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Abstract: Objective: The current research aimed to examine the biopsychosocial
characteristic profile of online gamblers, relative to land-based exclusive
gamblers, both concurrently and prospectively in a large national cohort of
Canadian adults. Method: This cohort was recruited from Leger Opinion’s
registered panel of online participants. In addition to demographic information, the
survey battery included assessment of comorbidities of disordered gambling
(substance use disorder and other behavioral addictions), level of stress, past year
life events, presence of mental health disorders, impulsivity, gambling
engagement, gambling fallacies, family history of problem gambling, past year
problem gambling and gambling-related harm. The 1-year follow-up survey was
completed by 55.9% of this cohort. Results: Significant differences between online
and land-based exclusive gamblers were detected on all gambling engagement
measures at baseline. For example, those who gamble via online platforms spend
more time gambling than land-based exclusive gamblers (M = 58.86 versus M =
20.13 hours respectively), engage in more types of gambling (M = 4.10 versus M
= 2.46) and incur greater gambling losses (M = $-960.56 versus M = $-382.84).
Both the concurrent and prospective predictive analyses indicate that access to
legal online gambling, increased frequency of engagement, higher impulsivity,
younger age, and being male are variables that robustly and significantly predict
gambling engagement via an online platform. Conclusions: The results of this
study indicate while there are some robust factors that distinguish online from
land-based exclusive gamblers, online gamblers are psychosocially a heterogenous
group that does tend to engage in gambling to a greater extent than land-based
exclusive gamblers. Additional longitudinal research is required examining the
individual characteristics of online gamblers as this sub-population does appear to
differ from that of land-based exclusive gamblers.
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For the vast majority, gambling is an activity that provides
recreation and entertainment. For a significant minority however,
engagement with this activity yields harms. Moreover, gambling in an
online platform has been associated with increases in gambling, gambling
related harms and problem gambling (Gainsbury et al., 2012; Wood &
Williams, 2011). This may in part be attributed to the availability,
accessibility, affordability, anonymity and convenience of internet
gambling (McCormack et al., 2013; Williams et al., 2015). In Canada,
gambling opportunities are regulated by each provincial government. Thus,
there are differences between provinces with respect to availability of both
land-based and online opportunities. Williams (2023) provides a succinct
historical timeline of online gambling in each of the Canadian provinces.
To summarize, since its debut in 2004 in British Columbia, legal online
gambling has been introduced in all other provinces (Williams, 2023), and
expanded in the scope of available game types offered online (Stevens,
2023; Williams, 2023). It has also been demonstrated that while gambling
online remains relatively uncommon in Canada, gambling via an online
platform has increased across time (Williams et al., 2021). Yet, while the
current trend in the gambling landscape includes an expansion of online
gambling opportunities, not all gamblers will engage in this platform. As
noted by Lawn et al. (2020) however, what characteristics delineate those
who gamble online from land-based exclusive gamblers is not yet well
established.

Among treatment seeking populations, it has been found that online
gamblers tended to have started gambling at a younger age, be younger
when seeking treatment and be male (Sancho et al., 2021, Estévez et al.,
2017). Treatment seeking online gamblers also tended to be single (Estévez
et al., 2017), have higher attained level of education (Sancho et al., 2021),
be employed (Sancho et al., 2021), have higher household income (Estévez
et al., 2017), and greater household debt (Estévez et al., 2017). Although
Lopez-Torres et al., 2021 found that online gamblers had lower debt than
land-based exclusive gamblers. Relative to land-based exclusive gamblers,
online gamblers had higher sensation seeking or impulsivity scores (Sancho
et al., 2021, Lopez-Torres et al., 2021), but no difference in the Illusion of
Control (Sancho et al., 2021). Lopez-Torres et al., 2021 also found that
online gamblers did not differ from land-based exclusive gamblers in levels
of anxiety or depression.

Within samples of problem or pathological gamblers who have not
sought treatment, there are some conflicting findings. While being young
and male were predictive of online gambling engagement in most studies
(Hing et al., 2017; Hing et al., 2015; Hubert & Griffiths, 2018; Ukhov et al.,
2021), Ukhov et al. (2021) suggest that these demographic characteristics
were weak predictors of problematic online gambling. Furthermore,
contrasting with studies of treatment seekers, amongst pathological
gamblers those who gamble online were more likely to be unemployed
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(Hubert & Griffiths, 2018). Hing et al., 2015 also found that online problem
gamblers experienced /ower psychological distress and were less likely to
seek help. However, Hing et al. (2017) found that problems with online
gambling were associated with greater psychological distress, lower
household income, greater substance use/abuse, and more negative attitudes
towards gambling. Hubert and Griffiths (2018) found that online gamblers
were more likely to engage in online video gaming, including social
networking games, and to also reject responsible gambling tools compared
with land-based exclusive gamblers.

For the studies where a general population samples have been
examined, online gambling has been associated with being male in some
studies and female in others (Edgren et al., 2017; Gainsbury et al., 2012;
Wood & Williams, 2011). Online gamblers tend to be younger (Edgren et
al., 2017; Gainsbury et al., 2012; Whelan et al., 2021; Wood & Williams,
2011), single or common-law but not legally married (Edgren et al., 2017;
Wood & Williams, 2011), employed full time (Edgren et al., 2017; Wood
& Williams, 2011) or have the status of “full time student” (Gainsbury et
al.,2012; Wood & Williams, 2011), have higher household income (Edgren
et al., 2017; Gainsbury et al., 2012; Wood & Williams, 2011) but also
greater household debt (Estévez et al., 2017). Online gamblers report
greater substance abuse/dependence and other addictions compared to land-
based exclusive gamblers (Gainsbury et al., 2012; Wood & Williams, 2011)
and greater engagement in computer gaming (Edgren et al., 2017). It has
also been shown that compared to land-based exclusive gamblers, online
gamblers have greater gambling enagement and more problematic gambling
behaviors (Edgren et al., 2017; Gainsbury et al., 2012; Wood & Williams,
2011). There is some evidence that suggests online gamblers have different
motivations for gambling compared to land-based exclusive gamblers,
being motivated by relaxation rather than to win money (Whelan et al.,
2021), and that online gamblers have a more positive attitude towards
gambling (Gainsbury et al., 2012; Weidberg et al., 2018).

It is possible that some of inconsistencies highlighted in the
reviewed literature may be a result of the differing samples and/or different
data collection periods. It is also possible that the inconsistencies are due to
the cross-sectional in nature of the reviewed literature. As such, the current
study sought to examine the factors that delineate online gamblers from
land-based exclusive gamblers in a large, nationally representative,
longitudinal cohort.

Al: The current research aimed to examine whether there are
significant differences in gambling engagement between online and
land-based exclusive gamblers.
A2: The second aim of this study was to examine the concurrent
biopsychosocial characteristic profile of online gamblers, relative to
land-based exclusive gamblers
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A2: The third aim of this study was to examine the baseline
characteristic profile that is predictive of gambling online
prospectively.

Method

The data used in this study were collected as part of the Alberta
Gambling Research Institute (AGRI) National Study on Gambling and
Problem Gambling (ANP) Online Panel project. The ANP Online Panel
study received approval from the University of Lethbridge Human Ethics
Review Board (protocol #2018-063). The full survey used in this project
can be viewed at: https://www.ucalgary.ca/research/national-gambling-

study/.

Sample

The national cohort was recruited from Leger Opinion’s (LEO)
registered panel of online participants. Leger’s participant pool is structured
to be demographically and geographically representative of the adult
Canadian population (aged 18+, see: https://leger360.com). Email
recruitments were sent to LEO panelists and between August 16 to October
10, 2018, and those who reported gambling at least once per month or more
in the past year were directed to the online survey. Recruitment continued
until at least 10,000 surveys were completed by an equal number of
respondents per province or region. A Baseline sample of 10,199 was
obtained, however, n = 145 respondents were eliminated as they reported
zero gambling engagement during the year prior to the baseline survey.
Thus, the baseline sample size was n = 10052, with n = 7729 of these
engaging in exclusively land-based gambling platforms and n = 2325
engaging in online gambling platforms. Then, between August 20 and
November 30, 2019, baseline participants who had agreed to be recontacted
(n = 8318) were re-recruited for the follow-up survey. A total of 4,707
completed the follow-up survey, which represents 56.59% of those who had
agreed to be re-contacted. Participants received $10 CAD plus the standard
LEO remuneration for each, the baseline and the follow-up, survey
completed.

Measures

In addition to demographic information, the survey battery included
assessment of comorbidities of disordered gambling (substance use disorder
and other behavioral addictions), level of stress, past year life events,
presence of mental health disorders, impulsivity, gambling engagement,
gambling fallacies, family history of problem gambling, past year problem
gambling and gambling-related harm. Specific to the current study, the
following instruments were used:
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Problem Gambling Severity Index (PGSI) (Ferris & Wynne, 2001). The
9 item PGSI provides a summed total score indicating past year severity as
well as interpretive categories, 0 = non-problem gambling, scores of 1-2 =
low risk, scores of 3-7 = moderate risk, and scores of, 8 or higher = problem
gambling (Ferris & Wynne, 2001). The internal consistency was high (.94)
in this sample.

Gambling Participation Instrument GPI (Williams et al., 2017). The GPI
assesses past year gambling engagement. Test re-test reliability for the GPI
range from poor to good (.46 to .84) depending on domain (Williams et al.,
2017). The validity coefficients are good to excellent, ranging from .67 to
.89 in the current sample. The current study utilized the following domains
from the GPI:

Number of Types. The total number of different gambling types
engaged in during the past 12-months including: lottery/raffle tickets,
instant win tickets, electronic gambling machines (EGMs), casino table
games, sports betting (including horse racing), bingo, speculative market
activities, and ‘other types (i.e., those not listed). Minimum possible = 0,
maximum possible = 8.

Frequency. Participants indicate how often in the past 12-months
they engaged in each gambling type. Response options: 0 = Never, 1 = Less
than once a month, 2 = Once a month, 3 = Two to three times a month, 4 =
Once a week, 5 = Several times a week, 6 = four or more times a week.
Total frequency is derived by summing frequency of engagement on all
reported types of gambling which yields a range of 0 — 48.

Total Losses. Net expenditures reported for each type of gambling
were summed. Total losses then recoded any reported total wins to +1 so as
to improve validity of expenditure estimates (Williams et al., 2017; Wood
& Williams, 2007).

Time. The sum of all time spent on all types of gambling, with
values at and above 500 being reset to a maximum of 16 hours per day for
31 days.

Platform. Derived from respondents reports of their means of
access for each type of gambling game (e.g., bought a lottery ticket at a local
store, bought lottery tickets online, played poker online). Responses were
coded to indicate access to gambling by way of land-based exclusive
platform(s) or online platform. Thus, land-based exclusive gamblers are
juxtaposed with gamblers who engage in any online gambling; regardless
of online platform exclusivity or in addition to land-based activities.

Biggest Win. Respondents were asked to report the largest win they
recall from the past 12-months by selecting from one of eight categories: 1
=350, 2 = $1-8199, 3 = $200-$499, 4 = $500-$999, 5 = $1000-$1999, 6 =
$2000-$4999, 7 = $5000-$9999, 8 = $§10000 or more.

Family History of Problem Gambling. At baseline, participants
reported any known familial history of problem gambling.

Gambling Fallacies Measure (GFM) (Leonard et al., 2015). The
GFM is a 10-item multiple-choice instrument. High scores (maximum = 10)
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indicate greater resistance to gambling fallacies, and low scores indicate
endorsement thereof (minimum = 0). The internal consistency of this
instrument is very good (omega = .89) (Leonard et al., 2020). The overall
one-month test-retest reliability of the instrument is good (0.70).

Legal Online Gambling Access. A variable was created to account
for interprovincial differences in access to legal online gambling during
each data collection period. At the time of data collection for this study,
legal online gambling was available in all provinces except Alberta and
Saskatchewan. So, based on the participants provincial location legal online
gambling was coded with ‘1’ and no provincial legal gambling was coded
as ‘0.

Comorbidities. Past year use of tobacco, alcohol, cannabis, and
illicit drugs; spending on cannabis; alcohol and drug help seeking; and past
year presence of a behavioral addiction. Past year substance use disorder,
generalized anxiety, panic disorder and major depression were assessed
using the DSM-5 criteria(American Psychiatric Association et al., 2013).
For brevity, the reader is referred to the above link to the full survey for
instruments/items assessing comorbidities.

Stress. Past year level of stress was assessed via an item adopted
from the annual Canadian Community Health Survey (CCHS; I = Not at
all stressful to 5 = Extremely stressful) (Government of Canada, 2018).

Personality. The NEO Personality Inventory - Revised (NEO PI-R)
(Costa & McCrae, 1992) was used to assess impulsivity. Internal
reliabilities of the NEO-PI-R domain scores are known to be high, ranging
from .86 to .92 (Costa & McCrae, 1992). The concurrent and discriminant
validity of the NEO has been well established in both normal and clinical
populations (Costa & McCrae, 1992).

Past Year Negative Life Events. Participants were asked to respond
to an adapted version of the Life Events Questionnaire (Vuchinich et al.,
1986) to examine negative life events experienced. A summed score of all
negative life event items was derived with a minimum score of zero and a
maximum score of 39.

Analysis Plan
Data Handling

The survey administration required a participant response for each
applicable item and therefore sample size differences are due largely to the
non-applicability of items for some respondents. As previously noted, there
were n = 145 respondents removed from analyses as they reported no past
year gambling at baseline, as such, the included sample at baseline was n =
10054. Cases with non-applicable responses were excluded from analyses.
All variables were checked for skewness (skew > + 0.4) and univariate
outliers (z > £ 3.29). Skew was detected in the gambling engagement
variables time spent and money spent (total losses) and outliers were
detected in the total gambling loss variables at both time points. Skew was
not corrected by transformation, however, planned analyses included tests
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robust to skew in large samples. Because of the multiple planned analysis
necessary to address the study aims and their exploratory nature, alpha level
was set at .01 a priori with Bonferroni corrections for multiple comparisons
used where appropriate. Variables capturing a continuous constructs, even
if collected in via an ordinal item such as household income, will be
included in concurrent and predictive models as continuous. In recognition
of the difference between statistical and clinical significance, any
associations at or below .17 are interpreted as weak (Hemphill, 2003).

Analysis

All analyses were conducted in SPSS version 28. Paired t-Tests
were calculated for between group continuous measure comparisons as
paired t-Tests are robust against skew with large samples. The baseline
cross-sectional characteristic profiles of individuals engaging in online
gambling versus land-based exclusive gambling were examined using
binary logical regression. Then, individual characteristic variables that were
significantly associated with our dependent variable (online gambling at
follow-up) were included in the longitudinal examination using binary
logistic regression model.

Prior to completing analyses to address the aims of the current study,
logistic regression was used to investigate characteristics that differentiated
respondents who completed the follow-up survey (n = 4676 after exclusions
noted above) from those who did not (» = 5378). All demographic and
problem gambling variables examined in this study were included, and
variable entry was forward stepwise. Variable entry order was determined
by Wald statistic with a minimum entry of p = .05 and removal level of p =
.10, with a cut point of .5. Optimal model fit occurred with only five
significant variables: age, PGSI score, marital status, family history of
problem gambling, and sex. Individuals who did not complete the follow-
up survey were more likely to be younger, male, not married or in a
common-law relationship, have lower PGSI scores, and were less likely to
have a family history of problem gambling. A test of the full model against
a constant only model was significant, 32 (10, N=9626)=313.95, p <.001.
The variance accounted for was moderate, Nagelkerke R squared = .04, and
the overall prediction success was also moderate (56.90%) with 50.90% of
completers successfully classified correctly and 62.40% of non-completers
correctly classified. The interpretation of all findings should take these
group differences into account.

Results
The demographic profile of the sample at baseline and follow-up are
presented in Table 1. Also, as seen in Table 1, only 23.10% (rn = 2325) of

the sample engaged in gambling using an online platform at baseline, the
majority (76.90%, n = 7729) were land-based exclusive gamblers. At
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follow-up, the percentage of land-based exclusive and online gamblers was
similar: 79.40% (n =2711) and 20.60% (n = 965).

Table 1. Demographics

Baseline Follow-up
(n=10054) (n=4676)

Sex

Male 46.40% 48.60%

Female 53.60% 51.40%
Age

Between 18 and 24 4.30% 1.90%

Between 25 and 34 13.00% 10.10%

Between 35 and 44 15.00% 13.60%

Between 45 and 54 19.60% 19.90%

Between 55 and 64 24.50% 27.70%

Between 65 and 74 18.40% 21.10%

75 or older 5.20% 5.70%
Age (continuous) 52.42 (15.39) 54.80 (14.31)
Marital Status

Single 20.40% 19.60%

Married / Common-law 62.40% 63.30%

Separated (still legally 2.90% 2.70%

married)

Divorced 8.20% 8.30%

Widowed 4.60% 5.30%

Prefer not to answer 1.50% 0.80%
Highest level of Education

Primary 2.30%

Some Secondary 4.90%

Secondary 16.70%

Some Vocational 2.90%

Vocational 8.80%

Some post-secondary 14.20%

Post-secondary certificate 19.00%

Bachelor’s or equivalent 19.90%

Professional degree 2.90%

Master’s or Doctorate 6.40%

Prefer not to answer 2.00%
Employment Category

Full-time 43.60% 42.50%

Part-time 11.50% 11.10%

Sick leave, maternity, strike, 3.60% 3.10%

disability

Homemaker (not working for 4.00% 3.40%

money)
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Unemployed
Student (not working for
money)
Retired (not working for
money)
Prefer not to answer
Household Income
Less than $20,000
$20,000 - $39,000
$40,000 — 59,000
$60,000 - $79,000
$80,000 - $99,000
$100,000 - $119,000
$120,000 - $139,000
>$140,000
Uncertain
I prefer not to answer
Household Debt
No debt
Less than $39,000
$40,000 — $79,000
$80,000 - $119,000
$120,000 - $159,000
$160,000 - $199,000
$200,000 - $239,000
$240,000 - $299,000
>$300,000
Uncertain
I prefer not to answer
Impulsivity
Online
Yes
No
Types
Time
Frequency
Total Losses
Biggest Win
$0
$1-$199
$200 — $499
$500 - $999
$1000 - $1999
$2000 - $4999
$5000 - $9999
$10000+

4.40%
1.40%

29.40%
2.10%

6.80%
14.80%
16.80%
14.10%
12.10%
9.00%
5.00%
8.50%
1.00%
11.90%

27.80%
24.90%
9.20%
6.00%
5.00%
4.00%
3.10%
3.30%
4.70%
2.90%
9.10%
14.65 (4.96)

23.10%
76.90%

2.84 (1.65)

29.09 (67.56)
7.06 (5.06)
-516.43 (2546.44)

8.30%
64.20%
11.00%
6.90%
5.20%
2.80%
1.00%
0.60%

3.20%
0.50%

34.80%
1.40%

5.50%
14.70%
17.10%
15.40%
13.30%
8.80%
5.60%
8.50%
0.70%
10.40%

32.20%
23.40%
8.60%
5.70%
5.10%
4.10%
3.10%
3.20%
4.40%
2.70%
7.50%
14.24 (4.96)

20.60%
79.40%

2.50 (1.53)

24.98 (61.44)
6.33 (5.08)
-625.53 (5435.62)

13.80%
62.90%
8.70%
5.80%
5.20%
2.30%
0.70%
0.60%
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PGSI 2.05 (4.44) 1.54 (3.67)
GFM 6.36 (1.86) 6.75 (1.65)
Family history of PG 14.00% 11.70%

Note: Means with standard deviations in parentheses. Age = Age collapsed into categories for
demographic representation, Age (continuous) = Mean and standard deviation of continuous

variable Age.

To examine the first research question, paired t-Tests were
conducted to identify differences between online and land-based exclusive
gamblers on all measures of gambling engagement and problem gambling
scores at baseline. As seen in Table 2, Online gamblers engaged in
significantly more types of gambling (¢ = -34.83, df = 2786.44, p < .001, d
= 1.50), spent more time (hours) gambling (¢ = -17.68, df = 2661.49, p <
.001, d = 65.56), gambled more frequently (¢ = -29.81, df = 2641.05, p <
.001, d = 4.65), and experienced greater gambling losses (¢ = 7.39, df =
2829.44, p < .001, d = 2535.07). Online gamblers also had significantly
higher PGSI scores compared to land-based exclusive gamblers (¢ = -24.77,
df=2786.79, p < .001, d = 4.22).

Table 2. Baseline gambling engagement differences between online and land-based exclusive

gamblers.

Online Land-based Independent t-Test
(n=2325) (n=7729)

Types 4.10 2.46 -34.83, df =2786.44, p < .001, d = 1.50
(2.17) (1.23)

Time (hours) 58.86 20.13 -17.68, df =2661.49, p < .001, d = 65.56
(102.07) (49.57)

Frequency (days) 10.66 5.98 -29.81, df =2641.05, p <.001, d = 4.65
(7.34) (3.46)

Total Losses -960.56 -382.84 7.39, df =2829.44, p <.001, d = 2534.87

PGSI

(3584.34)  (2120.01)
4.57(6.10)  1.29(3.45) -24.77,df=2786.79, p < .001,d = 4.22

Note: Means with standard deviations in parentheses presented, t-Test results obtained with equal
variances not assumed, d = Cohen’s d. Types = types of gambling, Time = time spent gambling
in hours, Frequency = frequency of gambling in days, Total Losses = total financial gambling
losses, PGSI = Problem Gambling Severity Index scores.

With significant differences detected between land-based exclusive
and online gamblers at baseline, binary logistic regression was employed to
identify the characteristics that best distinguished these two groups.
Variables that were significantly associated with online gambling at
baseline were included in this model. No multivariate outliers were
detected, variable entry was determined by Wald statistic, minimum entry
and removal level were p = .05 and p = .10 respectively, and classification
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cutoff was set to .20. A total of n = 9626 cases were included, with n =428
cases eliminated for missing values. Maximal discrimination between
online and land-based exclusive gamblers occurred with 12 significant
variables. In order of descending Wald statistic, these variables were:
number of types of gambling, having access to legal online gambling,
gambling frequency, age (continuous variable), sex, PGSI scores, tobacco
use, marital status, gambling time, impulsivity, video game addiction, and
alcohol use. As seen in Table 3, online gamblers engaged in more gambling
game types, did have access to legal online gambling opportunities,
gambled more frequently (days per month), were younger, more likely to
be male, had higher problem gambling scores, had less tobacco use, were
less likely to have a marital status of married/common-law, or separated but
still legally married, or divorced, spend greater amounts of time (hours) in
each gambling session, have higher impulsivity scores, report having
concurrent video game behavioral addiction, and have greater alcohol use.
A test of the full model against a constant only model was significant, 2
(17, N = 9626) = 1835.64, p < .001. The variance accounted for was
moderate, Nagelkerke R squared = .26, and the overall prediction success
was also good (70.50%) with 71.20% of land-based exclusive gamblers
successfully classified correctly and 68.50% of online gamblers correctly
classified.

Table 3. Binary logistic regression predicting gambling online at baseline.

95% CI
B Wald OR  Lower Upper

Gambling Types 031  131.84%*** 136 129 143
Legal online

0.55 72.45%**% 174 1.53 1.97
Gambling Frequency (days) 0.07 52.12%*%  1.07 1.05 1.09
Age -0.01 37.33%**  ().99 0.98 0.99
Sex (Male) 0.77 26.79%** 216 0.20 23.30
PGSI total 0.04 26.40%**  1.04 1.02 1.05
Tobacco use 0.05 21.26%** 095 094  0.97
Marital status 19.92%%*

Married/ Common Law
-0.68  6.01** 0.51 0.30 0.87
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Separated (but legally married)

-0.70  4.86* 0.50  0.27 0.93
Divorced -0.821 7.861** 0.440 0.248 0.781
Gambling Time (hours)
0.00 15.25%**  1.00 1.00 1.00
Impulsivity

0.02 9.75%* 1.02 1.01 1.03

B. A. Video games
-0.399  7.378** 0.671 0.503 0.895

Alcohol use 0.036 6.882** 1.036 1.009 1.064
Note: B = regression coefficient, Wald = Wald statistic, OR = Odds ratio, 95% CI = 95%
Confidence interval of the Odds ratio, Lower and Upper bounds. Legal Online = Access to legal
online gambling. PGSI = Problem Gambling Severity Index, B. A. Video Games = Behavioral
Addiction to Video Games. *** =p <.001, ** p < .01, * p <.05

The final aim of the study was to examine the baseline
biopsychosocial variables that best predict gambling online at follow-up.
Any baseline variable that was significantly associated with online
gambling at follow-up was included in the forward stepwise binary logistic
regression. No multivariate outliers were detected, variable entry was
determined by Wald statistic, minimum entry and removal level were p =
.05 and p = .10 respectively, and classification cutoff was set to .20. A total
of n =4550 cases were included, with n = 126 cases eliminated for missing
values. Maximal discrimination between online and land-based exclusive
gamblers occurred with 7 significant variables. As seen in Table 4 in order
of descending Wald statistic, those who gambled online at follow-up were
more likely to have gambled online at baseline, to have had access to legal
online gambling at baseline, be younger, male, engage in gambling more
frequently, have lower household debt, and have higher impulsivity. A test
of the full model against a constant only model was significant, y2 (8, N =
4550) = 1194.05, p < .001. The variance accounted for was moderate,
Nagelkerke R squared = .36, and the overall prediction success was also
good (84.10%) with 89.40% of land-based exclusive gamblers successfully
classified correctly and 63.50% of online gamblers correctly classified.
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Table 4. Binary logistic regression predicting gambling online at follow-up.

95% CI
B Wald OR  Lower Upper

Past year online gambling

Legal Online

Age

Sex (Male)

2.50 707.66%** 12.128 10.091 14.577

.66 34.09**%* 1942 1.554 2427

-.02 25.61%** 984 978 990

-40 19.27%%* 672 563 .803

Gambling Frequency (days)

Household debt

Impulsivity

.04 13.64***  1.035 1.016 1.055

-.004  4.68* 996 993 1.00

.02 5.41%* 1.02 1.003  1.041

Note: B = regression coefficient, Wald = Wald statistic, OR = Odds ratio, 95% CI = 95%
Confidence interval of the Odds ratio, Lower and Upper bounds. Legal Online = Access to legal
online gambling. *** =p <.001, ** p <.01, * p<.05

Discussion

This study had three aims, the first of which was to examine whether
online gamblers engage with gambling to a greater extent than land-based
exclusive gamblers and to assess whether they also have more problems
with gambling. The results did indicate that online gamblers do engage in
significantly more types of gambling and at a greater frequency. Online
gamblers also spend significantly more time gambling and experience
significantly greater losses compared to land-based exclusive gamblers.
While the effect sizes for comparisons of types and frequency are small to
moderate, the effect sizes for differences between these two groups on time
spent gambling and total gambling losses were large. In addition, online
gamblers did have significantly higher problem gambling scores compared
to land-based exclusive gamblers. Future studies should examine whether
preventative measure enforcement such as, online time and spending limits,
can effectively reduce harms and problematic gambling behavior among
gamblers who engage in online gambling activities.
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The second aim of this study was to examine the characteristics that
predict gambling online in a concurrent/cross-sectional analysis. Consistent
with previous literature, the variables that characteristic of online gamblers
were: greater gambling engagement (days per month and time per gambling
session), higher problem gambling scores, younger age, a marital status of
not married, separated, or divorced, greater impulsivity, more engagement
with alcohol and video gaming (Edgren et al., 2017; Gainsbury et al., 2012;
Whelan et al., 2021; Wood & Williams, 2011). Unlike Gainsbury et al.
(2012), but consistent with other research (e.g., Edgren et al., 2017; Whelan
et al., 2012; Wood & Williams, 2011) being male was a variable that
significantly contributed to the prediction of online gambling in the current
study. Furthermore, consistent with and extending previous literature
(Sancho et al., 2021), gambling fallacy susceptibility did not distinguish
online from land-based exclusive gamblers. It is also interesting to note that
consistent with other studies (Edgren et al., 2017; Estévez et al., 2017;
Gainsbury et al., 2012; Wood & Williams, 2011), there were significant
concurrent univariate associations between online gambling and both
household income and debt. However, neither income nor debt were
variables that contributed to the cross-sectional/concurrent prediction of
online gamblers. Having access to legal online gambling opportunities on
the other hand, did significantly contribute to this classification model.

The final aim of this study was to examine what baseline variables

predict future online gambling engagement: a prospective analysis. It was
found that those who gambled online at follow-up were more likely to have
gambled online at baseline, to have had access to legal online gambling at
baseline, be younger, male, engage in gambling more frequently, have
lower household debt, and have higher impulsivity. When we examine
robust predictors, those variables that were significant in both the
concurrent and the prospective analysis, we identify several variables that
distinguish online from land-based exclusive gamblers. Having access to
legal online gambling, being younger, male, having higher impulsivity
scores, and gambling more frequently (days per month) are all robust
predictors of future online gambling.
Future longitudinal research is required to replicate and extend these results.
However, these results may indicate that some cross-sectional findings such
as the association between online gambling and increased alcohol use, may
be an artifact of the cross-sectional design. One possible extension of this
study could include examining differences between online and land-based
exclusive gamblers who engage in specific game types (e.g., EGMs/slots,
lotteries, etc.). Future research should also seek to examine the
characteristics that predict the uptake of online gambling as the majority of
the current sample maintained gambling activities — rather than started —via
an online platform.
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Conclusion

The results of this study indicate that online gamblers are
psychosocially a heterogenous group that does engage in gambling to a
greater extent than land-based gamblers. Robust variables distinguishing
between online and land-based exclusive gamblers include having access to
legal online gambling opportunities, gambling more frequently, higher
impulsivity scores, the tendency to be younger and male. Additional
longitudinal research is required to examine gambling motivations,
behaviors and outcomes of online gamblers as it is possible that the
trajectory of problems in this sub-population differ from that of land-based
exclusive gamblers. Access to legal online gambling was one factor that
delineated online gambling from land-based in both currently and
prospectively. Online gambling is a relatively uncommon platform in
Canada, but engagement is growing, and this is likely to increase even more
as the online gambling landscape continues to converge with online gaming.
This may multiply the risk for problematic behaviors and harm for younger
people. More longitudinal research is necessary to monitor the impact of
both availability and the convergence of gaming and gambling on use and
disordered use.
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Research Promotion

The current research aimed to examine the biopsychosocial
characteristic profile of online gamblers, relative to land-based exclusive
gamblers in a large national longitudinal cohort of Canadian adults. The
literature comparing online and land-based exclusive gamblers is largely
cross-sectional and lack longer-term perspective. The results of this study
indicate that there are some robust biopsychosocial factors that distinguish
online from land-based exclusive gamblers, and that online gamblers
engage in gambling activities to a greater extent than land-based exclusive
gamblers.
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