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Abstract

Geographic accessibility has been linked to gambling behavior, but little is known about
whether the perception of gambling availability in both offline and online venues is pro-
spectively associated with adolescent gambling behavior. Further, relatively few studies
have analyzed the interaction between environmental and individual factors in explaining
adolescent gambling and problem gambling. This prospective study examined the asso-
ciation between perceived gambling availability, gambling frequency, and problem gam-
bling among 554 adolescents aged 13—17 years (mean=15.1, female 47.4%) and explored
the moderating role of self-efficacy to control gambling in these associations. Participants
completed assessments of perceived gambling availability and gambling self-efficacy at
baseline. Gambling frequency and problem gambling were measured at follow-up. Two
separate hierarchical regression models were applied to analyze the relationship of per-
ceived gambling availability with gambling behavior and the moderating role of gambling
self-efficacy. Results showed that a greater perception of gambling availability was associ-
ated with a higher gambling frequency and more problem gambling in adolescents. The
impact of perceived gambling availability on gambling frequency and problem gambling
was lower among participants with moderate gambling self-efficacy in comparison with
participants with low gambling self-efficacy. In those adolescents with high self-efficacy to
control gambling, perceived gambling availability was not associated either with gambling
frequency or problem gambling. These results suggest the usefulness of implementing reg-
ulatory policies aimed at reducing gambling availability in adolescents, and the design of
preventative interventions aimed at enhancing self-efficacy to control gambling.
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Over the last decade, gambling has become a common form of entertainment and social
interaction, particularly among adolescents and young people (Molinaro et al., 2018).
In Europe, 11-33% of adolescents aged 15-16 years old reported gambling in the last
12 months, with 1.4% classified as problematic gamblers (ESPAD Group, 2020), defined
as having difficulties in limiting money and/or time spent on gambling that result in sig-
nificant harm for the gambler and/or people in his/her immediate social environment (Neal
et al., 2005).

Interventions and policy responses to gambling behavior and problem gambling among
adolescents should target the contributing factors. Previous studies (e.g., Bonamis, 2019;
Kato & Goto, 2018; Williams et al., 2012) have consistently shown the role of gambling
availability as a determinant of gambling behavior. The fact that gambling behavior in a
society is closely associated with the degree of gambling availability and is supported by
the availability theory (Bruun et al., 1975; Stockwell & Gruenewald, 2003). According to
this theoretical framework, the greater the availability of gambling in a society, the higher
the average of gambling use and gambling-related problems.

Gambling availability has been conceptualized in terms of both geographic gambling
accessibility and perceived gambling availability. The former implies that people within
the same community are equally influenced by the physical presence of nearby gambling
facilities (Abdi et al., 2015; Kang et al., 2019; Moore et al., 2011). Perceived gambling
availability refers to individual’s subjective estimation about the opportunities to access to
gambling facilities (Wechsler et al., 2002) and has been suggested as a better determinant
of gambling behavior in comparison to geographic gambling availability (Ofori Dei et al.,
2020).

Online gambling facilitates access to gambling even in areas where there are no gam-
bling venues (Griffiths & Barnes, 2008; Wood et al., 2007), and there is evidence that prob-
lem gambling prevalence rates are significantly higher among people who gamble online
in comparison with those who gamble offline (Chdliz et al., 2021; Griffiths, et al., 2009;).
However, to our knowledge, only one previous study (Botella-Guijarro et al., 2020) has
examined the relationship of perceived online gambling availability and gambling fre-
quency. Furthermore, as far as we know, the study by Botella-Guijarro et al. (2020) is the
only one that has employed a longitudinal approach to analyze the relationships between
gambling availability and gambling behavior.

In the field of gambling, self-efficacy is referred as the belief of an individual about his/
her ability to resist an opportunity to gamble in a given situation (Casey et al., 2008). It has
been shown that adolescents with high self-efficacy to control gambling behavior tend to
gamble less frequently (Ledn-Jariego et al., 2020) and show fewer gambling-related prob-
lems (St-Pierre et al., 2015). According to the Bandura’s Theory of Self-efficacy (1977),
although environmental factors (e.g., gambling availability) impact people’s behaviors,
the role of individual factors (e.g., self-efficacy) must be also taken into account. Consist-
ently with this postulates, self-efficacy has shown to moderate the impact of environmental
factors on problem gambling. For example, Quinn et al. (2019) found that the impact of
gambling advertising on problem gambling was lower among individuals with high self-
efficacy to control gambling in comparison with those with low self-efficacy. Therefore, it
could be expected that gambling self-efficacy ameliorates the impact of perceived gambling
availability on adolescent gambling behavior. However, as far as we are aware, no previous
studies have analyzed the moderating role of gambling self-efficacy on these relationships.

The majority of gambling research has focused on adolescent problem gambling
because of its negative consequences (e.g., Livazovi¢ & Bojc¢i¢, 2019). Nevertheless,
given the strong association between early adolescent gambling and problem gambling
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in adulthood (Bradley & James, 2020; King et al., 2020), examining the environmental
and personal factors related to gambling frequency in adolescents could be useful for
preventing gambling-related problems in adulthood.

Considering the previous, further research on the prospective influence of perceived
offline and online gambling availability on gambling behavior is needed. Such informa-
tion could be useful for guiding the design of regulatory policies that reduce adoles-
cents’ access to gambling. Moreover, examining individual factors (e.g., self-efficacy)
that could reduce the influence of perceived availability could be useful to improve the
effectiveness of gambling-related preventive interventions. Thus, we aimed to (i) pro-
spectively analyze the association between perceived gambling availability and both
gambling frequency and problem gambling in a sample of adolescents and (ii) examine
whether these associations were moderated by gambling self-efficacy.

Method
Participants and Procedure

We recruited a sample of 869 adolescents (mean age 15.18 years [SD=1.17], 52.6%
males) attending four public high schools in the province of Huelva (Spain). Huelva is a
province located in the southwestern of Spain, with a total of 92 public high schools and
an estimation of roughly 31,000 students (INE, 2021). The sample was selected based
on geographic and social representativeness. Two schools were located in the city of
Huelva, one high school on the coast and one in a rural area.

Information was collected by administering questionnaires at two time points: base-
line (February 2018-May 2018) and follow-up (1 year later). At both baseline and fol-
low-up, two psychologists administered the questionnaires collectively in classrooms.
All participants were informed about the study conditions and the anonymous and
voluntary nature of their participation. Written informed consent of parents and par-
ticipants was obtained before the inclusion of the participants in the study. To match
the baseline and follow-up questionnaires, a self-generated code was assigned to each
participant. From the initial 869 participants, 554 adolescents completed the follow-up
questionnaire, which constituted the final sample of this study.

In order to analyze differences between those adolescents who participated in the
follow-up and those who did not, chi-square statistic was used for categorical varia-
bles, and Mann—Whitney U test was applied in case of lack of normality of data for
continuous variables. Non-statistically significant differences were found between those
adolescents who participated in the follow-up and those who did not in terms of age
(Mann—Whitney U=84,142.5; z=—0.909, p=0.363), gender (;(2=0.646, p=0.422),
perceived gambling availability (Mann—Whitney U=75,749.5; z= —0.553, p=0.580),
gambling self-efficacy (Mann—Whitney U=50,310; z= —0.974, p=0.330), and prob-
lem gambling (Mann—Whitney U=83,612; z= —1.773, p=0.076). Nevertheless, non-
participants reported receiving more weekly pocket money (Mann—Whitney U=64,732;
z=—2.957, p=0.003) and a higher gambling frequency (Mann—Whitney U="77,229;
z=-3.452, p=0.001).

The protocol for this research study was approved by the Bioethics Committee of the
University of Huelva.
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Instruments
Sociodemographics

We collected information on the gender and age of the participants, and an open-ended
response format was used to assess the amount of weekly pocket money they receive.

Perceived Gambling Availability in Adolescents at Baseline

This was measured using the accessibility subscale of the Early Detection of Gambling
Abuse Risk among Adolescent questionnaire (EDGAR; Lloret et al., 2018). This instru-
ment is composed of six items, two of which are reverse-scored, rated on a 5-point Lik-
ert Scale from 1 (strongly disagree) to 5 (strongly agree). Four of these items refer to
the respondent’s knowledge and perceived availability of online gambling (e.g., “I know
websites where I could gamble”) and gambling products in offline venues (e.g., “It is
difficult to find offline venues where to gamble”), and the final two items include meas-
ures of perceived permissiveness to gamble during adolescence (e.g., “It would be easy
to gamble as a minor”). Responses are summed to obtain a measure of availability, with
higher scores representing higher perception of perceived gambling availability. The
Cronbach’s alpha value in the present study was 0.71.

Gambling Self-Efficacy at Baseline

We used the Gambling Self-Efficacy Questionnaire (GSEQ; May et al., 2003) in its
Spanish version (Winfree et al., 2013) to assess the adolescents’ perceived efficacy to
control gambling in 16 situations. Responses are measured on a Likert-type scale rang-
ing from 1 (totally disagree) to 5 (totally agree). Higher scores are indicative of higher
levels of perceived self-efficacy to control gambling behavior. The Cronbach’s alpha
value was 0.98.

Gambling Frequency in the Last 12 Months at Follow-up

Six types of gambling activities were analyzed (sports bets, fruit/slot machines, rou-
lettes, poker, scratch-cards or lotteries, and bingo), including both online and offline
gambling (1 =never, 2=Iless than monthly, 3 =monthly, 4 =weekly, and 5 =daily). An
overall index of gambling frequency in the last 12 months (range: 12-60) was calculated
by summing the scores across all gambling activities.

Problem Gambling Behavior at Follow-up

This was measured using the South Oaks Gambling Screen-Revised for Adolescents
(SOGS-RA; Winters et al., 1993) it its Spanish version (Secades & Villa, 1998). The
SOGS-RA includes 12 items (response options: “yes”=1 or “no”=0) which explore
negative feelings and behaviors associated with gambling consequences. SOGS-
RA scores provide three categories: (a) non-gambler or non-problematic gambler
(scores < 1); (b) at-risk gambler (scores 2-3); and (c) problematic gambler (scores > 4).
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For the purpose of this study, responses were summed into a single measure ranging
from O (non-problem gambling) to 12 (greater problem gambling). The Cronbach’s
alpha value was 0.72.

Analysis Plan

Descriptive and bivariate analyses were conducted to characterize the sample and to exam-
ine the relationships between the study variables. We then conducted separate hierarchi-
cal linear regression analyses to test the utility of perceived gambling availability and the
moderating role of gambling self-efficacy in explaining gambling frequency (model 1) and
problem gambling (model 2). Previous research has shown that gender, age, and disposable
income are associated with adolescent gambling behavior (Escario & Wilkinson, 2020).
Thus, these variables were included as covariates in both regression models, as was the
high school of origin. For each model, independent variables were entered in the follow-
ing order: in step 1, we included gender, age, weekly pocket money received, and school of
origin; in steps 2 and 3, the main effects of gambling self-efficacy and perceived gambling
availability were entered, respectively; and in step 4, we entered the two-way interaction
between the main effects (i.e., perceived gambling availability X gambling self-efficacy).
Using PROCESS macro (Hayes, 2017), simple slope post hoc analyses were conducted to
explore significant interactions and determine the strength of the association between per-
ceived gambling availability and both dependent variables at low (1 SD below the mean),
moderate (sample mean) and high values (1 SD above the mean) of gambling self-efficacy.
Significant transition points were examined using the Johnson-Neyman technique, which
indicates values of the moderator for which the relationship between the independent vari-
able and dependent variables transitions from significant to non-significant. All analyses
were conducted using IBM SPSS v.25.

Results

More than a half of the participants (52.6%) were male, with a mean age of 15.1 years
(SD=1.2). Of the sample, 52.9% reported not gambling during the last 12 months at fol-
low-up, 34.5% indicated they had gambled less than monthly, 9.4% gambled monthly, and
3.2% gambled weekly or more. According to the SOGS-RA, 91.2% of the participants
were classified as non-problem gamblers, while the remaining participants were classified
as at-risk gamblers (6.5%) or problem gamblers (2.3%).

As shown in Table 1, perceived gambling availability was positively correlated with
gambling frequency and problem gambling, but not with gambling self-efficacy. Con-
versely, gambling self-efficacy was negatively correlated with gambling frequency and
problem gambling. In addition, gambling frequency and problem gambling were strongly
correlated.

Table 2 displays the results of the two separate hierarchical regression models to explain
gambling frequency and problem gambling. In the first hierarchical regression model, after
adjusting for sociodemographic variables and self-efficacy, increases in perceived gambling
availability at baseline were associated with increases in gambling frequency at follow-up
($=0.19, p<0.001). In addition, as shown in Table 2, the interaction term of perceived
gambling availability and gambling self-efficacy was significant (8= —0.10, p=0.023).
Simple slope post hoc analyses indicated that perceived gambling availability predicted
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Table 1 Means, standard deviations, and correlations between perceived gambling availability, gambling
self-efficacy, gambling frequency, problem gambling, and sociodemographic variables

1 2 3 4 5 6 7 M SD
1. Perceived gambling avail- - 3.13 093
ability
2. Gambling self-efficacy -.00 - 387 131
3. Gambling frequency —.22%% 0%k - 13.30 234
4. Problem gambling — . 18%F  — 1T7FF 63H* - 031 093
5. Gender (male=0) —.13%% 05 —.16%%  — 16%* - 048 0.50
6. Age 350k -.07 220k 19k .02 - 15.15  1.17
7. Weekly pocket money 10% —-.01 13k .05 —.10%  20%*% - 10.52 11.79

"p<.05, *¥p < 01

Table 2 Hierarchical linear regression explaining gambling frequency and problem gambling among ado-
lescents

Predictor B SE 95% CIforB p AR?

Gambling frequency at follow-up (model 1)

Step 1 1015k
Gender (female=1) —-1.06 25 —-1.54,-.57 -.20 <.001
Age 46 11 .24, .68 .20 <.001
Weekly pocket money .01 .01 -.01,.03 .05 273
High school of origin 226 .09 .04, .40 12 013
Step 2 L0253k
Gambling self-efficacy at baseline -.31 09 -49,-.13 -.16 <.001
Step 3 .03 Hokk
Perceived gambling availability at baseline .54 .14 .26, .82 .19 <.001
Step 4 011*
Perceived gambling availability X gambling self- -22 09 -40,-.03 -.10 .023

efficacy
Problem gambling at follow-up (model 2)
Step 1 067#%*
Gender (female=1) -37 .10 -.57,—-.18 —.18 <.001
Age .16 .04 .07,.25 18 <.001
Weekly pocket money .00 .00 -.01,.01 —-.04 931
High school of origin .00 .03 -.07,.07 .00  .995
Step 2 .019%*
Gambling self-efficacy at baseline -11 04 —-.18,-.03 —.14 .004
Step 3 L017%%*
Perceived gambling availability at baseline .16 .06 .04, .27 14 .006
Step 4 018%*
Perceived gambling availability X gambling self- -.11 .04 -.18,-.03 -.13 .005

efficacy

" p<.05, " p<.01," p<.001
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Fig. 1 Regression slopes for perceived gambling availability (at baseline) on gambling frequency (at fol-
low-up), at low, moderate, and high levels of self-efficacy to control gambling (at baseline)

gambling frequency when gambling self-efficacy was low (b=0.85, SE=0.19, p<0.001)
and moderate (b=0.56, SE=0.14, p<0.001). As shown in Fig. 1, perceived gambling
availability was more positively related to gambling frequency when gambling self-efficacy
was low than when it was moderate. In contrast, when gambling self-efficacy was high, the
relationship between perceived gambling availability and gambling frequency was not sig-
nificant (»=0.30, SE=0.17, p=0.085).

In the second hierarchical regression model, after controlling for sociodemographics and
self-efficacy, perceived gambling availability at baseline (f=0.14, p=0.006) was related to
problem gambling at follow-up. Further, the effect of the interaction term was significant
(= —0.13, p=0.005; see Table 2). Similar to model 1, the simple slope post hoc anal-
yses in model 2 revealed that when gambling self-efficacy was low (b=0.31, SE=0.07,
p<0.001) and moderate (b=0.17, SE=0.05, p=0.003), perceived gambling availability
was associated with problem gambling. This relationship was stronger when gambling self-
efficacy was low as opposed to moderate (Fig. 2). When gambling self-efficacy was high,
perceived gambling availability was not related to adolescent problem gambling (b=0.04,
SE=0.07, p=0.545).

Although the moderating role of gambling self-efficacy was significant in both models,
the Johnson-Neyman procedure revealed two different transition points in which the rela-
tionships between perceived gambling availability, and each of the two dependent variables
became non-significant. In particular, a non-significant relationship was found between
perceived gambling availability and gambling frequency among those who scored 4.87 or
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Fig.2 Regression slopes for perceived gambling availability (at baseline) on problem gambling (at follow-
up) at low, moderate, and high levels of self-efficacy to control gambling (at baseline)

more on gambling self-efficacy (29.3% of the sample), while a non-significant relationship
with problem gambling was found in adolescents with scores of 4.32 or more (53.1% of the
sample).

Discussion

Previous studies have associated both perceived gambling availability (Botella-Guijarro
et al., 2020; Gavriel-Fried et al., 2021; Ofori Dei et al., 2020; Wickwire et al., 2007) and
gambling self-efficacy (Ledn-Jariego et al., 2020; St-Pierre et al., 2015) with adolescent
gambling behavior. To our knowledge, this is the first study to prospectively analyze the
relationship of a measure of gambling availability in both offline and online venues with
gambling frequency and problem gambling. The current study is also the first to analyze
the moderating role of gambling self-efficacy in these previously proposed relationships.
Our findings suggests that perceived gambling availability is longitudinally associated
with gambling frequency and adolescent problem gambling, and gambling self-efficacy
moderates these relationships, so that when gambling self-efficacy increases, the effect
of perceived gambling availability on adolescent gambling behavior decreases and even
disappears.

Consistent with the findings of previous studies that assess perceived gambling avail-
ability in both offline and online venues (Botella-Guijarro et al., 2020) and with those
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that only measured perceived availability of offline facilities (Gavriel-Fried et al., 2021;
Wickwire, et al., 2007), our results suggest that perceived availability is a risk factor for
gambling frequency. It has been demonstrated that the first gambling experiences usually
occur offline (Kang et al., 2020; Torronen et al., 2020). This could explain why our results
are consistent with previous studies showing an association between perceived gambling
availability and gambling frequency, regardless of whether these studies measure online
(Botella-Guijarro et al., 2020) and/or offline gambling (Wickwire et al., 2007). However,
with regard to problem gambling, our results are inconsistent with those of Wickwire et al.
(2007), who did not find a relationship between perceived gambling availability and gam-
bling-related problems. This discrepancy could be related to the fact that these authors did
not use a measure of gambling availability that includes online gambling, as in the case
of our study. Taking into consideration that the prevalence of problem gambling is higher
among online gamblers compared with offline gamblers (Griffiths et al., 2009; Wood &
Williams, 2009), our results highlight the importance of considering the perception of
online gambling availability.

The relationship found between perceived gambling availability and adolescent gam-
bling behavior in this study suggests the need for effective policies aimed at preventing
gambling-related harms. Given that frequent gambling during adolescence is associated
with the development of gambling disorder in adulthood (Slutske et al., 2014), our find-
ings suggest that policy initiatives that limit gambling opportunities (in offline and online
venues) and reinforce restricted access to gambling may be useful in reducing gambling
frequency and, consequently, future gambling-related problems. Moreover, our results also
suggest that these measures could help to prevent problem gambling during adolescence.
Internationally, some governments have moved in this direction, showing how limiting
gambling opportunities is effective in reducing gambling and associated problems. For
example, the Norwegian government imposed a ban on electronic gaming machines, which
resulted in a reduction of gambling prevalence, gambling frequency, and gambling prob-
lems (Lund, 2009). Similarly, Nova Scotia removed approximately 30% of their video lot-
tery terminals and observed a substantial reduction in expenditure and gambling time (Cor-
porate Research Associates Inc. & Nova Scotia Gaming Corporation, 2006). In the case of
online gambling, multiple regulatory initiatives (e.g., blocking financial transactions and
unregulated gambling sites, and the prohibition of certain types of online gambling) have
been suggested to be related to the declining number of online gamblers (Gainsbury, 2012;
Holliday, 2010).

Policy initiatives involving governmental regulation of gambling such as limiting gam-
bling availability are likely to have a wider impact and produce greater benefits compared
with educational approaches based on individual factors (Miller et al., 2014, 2015). Our
findings support the development of gambling regulatory policies aimed at restricting gam-
bling accessibility. In addition, the perceived gambling availability that is frequently pro-
moted in gambling advertisements (Hanss et al., 2015) should be addressed. Recommenda-
tions include the removal of all gambling marketing on media accessed by youths, banning
the advertisements of gambling sponsors in sports and prohibiting advertising content and
features that attract youths to gambling (Monaghan et al., 2008; Thomas et al., 2018).

Gambling-related behaviors are not only explained by environmental factors, but also
by the interaction of these with individual factors (Blaszczynski & Nower, 2002; Hilbrecht
et al., 2020). Our findings make a contribution in this regard and are in line with Ban-
duras’s (1977, 1986) self-efficacy theory, suggesting that even in the presence of environ-
mental cues that encourage gambling, abstinence from gambling is highly dependent on
personal efficacy expectations of gambling avoidance. Thus, in our study, as gambling
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self-efficacy increases, the effect of perceived gambling availability in gambling behavior
decreases and even disappears among those adolescents who perceive high self-efficacy to
refuse gambling. In a similar vein, a recent cross-sectional study (Quinn et al., 2019) found
that gambling self-efficacy is a protective factor against environmental cues such as gam-
bling advertising.

Prevention programs should include strategies to enhance efficacy beliefs to resist
environmental cues that trigger gambling behavior. Several mechanisms such as vicari-
ous experiences (e.g., observing how others manage and control their gambling), mastery
experiences (e.g., reflecting on past experiences of successful behavior regulation, role-
playing), and verbal persuasion (e.g., encouragement from others) have been proposed
as practical methods of developing self-efficacy (Bandura, 1986; Clark, 2009; Karatay &
Giirarslan Bas, 2017).

Moreover, we found that the relationship between perceived gambling and both gam-
bling frequency and problem gambling turned non-significant at different levels of gam-
bling self-efficacy. In our sample, gambling self-efficacy was shown to protect a higher
percentage of adolescents from having gambling problems than from gambling more fre-
quently. Thus, although high levels of gambling self-efficacy could nullify the influence of
perceived gambling availability on gambling frequency, it could be even more effective in
interventions aimed at reducing gambling-related problems in adolescents.

The major strengths of this study include the use of a measure that assessed adoles-
cents’ perceived gambling availability in both offline and online venues, the longitudinal
design, and the analysis of the moderating role of gambling self-efficacy. However, some
limitations need to be considered when interpreting our results. First, the non-probabilistic
sampling procedure used in the present study limits the generalizability of our findings. To
minimize this limitation, the four high schools in our study were selected from different
socioeconomic areas. Second, in our study, those adolescents who did not complete follow-
up measures reported more frequent gambling and received more weekly pocket money
than those who completed them. This limits the generalizability of our results to those
adolescents who gamble more frequently and those with more disposal money. Moreover,
this limitation introduces selection biases and poses threat to internal validity of the results
obtained. Third, self-report data are vulnerable to the effects of recall and social desirabil-
ity bias, which could have an impact on the validity of our findings.

Conclusions and Suggestions for Future Research

Our findings support the predictive utility of gambling availability for gambling frequency
and problem gambling in adolescents. This suggests that reducing gambling opportunities
and advertisements and reinforcing restrictions of access to gambling may reduce gambling
behavior and its related harms. Moreover, our findings contribute towards understanding
how individual characteristics and risky environments interact to explain early gambling
behavior. The fact that perceived gambling availability is moderated by self-efficacy high-
lights the need for preventative educational interventions that enhance efficacy beliefs to
reduce the effect of the perception of gambling opportunities on gambling-related behav-
iors and harms. Strategies aimed at preventing adolescent gambling may have implications
for the well-being of both harmed gamblers and their family and relatives (Li et al., 2021;
Tulloch et al., 2021).
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Future research should examine the interaction between other contextual and individual
factors that could predict adolescent gambling behavior. Moreover, given the increase in
online gambling in recent years (Gambling Commission, 2018), it is suggested that future
research studies on gambling availability include a measure of gambling availability in
both offline and online venues. Finally, future research examining the determinants of the
perception of gambling availability could help to inform the design of preventative inter-
ventions aimed at reducing gambling behavior.
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