the economic significance of the
gaming industry, it is advisable to adopt a comprehensive and
coordinated approach that engages policy makers, gaming
operators, and the broader community to effectively prevent
problem gambling among both local citizensand tourists. Public
health initiatives are recommended to involve the
implementation of player protection measures, public awareness
and education, provision of support services, self-regulation
within the industry, and promotion of responsible gambling
practices to create safer environments. Addressing gambling
addiction issues at both personal and societal levels can lead to
the minimization of negative impacts associated with gambling,
the safeguarding of vulnerable populations, and the fostering
of overall well-being in individuals and communities.

Limitations

This study has several limitationsthat should be acknowledged.
First, the data collected for this study were obtained from a
survey conducted with gamblers on a social instant SMS text
messaging platform (WeChat), which may introduce the
possibility of selection biasand limit the generalizability of our
findings. In addition, the relatively small sample size used in
this study may restrict the generalizability of the results.

Second, the scale designed to measure gambling behavior in
this study was simplified based on previous research. This
simplification may have overlooked important dimensions of
gambling behavior, potentially impacting the comprehensiveness
of our findings. Furthermore, the study did not categorize the
different types of gambling games, making it difficult to
ascertain the specific preferences of gamblers, such as table
games, ot machines, online gambling, and sports betting.
Future research should consider using more comprehensive
scales to capture the complexity of gambling behavior and

JMIR Form Res 2024 | vol. 8 | e45700 | p. 15
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

incorporate the categorization of different types of gambling
activities.

Third, while the cross-sectional design used in this study is
useful for examining associations at a specific point in time, a
time-series approach would provide a more accurate reflection
of the dynamic changes in individuals gambling behavior.
Future research should consider longitudinal designsto gain a
better understanding of how gambling behaviors evolve and to
capture the impact of various factors on these changes.
Furthermore, it is important to recognize that the COVID-19
pandemic has significantly altered the macroenvironment,
including work and income situations, which may have
influenced changesin gambler behavior. Future research should
include relevant control variablesto account for these potential
confounding factors and to obtain a more comprehensive
understanding of the impact of the pandemic on gambling
behavior.

Conclusions

The primary conclusion of this paper is that a high proportion
of the origina Mainland Chinese gamblers opted not to visit
Macau for gambling purposes after the outbreak of the
COVID-19 pandemic. Whilethereasonsfor this shift may vary,
the public health crisis has resulted in a decreased reliance on
land-based gambling and a greater inclination toward online
gambling. Consequently, there has been a reduction in the
amount of money spent at gambling establishments and a

Zhou et d

decrease in the duration of casino visits. Casinos have
traditionally served as highly popular socia venuesfor gamblers.
However, the antipandemic measures implemented by
governments and casino operators have, to some extent, affected
the social gambling behavior of individuals, leading to a shift
away from traditional casinos and agreater emphasison online
gambling platforms.

Additionally, the COVID-19 pandemic has led to a notable
increasein online gambling activitiesamong Mainland Chinese
gamblers. Particularly, the younger generations have been
significantly affected by this observed phenomenon. Online
gambling has gained popularity during the pandemic, with a
substantial increase in both the amount and frequency of
gambling observed. The restrictions imposed by the pandemic
have had an impact on gamblers’ behavior, affecting their mood
while participating in gambling activities. Notably, individuals
with amiddle level of education have experienced a significant
impact on their gambling behavior. The findings of this study
indicate that the pandemic has led to a decrease in land-based
gambling, creating an environment that is conducive to
controlling problem gambling; however, there appears to be a
shift in gambling behavior from traditional casinostoward online
gambling platforms as a direct consegquence of the pandemic.
Theimpact of the COVID-19 pandemic on gambling behavior
underscores the significance of implementing targeted public
health strategies and interventions to address the changing
dynamics of gambling during public health emergencies.
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