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Abstract
This study examined online gambling behavior during COVID-19 land-based gambling 
restrictions and associations with changes in mental health, impacts on household income 
due to the pandemic, financially focused motivations, and symptoms of gambling prob-
lems. A repeated online survey was administered to adult gamblers in Ontario, Canada. 
Wave 1 was conducted at the beginning of the first COVID-19 lockdown (April 2020) and 
wave 2 in August 2020. Respondents (N = 940) completed validated self-report question-
naires related to depression and anxiety, financial motivation, financial impacts due to the 
pandemic, online gambling behaviors, and problem gambling symptomatology. A cluster 
analysis identified three subgroups: no online gambling (subgroup 1), engagement in a 
range of gambling games online and change in gambling involvement (i.e., some increased 
and some decreased gambling; subgroup 2), and predominantly online lottery play with 
no change in online gambling (subgroup 3). Respondents who reported increased anxi-
ety and depression symptom severity between the two waves and those who experienced 
greater symptoms of problem gambling and negative impacts on household income due 
to COVID-19 were most likely to be found in subgroup 2. Greater financial focus was also 
noted in this group. Results indicate a link between change in online gambling involve-
ment during COVID-19 and increased mental health problems, elevated problem gambling 
severity, negative impacts on household income, and a greater financially focused self-con-
cept. These results may help generate novel research questions examining short and long-
term effects of the pandemic on online behaviors that inform policy and practice.

Keywords Online gambling · COVID-19 · Mental health · Financial impact · Financial 
motivation

In December 2019, a novel coronavirus disease (COVID-19) emerged in Wuhan, China, 
leading to a global pandemic. As of November 2021, over 255 million cases of COVID-
19 have been confirmed worldwide with more than 5 million people having died from the 
virus (World Health Organization, 2021). Lockdown measures enacted to control the virus 
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spread (e.g., physical distancing, business shuttering, school and recreational closures) 
have contributed to negative secondary social, economic, and mental health consequences 
(Nicola et  al., 2020). For instance, the pandemic has contributed to a reported increase 
in addictive behavior in the general population, including an increase in online gambling 
(Gambling Commission, 2020; Mallet et  al., 2021; Neill et  al., 2020; Sun et  al., 2020). 
What is not certain or fully understood to date are the extended and general impacts of 
COVID-19 on gambling problems and associated comorbidities (Brodeur et  al., 2021; 
Hodgins & Stevens, 2021).

Although gambling is merely a form of entertainment for most of the nearly 1.6 bil-
lion people who gamble, it is estimated that millions of those people experience significant 
economic, social, and health harm as a result of their gambling (Calado & Griffiths, 2016). 
The COVID-19 pandemic may have been particularly harmful for gamblers at high risk 
for gambling problems because they are more likely to be experiencing comorbid mental 
health problems and financial stress (Håkansson, 2020; Price, 2020). Additionally, high-
risk gamblers tend to be financially motivated (i.e., they gamble to make money; Dechant, 
2014; for recent review and meta-analysis, see Tabri, Philander, et al., 2021; Tabri, Xuereb, 
et al., 2021) despite the fact that the odds of success are not in the gambler’s favor. The 
impacts of COVID-19 may be particularly harmful to those who are financially motivated 
because perceived economic disadvantage—which has increased during the COVID-19 
pandemic—interacts with the desire to gamble for financial reasons and facilitates prob-
lematic gambling behavior (Tabri et al., 2017a; Tubadji et al., 2021; Hodgins & Stevens, 
2021). As such, financial motivations hold the potential to inform our understanding of 
gambling behaviors and outcomes during COVID-19.

Importantly, the harms that stem from gambling are not restricted to those who gamble 
problematically. Lower-risk gamblers also experience gambling-related harms and, perhaps 
counterintuitively, experience a greater proportion of the harms that stem from gambling 
(Browne & Rockloff, 2018). Moreover, gambling risks and harms can radiate outwards, 
affecting family members, friends, employers, and communities (Alexander Blaszczynski, 
2009; Browne et al., 2016; Langham et al., 2016). There is some indication that gambling-
related harms experienced by all these parties have been exacerbated as a result of the 
COVID-19 pandemic due, in part, to the isolation, confinement, fear of disease, and the 
availability of online gambling (Hakansson et al., 2020).

In the current research, we used a repeated-measures design (two waves separated by 
three months) to better understand gambling and its correlates during COVID-19 precip-
itated closure of land-based casinos and community gambling facilities, which occurred 
six weeks prior to the first wave of data collection. Specifically, we assessed online gam-
bling behaviors, problem gambling severity, mental health problems, and financial con-
cerns and motivations among gamblers during COVID-19 corresponding with the closure 
of most land-based gambling venues in the province of Ontario, Canada. Collected data 
represented two time points over the course of three months. During the first wave of sur-
vey research, Ontario had just entered its first province-wide lockdown, which severely 
restricted movement and access to public and private venues, including land-based gam-
bling establishments (e.g., casinos and community gaming facilities). The second wave of 
research occurred during a period of restriction easing, although most land-based gambling 
venues, such as casinos, remained closed.

In this study, our stated hypotheses tested self-reported change in online gambling. 
Change refers not only to increased or decreased frequency of play, but also games played, 
and change in environment (e.g., online). Specifically, we predicted that participants who 
reported an increase (relative to decrease) in mental health problems during the first few 
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months of the COVID-19 lockdown would report greater change in online gambling dur-
ing the COVID-19 land-based gambling restrictions at wave 2. In addition, we predicted 
that people who reported their household income as being negatively affected by COVID-
19 would report greater change in online gambling during the pandemic gambling restric-
tions compared to people who reported negligible impacts on household income. We also 
hypothesized that people who gambled and who are more (relative to less) financially 
focused—the belief that the possession of money is a central domain to self-definition and 
thus self-worth—would report greater changes in online gambling involvement during 
COVID-19 gambling restrictions. Lastly, we tested the supposition that those who have 
more (relative to less) symptoms of gambling problems would report greater change in 
online gambling during the COVID-19 gambling restrictions.

Transparency Statement

Hypotheses and the data analytic plan were pre-registered via the Open Science Frame-
work (OSF): https:// osf. io/ wcqbf. For the sake of transparency, data was collected prior 
to pre-registration but not analyzed until after pre-registration occurred. All materials and 
data are available via OSF. Participants also completed other measures related COVID-
19 experiences. The present study focuses only on those variables relevant to the above-
described hypotheses.

Methods

In this study, we assessed a cohort of adult gamblers in Ontario (n = 940) who initially 
responded to an online survey (wave 1 = April 21 to 28, 2020) during the first instance of 
strict lockdown measures—a time of substantial economic disruption and restrictions on 
recreational activity, including land-based gambling. This cohort then provided follow-up 
responses to an online survey administered after the easing of some lockdown measures, 
while over 90% of casinos remained closed (wave 2 = August 1 to 19, 2020).

Participants and Procedure

Follow-up recruitment of adult gamblers (18 years and older) in Ontario (n = 1,018) was 
conducted by Delvinia, an online survey sample provider located in Toronto, Ontario, Can-
ada, that served as the sole panel provider for the entire study. Utilizing their AskingCana-
dians panel population of over one million Canadians, Delvinia sent out recruitment notifi-
cations to registered members who had responded to the first wave survey, conducted at the 
end of April, 2020. Respondents recruited were directed to the research team’s Qualtrics 
survey, where data was collected and verified for quality assurance. Return respondents 
were again screened before filling out the survey to ensure they were at least 18 years old, 
residents of Ontario, and had gambled at least once in the past 12 months, either on land or 
online. Survey respondents also received an informed consent statement prior to the survey 
and a debriefing statement at the end. This research received ethics approval from Car-
leton University Research Ethics Board-B (project ID#113017). Following questionnaire 

https://osf.io/wcqbf
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completion, Delvinia compensated participants through a variety of consumer points pro-
grams (e.g., Hudson Bay Company, Aeroplan, VIA Preference, Petro Points, etc.).1

Of the 1,018 participants who completed both waves, 73 were excluded due to missing 
responses on key measures examined in the current research, three were excluded because 
they indicated they “did not know” when responding to a question about whether their 
income was affected by COVID-19, and two participants were excluded because they pro-
vided conflicting responses on the measure of online gambling (e.g., spent more money on 
gambling and spent less money on gambling). Thus, 940 participants were included in the 
analyses.

Measures

Mental Health Problems

Mental health problems were assessed through the severity of depression and generalized 
anxiety symptoms. Depression was assessed through the Patient Health Questionnaire 
(PHQ-9), derived from the Primary Care Evaluation of Mental Disorders (PRIME-ED) 
diagnostic tool for mental disorders (Homans, 2012; Kroenke et  al., 2001). The PHQ-9 
includes nine items from the Diagnostic and Statistical Manual of Mental Disorders, 
fourth edition (DSM-IV) depression criteria, which are scored out of a total possible 27 
points. Moreover, the PHQ-9 shares a prompting question with the tool assessing anxiety 
symptoms, the General Anxiety Disorder (GAD-7) questionnaire: “Over the last 2 weeks, 
how often have you been bothered by any of the following problems?” Interpretation of 
depression scores include minimal (0–4), mild (5–9), moderate (10–14), moderately severe 
(15–19), and severe (20–27). The GAD-7 presents seven DSM-IV items for general-
ized anxiety disorder (Spitzer et al., 2006). Scoring was out of a total possible 21 points 
and features four interpretive categories, including minimal (0–4), mild (5–9), moderate 
(10–14), and severe (15–21). Change in mental health problems was calculated by averag-
ing depression and anxiety scores at waves 1 (αdepression = 0.89 and αanxiety = 0.92) and 2 
(αdepression = 0.92 and αanxiety = 0.93), and subtracting the average score of wave 2 from wave 
1. As such, higher scores reflect worsening mental health.

Financial Motivation

Financial motivation was viewed as an extension of a financially focused self-concept—
the belief that self-definition and self-worth are primarily tied to financial success—and 
assessed via the validated Financially Focused Scale (Tabri, Will Shead, et  al., 2017; 
Tabri, Wohl, et al., 2017; Tabri et al., 2017a). The short 4-item version was administered 
in wave 2 and assessed responses to key statements, including “How I feel about myself is 
largely based on the amount of money I have,” “My moods are influenced by the amount 
of money I have,” “People will think less of me if I don’t have a lot of money,” and “The 
opportunities that are available to me depend on the amount of money I have.” The factor 
structure of the 4-item version was recently replicated using confirmatory factor analysis 

1 Points are not redeemable for cash and cannot be applied to gambling activities and the level of compen-
sation is based on the length of the survey (in time spent on average); the specific details of which are not 
shared publicly.
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and was shown to have strict temporal measurement invariance among community gam-
blers over a one-month period (Tabri et al., 2021a, 2021b). Response options for each item 
were anchored at “not at all” (1) and “extremely” (5). The items were averaged with higher 
scores indicating greater financial focus (α = 0.84).

Financial Impacts

Self-reported financial impacts during the COVID-19 pandemic were assessed in wave 2 
via a 7-point Likert scale pertaining to household income. Respondents indicated to what 
degree they agreed or disagreed with the statement: “My household income has been nega-
tively affected by COVID-19.” Participants could also indicate “don’t know” as a response; 
these individuals were excluded from the analysis.

Online Gambling Involvement

In wave 2, participants indicated whether they had engaged in 13 different gambling activi-
ties (see Table 1). Participants who reported involvement in at least one gambling activity 
were also asked to report whether they spent “more” or “less” money and “more” or “less” 
time gambling since wave 1 (i.e., the beginning of the COVID-19 lockdown). They were 
also asked if they played a “larger number,” a “smaller number,” or online gambling games 
they “never played before” the “COVID-19 gambling venue restrictions.”

Gambling Problems

The Problem Gambling Severity Index (PGSI; Ferris & Wynne, 2001) assessed gambling 
problems over the past 12 months through nine items scored out of a total 27 points. Inter-
pretive categories include non-problem gambler (0), low-risk gambler (1–2), moderate-risk 
gambler (3–7), and high-risk problem gambler (8–27). The tool has good internal reliabil-
ity in the first wave of the current research (α = 0.95; Price, 2020).

Results

Descriptive statistics for demographic and psychological factors and online gambling 
behaviors are reported in Table 1. Just over half of participants indicated playing the lottery 
online (53.3%) and close to a quarter indicated playing instant lottery online (23.2%). Other 
online games were endorsed to a lesser degree (see Table 1). Based on the PGSI scoring 
criteria, most participants did not have gambling problems (n = 688; 73.2%), some were 
at low risk for gambling problems (n = 127; 13.5%), few were at moderate risk for gam-
bling problems (n = 59; 6.3%), and few were at high risk for gambling problems (n = 66; 
7%). PGSI, change in mental health problems, FFS, and reports of a decrease in household 
income due to COVID-19 were positively intercorrelated and of small-to-moderate magni-
tude (see Table 2).

Cluster Analysis of Online Gambling Involvement During COVID‑19

All items used to assess online gambling involvement were included in a two-step clus-
ter analysis. In two-step cluster analysis, the data are pre-clustered in step 1. That is, a 
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data matrix is prepared in step 1 that is used in step 2. In step 2, a model-based hierarchi-
cal technique is applied to the data matrix from step 1. The log-likelihood distance was 
used to automatically identify clusters in the data as all variables described above, in the 
Methods section, were nominal categorical. The results indicated that there were three par-
ticipant subgroups defined by different online gambling behaviors (see Table 1). Almost all 
subgroup 1 participants (n = 357) did not play online games. All subgroup 2 participants 
(n = 202) played a wide range of online games during COVID-19 including the lottery, 
EGMs, poker, and sports betting. They also indicated changes in their online play during 
COVID-19 (e.g., money and time spent on their activities and activities played). Subgroup 
3 participants (n = 381) played mainly the lottery online and indicated no change in their 
online gambling compared to subgroup 2 participants.

Hypotheses Tests

A multinomial regression determined online gambling group membership as a function of 
the predictors. Univariate analyses examined the zero-order relations (one for each pre-
dictor; see Table  3). A multivariate analysis examined the unique relation between each 
predictor and online gambling group membership controlling for shared variance between 
predictors (see Table 4). In the analyses, the reference group was subgroup 3 (played online 
games, largely the lottery, but did not report a change in online gambling activities) and we 
examined the likelihood of participants being classified in subgroups 1 (did not play online 
games) and 2 (played online games during COVID-19 and indicated changes in online 
play).

Unstandardized regression coefficients and odds ratios for univariate associations are 
reported in Table 3 and reported for multivariate associations in Table 4. In line with our 
hypotheses, an increase in mental health problems from wave 1 to wave 2, greater finan-
cially focused self-concept, reporting that income was negatively affected by COVID-19, 
and greater problem gambling severity were each associated with change in online gam-
bling and greater probability of subgroup 2 membership (online multi-game players that 
changed their online activities) relative to subgroup 3 (online lottery players). The mag-
nitude of the relations was small. In the multivariate analyses, the strength of the relation 
between each predictor and group membership was slightly attenuated but remained statis-
tically significant.

None of the predictors differentiated between participants in subgroup 1 (who do not 
play online games and did not change their behavior during the COVID-19 data collection 
period) and participants in subgroup 3 (people who largely played the lottery online and 
reported no change in their online play).

Table 2  Correlations between the 
predictor variables

** p < .01
N = 940

Variable 1 2 3 4

1. Change in mental health problems —
2. Financially focused self-concept .32** —
3. Income negatively affected by COVID .23** .19** —
4. Problem Gambling Severity Index .16** .25** .15** —
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Discussion

During the entry and exit of the first lockdown in Ontario, Canada, this study found that 
variation in online gambling involvement during the COVID-19 pandemic was associated 
with increased mental health problems over time, negative household income impacts due 
to COVID-19, stronger financially focused self-concept, and elevated gambling problems. 
Three subgroups of online gamblers were identified and characterized as generally abstain-
ing from online gambling during COVID-19 (subgroup 1); active online gamblers dem-
onstrating greater changes of time, money, and game involvement (subgroup 2); and those 
who gambled online during COVID-19, but reported no change in their level of involve-
ment and mostly played lottery (subgroup 3). None of the predictors was able to differenti-
ate between subgroups 1 and 3.

Recent studies examining the COVID-19 influences on online gamblers have reported 
mixed outcomes—some studies report increased gambling involvement, whereas others 
describe a decrease (Fluharty et  al., 2020; Frisone et  al., 2020; Håkansson, 2020; Price, 
2020; Sharman et al., 2021). This study’s findings, using a cluster analysis approach, pro-
vide some context for previous investigation’s varied results. Specifically, we found a dis-
tinct at-risk cohort who report variable gambling involvement (subgroup 2), which may 
relate to their increased mental health problems over time, in addition to financial stress 
and focused motivation. Indeed, while some increase gambling to cope with negative lived 
experiences (e.g., poor mental health and financial troubles; Dechant, 2014; Schellenberg 
& Mcgrath, 2016), others retreat from activities following long-term negative conditions 
like depression (Lewinsohn & Libet, 1972). The study herein also complements one Aus-
tralian study that did not find associations between problem gambling, gambling involve-
ment, or psychological distress (Gainsbury et al., 2020)—that study reported moderate risk 
gamblers had a greater likelihood of increased gambling frequency compared to non-prob-
lem and low risk gamblers. The lack of associations in Gainsbury and colleagues’ (2020) 
study may be due to the current study’s use of a repeated-measurement design in which 
participants reported current states rather than relying on recall over multiple months. Our 
analytic approach also included financial impact dimensions and motivations, previously 
not widely adopted.

The current study is unique among the existing (published) research on gambling during 
the COVID-19 pandemic because it is one of the first to examine mental health changes 
as they relate to online gambling involvement at more than one point in time, while also 
considering financial impacts and motivation. Accordingly, this study provides insights 
into subgroups most vulnerable to mental health changes over time and variations in 
online gambling involvement. Those insights may be helpful when designing prevention 
approaches during times of reduced access to land-based gambling venues, such as during 
subsequent COVID-19 lockdowns. For example, our findings suggest that educational mes-
saging during the pandemic (and similar events) may have the greatest utility in terms of 
reducing excessive gambling behavior if it focuses on some people’s tendency to increase 
their gambling, especially if they are gambling to escape mental health problems (or the 
stress associated with the pandemic), or gambling as a means to make money (or make 
up for money lost as a result of the pandemic). Our findings also show that some people 
decreased their gambling during the pandemic. Understanding this group better may help 
with prevention efforts during the pandemic, but also be helpful post-pandemic. Indeed, 
there is currently a dearth of research on factors that lead to decreased gambling. Further-
more, results suggest that online gambling operators should (re)consider the information 
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and resources provided to players during constricted gambling availability (Stark & Robin-
son, 2021). For example, gambling operators should consider disseminating tailored infor-
mation supporting players demonstrating play variation (determined via player account 
data).

This study addresses a need for repeated measurement research examining gambling 
impacts on public health phenomena (Price et al., 2021). Future research could try to rep-
licate findings in international jurisdictions with different lockdown conditions and over 
longer time periods. Increased focus on identifying subgroups and addictive behaviors, 
integrating financial concerns and financially-focused self-concept, can improve our under-
standing of gambling problems and COVID-19 impacts.

Limitations

The current study only analyzed two time points separated by three months; though 
this may limit the breadth of our analyses, the data collected reflects a response to rap-
idly evolving changes in the pandemic. Recall bias may have affected results, and exter-
nal validity may be limited as results are drawn from a single provincial jurisdiction. 
However, Ontario has a substantial foreign-born population (~ 30%; Ontario Ministry of 
Finance, 2017), which may mitigate social/cultural influences of more homogenous gam-
bling populations. Some question items drafted for this survey may also have limited util-
ity in assessing positive impacts associated with the pandemic, such as the Likert-scale 
question asking whether “my household income has been negatively affected by COVID-
19” (strongly disagree-strongly agree). Finally, the wording used to describe our analytic 
strategy varied slightly from that outlined in our pre-registration. For instance, instead of 
framing a hypothesis as a test of factors that may lead to “greater gambling involvement,” 
we changed the wording to be one that tests factors that may lead to “variance in online 
gambling.” We made this change because (after pre-registration) we realized wording the 
hypothesis as a test of “greater gambling involvement” neglects the fact that some people’s 
gambling may decrease.

Conclusion

This study identified an online gambling cohort (subgroup 2) who varied the time, money, 
and games played during the COVID-19 pandemic. This subgroup’s behavioral profile was 
associated with increased mental health problems over time, negative COVID-19 impacts 
on household income, stronger financially focused self-concepts, and elevated gambling 
problems. There is a critical need for further research on the intersection of online gam-
bling, mental health, and financial security and motivation in other international settings. 
Such studies will help build consensus understanding on the pandemic effects—and more 
broadly stress and gambling access—related to comorbid health risks and socioeconomic 
determinants of health. To this end, a third wave of data has been collected and will be fea-
tured in future analyses of gambling and health trends.
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