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ABSTRACT

AIMS - To examine whether the ban and complete removal of slot machines in Norway in 2007
may have led to: a) changes in gambling behaviour and changes in prevalence of problem gam-
bling among adolescents, and b) changes in gambling behaviour among adolescent problem
gamblers. DATA & METHODS - Two school surveys were conducted, one before (in 2006) and one
after the intervention (in 2008), comprising students aged 13 to 18 years (net samples = 4,912 in
2006 and 3,855 in 2008). Identical measures of gambling behaviour and problem gambling were
obtained in both surveys. RESULTS - After the intervention, a small proportion reported that they
had changed their gambling behaviour, mainly in terms of having stopped gambling. Compari-
sons of self-reports of gambling behaviour showed that slot machine gambling had decreased
significantly. while gambling on other games had increased, yet frequent gambling on any game
had decreased after the intervention. However, the change in prevalence of at-risk and problem
gambling differed across instruments. The prevalence of self-perceived gambling problems had
decreased whereas the prevalence of at-risk and problem gambling as assessed by SOGS-RA
had increased. Among at-risk and problem gamblers frequent gambling and perceived gambling
problems were reported less frequently in 2008 compared to 2006. CONCLUSION - The ban and
removal of slot machines in Norway was succeeded by a decrease in frequent gambling among

adolescents in general as well as among at-risk and problem gamblers.
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Introduction

Gambling problems imply considerable
health and social costs for individuals
and for societies (Griffiths, 2009) and are
subject to growing public health concern
(Korn, Gibbins, & Azmier, 2003; Messer-
lian, Derevensky, & Gupta, 2005). Among
adolescents, gambling for money is wide-
spread (Volberg, Gupta, Griffiths, Olason, &
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Delfabbro, 2010). Recent literature reviews
of adolescent gambling (Blinn-Pike, Wor-
thy, & Jonkman, 2010; Gupta & Derevensky,
2011) found that gambling is more popu-
lar among males, and compared to other
adolescent gamblers, problem gamblers
are greater risk takers and they are also at
increased risk of substance abuse. It seems
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that adolescents are especially vulnerable
regarding the negative consequences of
gambling (Derevensky & Gupta, 2004), and
that early adolescent gambling elevates the
risk for developing problem gambling later
on (Gupta & Derevensky, 2001). While 1 to
5 percent of the adult population report
problem gambling (Stucki & Rihs-Middel,
2007), the prevalence of problem gambling
among adolescents often tends to be con-
siderably higher (Blinn-Pike et al., 2010;
Shaffer & Hall, 2001; Volberg et al., 2010;
Welte, Barnes, Tidwell, & Hoffman, 2009).

Applying a public health perspective
on gambling, Korn and Reynolds made
the argument that youth participating in
gambling activities requires priority (Korn
& Reynolds, 2009). Effective measures to
curb problem gambling and its negative
consequences are therefore warranted. So
far, a number of studies have demonstrat-
ed that psychological treatment (Pallesen,
Mitsem, Kvale, Johnsen, & Molde, 2005)
and pharmacological treatment (Pallesen
et al., 2007) may be effective, but less is
known about effective measures to prevent
problem gambling. It has been suggested
that the prevalence of problem gambling
is closely tied to the availability to gam-
bling venues (Welte, Barnes, Wieczorek,
Tidwell, & Hoffman, 2007) and that ado-
lescents are especially attracted to such
gambling as slot machines, characterised
by high speed, frequent win and continu-
ous play (Griffiths, 1999). Consequently,
the expansion of gambling both nation-
ally and internationally is a matter of
concern, and particularly so with respect
to young people (Moodie & Hastings,
2008). A substantial research literature
from other areas of addiction shows that
policy measures regulating availability
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can have a significant impact on consump-
tion and related harm (Babor et al., 2010;
WHO, 2009). This may be relevant also
for problem gambling, given the suggested
commonality between substance use and
gambling behaviour with respect to etio-
logical factors, clinical expression and un-
derlying motives (Thomas, Allen, Phillips,
& Karantzas, 2011) as well as public poli-
cies and strategies (Orford, 2005). Within
gambling research, some studies have
demonstrated a close association between
the overall level of gambling in a society
and the prevalence of problem gambling
(Grun & McKeigue, 2000; Hansen & Ros-
sow, 2008; Lund, 2008; Room, Turner, &
JTalomiteanu, 1999). This is much in line
with Rose and Day’s general notion that
“the population mean predicts the number
of deviant individuals” (Rose & Day, 1990)
and is therefore suggestive of the potential
of population strategies, such as availabil-
ity regulations, to prevent problems or dis-
ease (Rose, 2001; Rose & Day, 1990).

In many countries, restrictions on avail-
ability of gambling are exercised, but a ten-
dency over the past few decades has been
in the direction of liberalisation of restric-
tive measures (Orford, 2009). Yet, there
are examples also of further restrictions
on availability of gambling. A recent ex-
ample is from Norway. Here, casino gam-
bling is unavailable, and youth gambling
on slot machines and sports betting have
been restricted with age limits (mainly 18
years), although these limits have not been
enforced. Until 2006, slot machines were
numerous and easily available in corner
stores, shopping centres, petrol stations,
etc., and slot machines constituted the
main gambling problem for people seek-
ing help and treatment (Hansen, 2006).




By changes of national regulations, the
availability of slot machine gambling in
Norway was reduced in two steps. First,
banknote acceptors on slot machines were
prohibited and removed in July 2006,
which implied a restriction on the avail-
ability of large bets and long gambling
sessions. Next, in 2007, a government slot
machine monopoly was established, and
as part of this, all existing slot machines
were prohibited and removed. The slot
machine removal was completed by July
1, 2007. The government monopoly gradu-
ally introduced new slot machines with
less addictive potential on the Norwegian
market, starting in two counties in the au-
tumn 2008 and continuing in the rest of
the country in 2009. Thus, slot machines
were not available in Norway for more
than a year, from July 1, 2007, to the au-
tumn of 2008. The regulation in 2007
meant a complete removal of the most
popular game for money in Norway at that
time. The focus of this study was to assess
the possible impact of such a significant
natural experiment of restricting availabil-
ity of gambling.

Prior to these restrictions in Norway, not
many studies had addressed the impact
of changes in availability on gambling
problems, but some findings are sugges-
tive of an association between availability
of gambling and problem gambling. Ab-
bot shows that the prevalence of problem
gambling tends to be positively associat-
ed with the availability of slot machines
across jurisdictions (Abbott, 2006). There
are also studies of the impact of changes in
availability within a jurisdiction. For in-
stance, Room and co-workers (1999) found
that the introduction of a casino in Ontar-

io, Canada, was associated with increased
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problem gambling. Correspondingly, Grun
and McKeigue (2000) found that the intro-
duction of a national lottery in the UK was
associated with an increase in household
expenditure on gambling and in the preva-
lence of problem gambling. Moreover, an
Australian study found that a reduction in
banknote denominations on slot machines!
reduced expenditure, gambling frequency
and bet size among at-risk and problem
gamblers (Brodie, Honeyfield, & Whitehe-
ad, 2003), whereas no significant changes
in gambling behaviour were observed sub-
sequent to a very minor reduction in the
number of slot machines (EGMs) in South
Australia (Delfabbro, 2008).

The restrictions in the availability of
slot machines in Norway in 2006 and 2007
have also been discussed in some previous
studies (Hansen & Rossow, 2010; Kavli,
2007; Lund, 2009; @ren & Leistad, 2010).
In the adult population, Kavli (2007) re-
ported that problem gambling decreased
significantly after the removal of banknote
acceptors, while @Oren and Leistad (2010)
and Lund (2009) found reduced gambling
participation among excessive gamblers
and a lower proportion of at-risk gamblers
after the slot machine ban. Among Nor-
wegian teenagers, a significant decrease
in overall gambling and the prevalence of
problem gambling was observed from 2005
to 2006, i.e. before and after the banknote
acceptor ban (Hansen & Rossow, 2010).
In all these studies, the observed reduc-
tions in gambling and problem gambling
subsequent to the restrictions were, with
some reservations, interpreted as interven-
tion effects. So far, no study has addressed
any possible impact of the slot machine
removal among adolescents, and in this
paper we explore the possible impact of
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this removal with respect to adolescent
gambling behaviour. More specifically, we
aimed at assessing whether this restriction
may have led to: a) changes in gambling
behaviour and changes in prevalence of
problem gambling among adolescents, and
b) changes in gambling behaviour among
adolescent problem gamblers.

Method
Design, participants and procedures
This study is based on data from Norwe-
gian school surveys conducted at the same
schools in 2006 and 2008. The first survey
was conducted in October/November 2006
(Pape, Rossow, & Storvoll, 2007), that is, af-
ter the removal of banknote acceptors and
before the removal of the slot machines.
This survey served as post-intervention
assessments of outcomes of two interven-
tions; alcohol and drug interventions at
the local level and the removal of banknote
acceptors on slot machines, and as a pre-
intervention assessment of the slot ma-
chine ban and removal. The school survey
in 2008 was conducted in April 2008, nine
months after the removal of slot machines
was completed and was designed to assess
the possible impact of this intervention.
In 2006, all students in grades 8 to 13
(mainly 13-19-year-olds) in 16 munici-
palities were invited to participate in the
survey (see Pape et al., 2007 and Hansen
& Rossow 2010 for more detailed informa-
tion). In 2008, a fraction of the preceding
sample was followed up (25 of the original
91 schools), due to limited resources. In
both surveys, participants completed the
questionnaire at school. Written informed
parental consent was obtained in line with
the guidelines from the Norwegian Social
Science Data Services, i.e. from all stu-
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dents in grades 8 to 10 (mainly ages 13 to
15). For other students below the age of 18,
a passive informed parental consent was
requested.

The response rate was 85.7% in 2006
and 77.7% in 2008. All schools that did
not participate in 2008 were excluded
from the analysis so that the samples
comprised only students from the same
schools in both survey years. Moreover,
the analyses were confined to students
aged 13 to 18 years. Thus, the net samples
in this study comprised 4,912 students in
2006 and 3,855 students in 2008.

Measures

In the 2008 survey, the respondents were
asked whether they had noticed theban and
removal of the slot machines and whether
they had changed their gambling behav-
iour subsequent to this ban and removal.
Those who stated that they had changed
their gambling behaviour were then asked
to state whether they had stopped gam-
bling, whether they had decreased their
gambling, and whether they gambled more
on other games than slot machines. The re-
spondents could tick off one or several of
these behavioural changes.

In both surveys, gambling frequency dur-
ing the preceding 12 months was assessed
for seven types of games: slot machines,
scratch cards, poker on internet, other in-
ternet gambling, horse racing, other sports
betting and lotteries, and a category called
“other forms of gambling”. There were
six response categories: “not gambled last
year”, “less than once a month”, “several
times a month”, “once a week”, “several
times a week”, and “daily or almost daily”.
The answers were recoded into a semi-

continuous scale using a value reflecting




approximate annual gambling frequency
for each category (0, 10, 25, 52, 100 and
220 times). Over the observation period
from 2006 to 2008, bingo games became
more available via terminals in bingo halls
and on the internet, and poker became
more available both on the internet and as
a card-playing game among youth. In or-
der for us to obtain comparable measures
of different forms of gambling over this pe-
riod, it was important that the respondents
could distinguish between slot machines
and bingo machines and between poker
on the internet and poker at home. In 2008
two additional questions were asked; one
on gambling frequency on bingo machines
and another on gambling frequency on
poker other than on the internet. The high-
est frequency of the responses to these two
questions and to the question of gambling
frequency on other forms of gambling was
applied when these three variables were
collapsed together into a single variable
on frequency of other forms of gambling in
the 2008 survey.

Based on the seven semi-continuous
variables described above, we constructed
a sum score for total number of times gam-
bled last year. In this paper, we have ap-
plied dichotomous variables on gambling
frequency in order to separate frequent
gamblers from others; i.e. those who gam-
bled >100 times per year across all games;
those who gambled at least weekly on any
game, and those who gambled at least
weekly on each of the seven forms of gam-
bling; slot machines, scratch cards, poker
on internet, other internet gambling, horse
races, other sports bets and lotteries, and
other forms of gambling.

Problem gambling and at-risk gambling
were assessed by three instruments and a

total of five outcome measures. The South
Oaks Gambling Screen — Revised for Ado-
lescents, SOGS-RA (Winthers, Stinchfield,
& Fulkerson, 1993) is a 12-item screen-
ing instrument that covers various prob-
lems due to gambling in the preceding
12 months. The instrument is assumed to
have moderate to high sensitivity and spec-
ificity (Winthers et al., 1993) and to be ap-
plicable for adolescents (Rossow & Molde,
2006; Winthers et al., 1993). The 12 items
are scored O or 1, and thus the sum score
on SOGS-RA ranges from 0 to 12. A score
of 4 or higher on SOGS-RA was defined as
problem gambling, whereas a score of 2 or
above includes at-risk and problem gam-
bling. The Lie/Bet Questionnaire (Johnson
et al., 1997) consists of two items (having
lied about gambling losses and felt the
need to increase money bets), and refers
to lifetime prevalence of at-risk or problem
gambling. This instrument is also assumed
to have moderate to high sensitivity and
specificity (Johnson, Hamer, & Nora, 1998;
Johnson et al., 1997). The two items are
scored 0 or 1 (range 0-2), and those who
score 1+ and 2 were categorised as at-risk
gamblers. Finally, a single question about
self-perceived gambling problems — “Do
you think that you have problems due to
your gambling?” — was applied, resem-
bling the single item used in previous
work (Cronce, Corbin, Steinberg, & Poten-
za, 2007). Response categories were “Yes,
substantial problems”, “Yes, some prob-
lems”, “Not sure” and “No, no problems
at all”. The first two categories were col-
lapsed into one, indicating some degree of
self-perceived gambling problems, while
those who responded “not sure” were ex-
cluded from the analysis.

The gender distribution was equal in
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both surveys (49.2% girls in 2006 and
49.8% girls in 2008). The two samples
differed with respect to age distribution
(F=20.0, df=2, p <0.001) and slightly with
respect to non-Nordic immigrant back-
ground (whether both parents were born
in another country than a Nordic coun-
try) (Chi square = 2.24, df=1, p=0.13). To
secure comparable samples, we included
these variables as covariates in the analy-
sis.

Strategies of analysis and statistical ana-
Iyses

The question of whether Norwegian teen-
agers had changed their gambling be-
haviour subsequent to the slot machine
ban was analysed in three ways. First,
we examined whether the respondents
in the 2008 survey had noticed that slot
machines had been banned and removed;
whether they felt they had changed their
gambling behaviour subsequent to this
ban and removal, and if so whether they
had stopped gambling, decreased gam-
bling or increased their gambling on other
games. Second, we assessed whether the
prevalence of weekly gambling and the
mean frequency of gambling for each of
the seven forms of gambling had changed
from 2006 to 2008. This was explored in
bivariate analyses, applying cross-tabula-
tions and chi-square tests for the categori-
cal variables and means and F-tests for
semi-continuous variables. Third, we as-
sessed whether the prevalence of past year
gambling and past year frequent gambling
had changed from 2006 to 2008. The ques-
tion of whether the prevalence of at-risk
and problem gambling had changed sub-
sequent to the slot machine removal was
assessed in bivariate analyses for the five
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outcome measures. In these analyses we
applied cross-tabulations and Chi-square
statistics and next in multivariate binary
logistic regression analyses we adjusted
for age and non-Nordic immigrant back-
ground. Finally, we addressed whether
gambling behaviour had changed among
problem gamblers by comparing the
prevalence of weekly gambling on vari-
ous games for the two survey years in sub-
samples of at-risk and problem gamblers.
Again, cross-tabulations and Chi-square

statistics were applied.

Results

Among all the 2008 survey respond-
ents, under a third (29.7%) said they
had noticed the ban and removal of slot
machines. About one in 12 respondents
(8.8 %) reported that they had changed
their gambling behaviour in some way af-
ter this regulation; some reported that they
had stopped gambling, while others said
that they gambled less and some report-
ed gambling more on other games; these
constituted 5.1%, 2.2%, and 1.0% of all
respondents, respectively. Among those
who had noticed the ban and removal,
one in four (27.8%) stated that they had
changed their gambling behaviour in some
way after the regulation. Among those
who changed their behaviour, two thirds
reported that they had stopped gambling
(Table 1). Moreover, some of those who
had stopped gambling reported also that
they gambled less, and some reported that
they gambled more on other games.

We then examined whether gambling
on various forms of games had changed
from 2006 to 2008. As could be expected,
reports of weekly slot machine gambling
had decreased significantly, yet it had not




Table 1. Proportion of respondents in 2008 who had noticed the slot machine ban and
who reported that they had changed their gambling behaviour in various ways among all
respondents (A), and proportion of respondents who reported that they had changed their
gambling behaviour in various ways among respondents who had noticed the slot machine ban
(B) and among respondents who had changed their gambling behaviour (C).

Percent.

A) % of all B) % of respondents  C) % of respondents
respondents  who had noticed the ~ who had changed
n= 4088 ban n=1216 their gambling behav-

Noticed ban/changed behaviour jiour n=519

Noticed slot machine ban 20.7 -

Changed gambling behaviour in some way 8.8 27.8 -

Changed behaviour and

stopped gambling 5.1 171 69.4

gambled less 2.2 8.8 27.9

gambled more on other games 1.0 5.2 15.0

completely vanished in 2008. Moreover,
a significant decrease in weekly gambling
on sports bets and lotteries and a signifi-
cant increase in gambling on other games
were observed. A similar picture was ob-
tained when comparing frequency means
(Table 2).

When comparing the prevalence of
gambling behaviour reported by respond-
ents in 2006 and 2008, the proportion of
those who reported any gambling in the
past year and the proportion of those who
reported frequent gambling, i.e. at least

weekly gambling on any game and overall
gambling frequency exceeding 100 times
past year, had decreased statistically sig-
nificantly from 2006 to 2008. These dif-
ferences remained significant also after
adjustment for age and non-Nordic immi-
grant background in multivariate analyses
(Table 3).

We then examined whether the preva-
lence of at-risk and problem gambling had
changed among Norwegian teenagers sub-
sequent to the removal of slot machines.
These results were mixed across the

Table 2. Distribution of various games by survey year among all respondents: prevalence of
weekly gambling and mean gambling frequency and statistical tests of differences between

survey years.

Prevalence of weekly gambling Mean gambling frequency

Type of games 2006 2008 x? 2006 2008 F

Slot machines 7.3 2.0 128.4** 13.8 5.5 83.3"*
Scratch cards 4.7 4.4 0.6ns 12.6 12.3 0.2ns
Poker on internet 3.0 3.8 3.2ns 7.4 8.7 1.7ns
Other internet gambling 2.0 1.9 0.1ns 4.9 4.7 0.1ns
Horse race bets 1.8 1.3 2.9ns 4.7 3.6 2.0ns
Other sports bets, lotteries 6.8 5.0 1.7 111 7.9 13,7
Other forms of gambling 3.3 6.4 46.6* 71 13.7 44,7

Levels of statistical significance: ns = not significant, *= p<0.05, **= p<0.01, **= p<0.001
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Table 3. Prevalence of any gambling and of frequent gambling before (2006) and after (2008) slot
machine ban (percent) and test of difference (in bivariate analysis); and association between
gambling behaviour and survey year controlling for age and non-Nordic immigrant background

in multivariate logistic regression analysis.

Bivariate analysis Multivariate analysis
Test of differ-
ence from 2006
Gambling behav-  Prevalence Prevalence to 2008 Regression
jour in 2006 in 2008 coefficient SE OR 95% ClI
Any gambling in x> =4.8*
past year 69.3 67.0 df=1 -0.05 0.02 0.95 0.91, 1.00
Total gambling
frequency past 2 =4.7*
year >100 8.6 7.3 df=1 -0.09 0.04 0.91 0.84,0.99
Weekly gambling ¥ =8.1
on any game 13.7 11.7 df=1 -0.10 003 091 085097

Levels of statistical significance: ns = not significant, *= p<0.05, **= p<0.01, ***= p<0.001

various measures of at-risk and problem
gambling. While there was a statistically
significant decrease in the prevalence of
self-perceived gambling problems, there
was no statistically significant difference
in the prevalence of LieBet score 1+ and
LieBet score 2. There was a statistically
significantly higher prevalence of SOGS-
RA 2+ and SOGS-RA 4+ in 2008 compared
to 2006. Similar findings were obtained in

multivariate analyses adjusting for age and
non-Nordic immigrant background (Table
4). Analyses of item-specific changes re-
vealed no indications that certain items
in the SOGS-RA instrument accounted for
the increase in SOGS-RA scores.

Finally, we explored whether frequent
gambling on various games had changed
from 2006 to 2008 among those categorised
as at-risk and problem gamblers. Among

Table 4. Prevalence of at-risk/problem gambling before (2006) and after (2008) slot machine
ban (percent) and test of difference (in bivariate analysis); and association between at-risk/
problem gambling and survey year controlling for age and non-Nordic immigrant background

in multivariate logistic regression analysis.

Bivariate analysis Multivariate analysis
Test of differ-
Measure of at-risk/ ence from 2006
problem gambling Prevalence Prevalence to 2008 Regression
in 2006 in 2008 coefficient SE OR 95% ClI
Self-perceived gam- 36 03 X2 =7.7"
bling problem ’ ' df=1 -0.25 0.09 0.78 0.66,0.93
2 _ .
SOGS-RA 2+ 5.5 8.8 é(f:q34.8 0.46 0.09 158 1.33,1.88
2 *
SOGS-RA 4+ 23 3.1 )éf:14.9 0.13 0.07 1.14 1.0, 1.30
2 —
LieBet 14 110 11.9 >d(f—_11 .16ns 0.07 0.07  1.07 0.93,1.23
2 —
LieBet 2 30 34 )éf:f .28ns 0.06 0.06 1.07 0.94,1.20

Levels of statistical significance: ns = not significant, *= p<0.05, **= p<0.01, ***= p<0.001
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Table 5. Prevalence of weekly gambling on various games and on any game, and prevalence of
self-perceived gambling problems among at-risk and problem gamblers (SOGS2+) and among
problem gamblers (SOGS4+) by survey year. Percent. Statistical tests of differences between
survey years.

Among SOGS2+ Among SOG4+

Prevalence Prevalence Test of dif- Prevalence Prevalence Test of diffe-

Weekly gambling/ self-perceived  in 2006 in 2008 ference from  in 2006 in 2008 rence from
gambling problems n =242 n=_314 2006 to 2008 n =93 n=107 2006 to 2008
Slot machines 47.5 17.6 60.5 *** 67 34 24.7
Scratch cards 29.3 27.3 0.3ns 49 43 0.8 ns
Poker on internet 27.9 25.3 0.5ns 45 44 0.02 ns
Other internet gambling 19.2 16.9 0.5ns 37 36 0.02 ns
Horse races 16.9 12.3 2.4 ns 36 30 0.8 ns
Other sports bets, lotteries, etc. 37.5 24.3 12,17 60 42 7.5
Other forms of gambling 26.7 38.3 8.9 46 61 4.5*

Any gambling 65.2 52.1 10.5* 83 71 4.0*
Self-perceived gambling problems 316 24.0 a4 51 45 0.7 ns

Levels of statistical significance: ns = not significant, *= p<0.05, **= p<0.01, ***= p<0.001

those who scored 2+ on SOGS-RA weekly
gambling on slot machines, weekly gam-
bling on sports bets, lotteries, etc., weekly
gambling on any game and self-perceived
gambling problems all decreased statisti-
cally significantly from 2006 to 2008, and
only weekly gambling on other games in-
creased from 2006 to 2008 (Table 5). Dif-
ferences in the same direction were also
found among those who scored 4+ on
SOGS-RA, yet fewer of these differences
were statistically significant (Table 5).

Discussion

The results of our study show that after
the ban and removal of slot machines in
Norway, a small proportion of Norwegian
teenagers reported that they had changed
their gambling behaviour. Most of those
who reported such change had stopped
gambling or gambled less. Comparison of
gambling behaviour before and after this
slot machine regulation showed that the
prevalence of weekly gambling on slot
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machines had decreased significantly,
weekly gambling on any game had de-
creased slightly, whereas weekly gambling
on other games had increased. However,
the change in prevalence of at-risk and
problem gambling differed across instru-
ments. The prevalence of self-perceived
gambling problems had decreased where-
as the prevalence of at-risk and problem
gambling as assessed by SOGS-RA had in-
creased. Among at-risk and problem gam-
blers weekly gambling on slot machines
and weekly gambling on any game had de-
creased significantly, as had self-perceived
gambling problems, whereas weekly gam-
bling on other games had increased.

The observed decrease in frequent
overall gambling subsequent to the slot
machine ban and removal is in line with
theoretical expectations about behavioural
change in response to availability change
(Rose & Day, 1990) and empirical findings
in previous studies of availability change
and gambling behaviour (Brodie et al.,
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2003; Grun & McKeigue, 2000; Hansen &
Rossow, 2010; Room et al., 1999). However,
the finding that the prevalence of problem
gambling, as assessed with SOGS-RA, had
not decreased correspondingly was not
in line with what could be expected from
previous studies of availability change
and problem gambling (Hansen & Ros-
sow, 2010; Lund, 2009; Room et al., 1999;
@ren & Leistad, 2010). A possible explana-
tion to this apparent inconsistency in the
changes of frequent gambling and problem
gambling could be that frequent gambling
on slot machines had been substituted by
frequent gambling on other games that im-
pose a higher risk of problem gambling.
For instance, several recent studies have
found that internet gamblers are more
likely to be problem gamblers compared to
other gamblers (Brunelle et al., 2012; Grif-
fiths & Barnes, 2008). However, several
methodological aspects should be consid-
ered when interpreting these findings.
First, a significant problem with assess-
ing a possible impact of a national market
regulation, such as the slot machines ban
and removal, is the inevitable lack of a
control group in the study design. We do
not know how gambling behaviour and
problem gambling would have developed
among Norwegian teenagers from 2006 to
2008 if slot machines had continued to be
available. There were no national preven-
tion campaigns targeting youth gambling
in the observation period that could have
contributed to reduced gambling, however,
and the rapid changes in online gambling
and other gambling opportunities seem
to have led to more frequent gambling in
other areas, which in turn may have led
to problem gambling. Thus, we do not
know whether the prevalence of problem
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gambling would have been even higher if
there had been no ban and removal of slot
machines.

Second, we did not have the opportu-
nity to follow the individual teenagers
over time, and hence our observations
pertain to changes at the aggregate level. It
is therefore difficult to assess whether the
changes in gambling behaviour occurred
mainly among the same individuals who
gambled frequently, or whether — or to
what extent — the frequent slot machine
gamblers and problem gamblers in 2006
were other people than those who were
frequent gamblers and problem gamblers
in 2008. However, the findings reported
in Table 1 suggest that both these types of
changes probably occurred.

Third, it is noteworthy that those who
filled criteria for at-risk gambling and
problem gambling to a significantly lesser
extent reported gambling at least once a
week and perceived a gambling problem
in the 2008 survey compared to the 2006
survey. This suggests that problem gam-
bling in the 2008 survey encompassed less
frequent gambling and perhaps also less
severe and less problematic gambling, as
compared to the 2006 survey.

Finally, a few additional study limita-
tions and study strengths should be noted.
There are several threats to the validity
of self-reported gambling behaviour and
problem gambling (Hodgins & Makar-
chuk, 2003). Problem behaviour is often
under-reported in surveys, and in this
study it may therefore be suspected that
the observed prevalence figures for at-risk
and problem gambling may be downward
biased. Moreover, the self-reports of fre-
quent slot machine gambling in the 2008
survey seem incompatible with the com-




plete removal of these machines more
than 9 months prior to the survey. While
some of the reported slot machine gam-
bling may have occurred abroad or on ille-
gal machines, it seems probable that some
of this gambling activity refers to gambling
on the internet with games resembling slot
machines. One may also ask whether the
measures of internet gambling frequencies
are sufficient or optimal measures of ex-
posure to risk for gambling problems due
to internet gambling, and thus whether
they are adequate to account for changes
in such exposure. Perhaps other measures
such as gambling intensity and gambling
expenditure would be better indicators.
Moreover, we do not know what kind of
gambling the adolescents were referring to
when they answered that they had gam-
bled on other games, or to what extent this
included internet-based games.

Among the study strengths is its con-
tribution to a fairly meagre literature on
the possible impact of availability regu-
lations in the gambling market on gam-
bling behaviour and problem gambling.
Furthermore, the study comprised fairly
large samples of students and obtained
fairly high response rates, which allowed
for assessment of possible changes in low-
prevalent problems as at-risk and problem
gambling.

The study findings are not unambigu-
ous with respect to the likely impact of
the ban and removal of slot machines and
thus with respect to the implications for
gambling policy. The high prevalence of
frequent internet gambling among at-risk
and problem gamblers underscores the
concern for adolescent gambling on in-
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ternet and digital media (Derevensky &
Gupta, 2007; Griffiths, Parke, & Dereven-
sky, 2011; King, Delfabbro, & Griffiths,
2010). This, and the very meagre literature
so far on evaluations of restrictive policies
on availability of gambling, implies that
there is a need for more studies of possible
impacts of policies that regulate the avail-
ability of gambling. Moreover, in Norway
the complete ban of slot machines in 2007
was succeeded by a monopoly on slot ma-
chines, which implies that fewer slot ma-
chines with less addictive potential were
available and the 18-year age limit could
more easily be enforced. The possible
impacts of these changes do also warrant
evaluation in future studies. If regulatory
and legal changes in the availability of
gambling include funding for systematic
evaluation research, such studies are more
likely to be undertaken and provide a bet-
ter scientific foundation for informing pol-
icy makers on the likely outcomes of such
interventions.
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|NOTE

1 Called EGMs (electronic gambling
machines).
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