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Abstract
Male off-course bettors were assessed using: the Sensation-Seeking Scale (SSS) Form V, two measures of
subjective arousal while betting, and questions concerning chasing, preferences for gambling activities and
other aspects of betting behaviour. The SSS was also administered to a random sample of the male general
population of Glasgow, together with questions concerning preferences for gambling activities to allow
comparison between regular gamblers and the general population. In comparison with the general population
and with non-gamblers, off-course bettors scored lower on SSS; gamblers preferring the casino and/or the
race-track scored higher on SSS; gamblers betting on many different forms scored higher on SSS. A further
analysis produced a cluster of variables among off-course betters associated with impaired control of gambling,
among which both SSS scores and chasing were prominent features.

A central feature of all gambling has been ob-
served to be the subjective excitement or arousal
it appears to engender (Boyd, 1976). This ob-
servation is supported by reports from
questionnaires and surveys that excitement is a
main reason cited by gamblers as to why they
gamble (Anderson & Brown, 1984; Scame,
1975; Commission on the Review of National
Policy Towards Gambling in America, 1976).
The existence of increases in arousal while gam-
bling has received much empirical support
(Anderson & Brown, 1984; Leary & Dickerson,
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1985; Dickerson & Adcock, 1987). Anderson &
Brown, for example, found increases in heart-
rate of up to 58 beats/minute for frequent
gamblers during blackjack play in a casino. The
size of the observed increases supports the im-
portance of arousal as a variable in the
explanation of gambling behaviour (Brown,
1986). There is also evidence to suggest that
higher arousal is associated with greater persis-
tence (Dickerson & Adcock, 1987) and more
withdrawal symptoms when trying to abstain
(Wray & Dickerson, 1981).

Within a learning theory conceptualization of
persistent betting arousal has been hypothesized
to act as a reinforcer on a frxed interval schedule
(Dickerson, 1977, 1979, 1984; Saunders, 1981)
together with the more commonly hypothesized
variable schedule of cash won (Skinner, 1953;
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Knapp, 1976). The relationship between arousal
and chasing suggests that arousal as a reinforcer
may be a more important determinant of loss of
control (Dickerson, Hinchy & Fabre, 1987;
Blaszczynski, Wilson & McConaghy, 1986). The
learning theory conceptualization, however, is
unable to account for the fact that only a small
percentage of gamblers lose control to the extent
to which their gambling becomes problematic
(Commission on the Review of National Policy
Toward Gambling, 1976; Kallick, Suits, Diel-
man & Hybels, 1979). Brown (1986) has
attempted to integrate the roles of arousal and
sensation seeking among many other factors in
the development of an individual's gambling fre-
quency from low through regular to excessive
gambling, and Blaszczynski & McConaghy
(1989) have developed this still further.

Zuckerman's Sensation-Seeking Scale is based
on the theory that individual differences exist in
the need for optimal levels of stimulation. He
postulated sensation seeking to be a biologically
based personality dimension with sensation seek-
ers identified as those who seek varied, novel or
complex sensations or experience*. High sensa-
tion seekers appraise risk as less and anticipate
arousal as being more positive than low sensation
seekers (i.e. the 'surgery-elation effect', Zucker-
man, 1979, 1983).

Alone among theories of individual differences
Zuckerman's (1979) account of sensation seek-
ing makes explicit predictions concerning a
person's preference for gambling. Studies have
shown significant associations between sensa-
tion-seeking scores and drug abuse, sex
experience, involvement in risky sports and vol-
unteering for sensory deprivation experiments,
encounter groups and gambling instruction
(Zuckerman, 1983). Zuckerman suggested a re-
lationship between gambling and the trait of
sensation seeking in which "individuals entertain
the risk of monetary loss for the positive rein-
forcement produced by states of high arousal
during the periods of uncertainty, as well as the
positive arousal produced by winning" (Zucker-
man, 1979, p. 211). The evidence for
Zuckerman's hypothesis is, however, not clear.

Anderson & Brovm (1984) found higher SSS
scores to correlate positively with greater in-
creases in heart-rate and bet size during
blackjack play, although as a group the mean
scores of the blackjack players did not differ
significantly from a non-gambling control group

of students. Kuley & Jacobs (1987) point out
that the lack of significant differences between
the gamblers and controls in the Anderson &
Brown study could be a result of the lack of
control for the variable of age. Anderson &
Brown reported that their sample of gamblers
were between the ages of 20 and 48 years and
the controls ranged from 21 to 28 years. The
mean age was not reported. As sensation-seeking
scores have been found to correlate negatively
with age (Zuckerman et al., 1978) then the rela-
tionship between sensation seeking and gambling
must remain inconclusive from Anderson &
Brown's study. However, Leary & Dickerson's
finding of significantly greater increases in
arousal during poker machine play in high-
frequency gamblers as compared with low-fre-
quency gamblers adds extra support for the
hypothesis that gambling is positively related to
sensation seeking.

Neurobiological substrates of gambling
Zuckerman (1983) has attempted to elucidate
the relationships of serotonin levels, brain
monoamine oxidase (MAO) and endorphins to
variations in scores on the Sensation-Seeking
Scale without reaching striking clarity. In a more
recent study in features of the brain chemistry of
addicted gamblers, Roy et al. (1988) measured
levels of noradrenaline, monoamine metabolites
and peptides in cerebrospinal fluid, plasma and
urine. Based on the hypothesis developed and
described in Carlton & Manowitz (1987), they
expected to find low levels of serotonin metabo-
lite which would have indicated that addicted
gamblers had poor impulse control, but instead
they found a pattern of biochemical indicators
which pointed towards a significantly different
pattern of noradrenaline metabolites, indicating
"a functional disturbance of the noradrenergic
system" which, they rioted, had been postulated
to underlie sensation-seeking behaviours.

Roy's study did not include a direct measure-
ment of sensation seeking but extraversion as
measured by the EPQ was found in the same
sample to be "highly significantly correlated with
indexes of adrenergic function" in pathological
gamblers, and Roy concluded that this suggested
that "the disturbance in the central noradrener-
gic system in pathological gamblers may be
partly reflected in their personality" (Roy, de
Jong & Linnoila, 1989, p. 679).
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It appears that the early psychological work on
the role of arousal in persistent regular gambling
has been corrobrated by the psychobiologists
(Carlton & Monowitz, 1987; Roy et al, 1988;
Roy et al., 1989). Gambling problems are addic-
tions rather than disorders of impulse control
and the existence of a role of arousal linked with
possible personality features of sensation seeking
or extraversion within the development of the
addiction has been affirmed.

The relationship between Eysenck's extraver-
sion and psychoticism scales and Zuckerman's
sensation seeking is complex. Both sensation
seeking and extraversion have been related to the
construct of an "optimal level of stimulation"
(Eysenck, 1967; Zuckerman, 1969, 1974) but
sensation seeking has been found to correlate
moderately but highly significantly with both
Eysenck's extraversion and his psychoticism
superfactors (Eysenck & Zuckerman, 1978).
Zuckerman (1979) has interpreted these rela-
tionships as indicating that sensation seeking
may relate more directly to a rotation of the
factors in Eysenck's psychological space and
therefore to Gray's separate reward and punish-
ment systems (Gray, 1972) and to his concepts
of biological pessimism and optimism (Brown,
1986). More recently (Zuckerman, Kuhlman &
Camac, 1988), sensation seeking has come to be
seen as closer to Eysenck's psychoticism rather
than his extraversion.

Problems in any simple relationship be-
tween sensation seeking and gambling
More recent studies suggest that Zuckerman's
simple predicted relationship between gambling
and sensation seeking cannot have been accu-
rate. Blaszczynski et al. (1986) found that a
group of male pathological gamblers presenting
for treatment had significantly lower than aver-
age SSS total scores. Although it can be argued
that the questionnaire responses of persons in
crisis may differ significantly from their typical
responses, Blaszczynski et aFs. data matched
existent norms with respect to age and extrover-
sion which lends support to the validity of their
findings.

Dickerson, Hinchy & Eabre (1987) found
lower than average SSS scores in a sample of
non-treatment seeking off-course bettors. They
suggest that off-course betting is favoured by low

sensation seekers as high sensation seekers
"might well prefer to choose from a wide range
of sporting and social activities rather than bet in
an off-course betting agency commonly set in a
shopping centre or play poker machines at their
local social club" (Dickerson, Hinchy & Fabre,
1987, p. 674). They point out that casino
gambling, card clubs, betting at the race track
and some illegal forms of gambling may remain
exceptions to a general relationship between sen-
sation seeking and gambling diametrically
opposed to that proposed by Zuckerman, and
confirms the need for researchers not to assume
that gambling is an homogeneous activity.

This need is further confirmed by a study in
personality differences as measured by the
MMPI between gamblers participating in games
of luck and those gamblers participating in
games of skill, suggesting that different personal-
ity types choose different forms of gambling
(Adkins, Kreudelbach & Toohig, 1987).

Starr & Potashner (1984) suggest that some
forms of gambling activity may be more easily
substituted for one another. They found,
through cluster analysis of protocols from 197
adult subjects, that adult gambling activities
group into four distinct quadrants with the two
dimensions being casino vs non-casino and seri-
ous vs recreational.

Blaszczynski, Winter & McConaghy (1984)
found that specifically horse-race addicts had
significantly lower baseline Beta-endorphin levels
as compared to poker-machine players and con-
trols. They too concluded that this suggests that
distinct subgroups of gamblers exist and raises
the possibility that different aetiological factors
may characterize each subgroup.

Factors reviewed above suggest that it may be
useful to distinguish, after Cornish (1978), those
determinants of gambling which govern the
choice of type or form of gambling from those
governing the way in which a particular form is
'used' by the individual.

Kuley & Jacobs (1987) found that problem
gamblers scored significantly higher than social
gamblers on the Sensation Seeking total score
and on the Disinhibition, Experience Seeking
and Boredom Susceptibility, subscales. There
was no control for the type or form of gambling
participated in and it is possible that the results
relate sensation seeking to a wide range of differ-
ences in the choice of form among their sample
rather than to the way in which all forms were
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Figure 1. Schema of variables that may contribute to loss of control of betting (From: Dickerson, Hinchy & Fabre, 1987).

used. Dickerson, Hinchy & Fabre (1987) found
that total SSS scores and subscale scores on
Experience Seeking and Disinhibition were asso-
ciated with greater expenditures of time and
money and other general measures of level of
involvement in betting. Boredom Susceptibility
subscale scores were also found to be linked to
subjective reports of arousal while betting. They
speculate that these sensation seeking character-
istics in off-course gamblers may be a "possible
predisposing route to loss of control of betting
and eventual problematic or pathological gam-
bling." These possible predisposing factors in the
sensation seeking of off-course bettors which
may lead them to loss of control and gambling to

excess were summarized by Dickerson, Hinchy
& Fabre in Fig. 1.

The present study is in part a near replication
of the Dickerson, Hinchy & Fabre's work exam-
ining chasing, arousal and sensation seeking in
off-course gamblers, but in addition an attempt
is made to examine the relationship between
sensation seeking and preference for gambling
activities in a sample of the general population.

Past studies investigating the relationship
between gambling and sensation seeking have
compared the scores of gamblers to those of the
general population. But Downes et al. (1976)
estimated that 27% of men and 7% of women in
the UK bet at least occasionally in betting
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offices, and that 17% of men and 2% of women
bet there regularly (not to mention the people
gambling on other forms). Hence gamblers have
in the past been compared to a general popula-
tion sample containing a significant proportion
of gamblers plus the non-gamblers that they are
being compared with. Attempts were also made
to control for another possible confounding
factor in the Dickerson, Hinchy & Fabre study,
the lack of control for other possible forms of
gambling that the off-course bettors may have
participated in.

Method
There were two groups of subjects: a group of
gamblers (n = 79) from off-course betting offices
and a sample of the general population of the
city of Glasgow (n = 96). All subjects were male.
Female subjects were excluded from the study as
the vast majority of gamblers that gamble in the
off-course betting office are male (Downes et aL,
1976) and also because women are lower sensa-
tion seekers than men, and it was thought that a
small number of women in the sample may
unnecessarily complicate the analysis.

A six page battery of questionnaires was used
comprising:

(a) The Sensation-Seeking Scale (SSS) Form
V (Zuckerman, 1979).

(b) Questions concerning frequency of gam-
bling behaviour and the number of dif-
ferent forms of gambling participated in.

(c) Demographic data on sex, marital status,
age and employment.

(d) A 4-item subscale of the State portion of
the State-Trait Anxiety Inventory (Spiel-
berger et al., 1970), used previously by
Dickerson et al. (Leary & Dickerson,
1985; Dickerson & Adcock, 1987) and
especially by Dickerson, Hinchy & Fabre
(1987) as a measure of subjective arousal.
Subjects were asked to answer about how
they usually felt when waiting for the
result of a race on which they had bet to
be announced.

(e) A version of the Awareness of Autonomic
Activity (AAA) scale. This is an 11-item
scale developed by Mandler et al. (Man-
dler, Mandler & Uviller, 1958; Mandler,
Mandler, Kremen & Sholiton, 1961;
Mandler & Kremen, 1958) and adapted

by Kissen, Brown & Kissen (1969). The
inclusion of the scale was validated on two
counts. Firstly, because it is extremely
easy to complete, it was hoped that there
would be few blank returns (only 50% of
off-course bettors who returned question-
naires in the Dickerson, Hinchy & Fabre
study completed the 4-item Spielberger
subscale). Secondly, the inclusion of two
measures of subjective arousal enabled an
examination of the relationship between
the two.

(f) A question concerning chasing, "When
you are behind or losing, how often do
you chase your losses? In order words,
how often do you start placing more bets
once you've had a few losers? Never, occa-
sionally, usually, nearly always?"

(g) Questions concerning betting behaviour
which have been associated with loss of
control. These included items which have
been used and associated with out of
control betting behaviour previously
(Dickerson, 1977, 1979, 1984; Dickerson,
Hinchy & Fabre, 1987; Kuley & Jacobs,
1987; Custer, Meeland & Krug, 1984).

(h) Questions relating to cash involvement in
betting, including bet size and amount of
expenditure on one day on gambling.

Procedure: off-course bettors sample
The sample of off-course bettors came from
eight off-course betting agencies in the Glasgow
area, selected to cover different types of location
(city centre, shopping centre and industrial), to
ensure a wide selection of bettors from different
areas of Glasgow and included both large chain
and private offices. All agencies were approached
beforehand and the co-operation of staff secured,
with the exception of one agency which refused
to allow the study to take place. This agency was
replaced with one which was similarly situated.
Times of the day and days of the week were
systematically chosen to ensure that lunchtime,
afternoon and weekend customers were sampled.

Bettors were selected as those people who
entered the office after the data collector, or
people who were already in the office if the
number was small enough to avoid experimeter
bias. They were never approached during the
races themselves (i.e. during the race commen-
tary) or while placing bets as it would be more of
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an invasion of privacy as these stages have been
seen as central in the betting process (Dickerson,
1977, 1979, 1984), but instead when leaving the
office or between races.

If the subject agreed to take a questionnaire he
was instructed to return it to the data collector or
to hand it in behind the counter in that particu-
lar office next time he was in. The data collectors
consisted of one psychology student and three
regular gamblers well acquainted with the agen-
cies in question. The staff behind the counter in
each office were all aware of the methods of data
collection, and helped to encourage high return
rates from the bettors they were acquainted with.

Procedure: sample of the general population
A random sample of 200 males from the general
population of Glasgow was selected from the
Glasgow Electoral Voters' Register by selecting
every 2437th name ensuring representatives
from all 66 electoral wards (i.e. voting areas), the
number from each ward varying depending on
the size of the ward. If the name at the number
reached was female, the male name nearest to
that position in the role was selected.

Although it has been estimated that over 80%
of the population are reachable by telephone
(Belson, 1986) the possibility of selecting names
from the telephone directory and phoning a
random sample was ruled out due to possible
confounding variables (such as experimenter bias
manifested in alterations in pitch of voice, etc.),
unnecessary expense (it was estimated that each
call would last 20 minutes) and for the simple
reason that the number of registered voters is
greater than the number of people who have
telephones.

Once the names were selected questionnaires
were posted out to each subject with a stamped-
addressed envelope for return. Each of the
addressed envelopes were secretly encoded in-
side in order that the sample could be examined
to see if it was a representative sample of the
Glasgow population with respect to wards
covered and to allow the analysis of social class
factors. For ethical reasons the original names
chosen from the electoral role were left out, and
only the ward areas were recorded by code.

Results
Of the 143 male off-course bettors approached.

10 refrised, and 79 (55%) returned a question-
naire. The mean age was 40.7 years (SD 17.3,
range 19-74). Ninety-four per cent reported bet-
ting once a week or more often.

Of the bettors samples, 34% reported them-
selves as never chasing; 26% as occasionally;
17% as usually; and 23% as nearly always. Table
1 illustrates the relationship between chasing and
questions relating to loss of control of gambling
and gambling expenditure.

The short form of the State portion of the
State-Trait Anxiety Questionnaire was com-
pleted fully by only 56 subjects. The remainder
checked only one or two of the subscales, and
their records were excluded on this component.
The mean score of those completing the scale
was 8.61 (SD 3.89, range 4-16) which is similar
to that reported by poker machine players while
betting (Dickerson & Adcock, 1987) and off-
course bettors from Australia while betting
(Dickerson, Hinchy & Fabre, 1987).

The other measure of subjective arousal used,
the Awareness of Autonomic Activity scale was
fully completed by 73 subjects. The remainder
left several of the items blank, and their records
were excluded on this component. The mean
score was 15.6 (SD 6.14, range 11-38).

The Pearson Product-Moment correlation
between the AAA scale and the Spielberger sub-
scale was 0.485 (p< 0.001 two-tailed).

All 79 of the off-course bettors completed
Zuckerman's Sensation-Seeking Scale. The
mean total score was 16.86 (SD 7.38, range
2-39, with mean subscale scores of 4.25 for TAS
(SD 2.74, range 0—10), 4.10 for ES (SD 2.04,
range 1-9). 4.59 for Dis (SD 2.91, range 0-10)
and 3.91 for BS (SD 2.24, range 0-10).
Significant negative correlations of the SSS total
and subscale scores with age were found, with
the strongest relationship for the total scale score
(r= -0.675, p< 0.001) and the Dis subscale
(r= -0.6742, />< 0.001). Correlations for the
ES and BS subscales were r= 0.421 {p < 0.001)
and r - 0.250 (p < 0.05) and the correlation for
the TAS subscale was r= -0.61 (p< 0.001).

The relationship between sensation seeking
and other variables of interest central to the
study is illustrated in Table 2. A measure of
'frequency of betting' was derived by multiplying
the reported frequency of betting each week with
the total time spent during each episode of bet-
ting. 'Loss of control' refers to a score which
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Table 3. Gambling in the general population, and the relationship to sensation seeking

SSS total
TAS
ES
Dis
BS

Non-gamblers
(n = 51)

16.4
5.3
3.9
4.1
3.1

Off-course betting
(no other forms)

(«=15)

14.1
3.5
3.8
3.8
3.0

Participation in
two forms
(n=10)

18.4
6.3
4.4
5.1
2.6

Casino among
gambling activities

(« = 7)

22.0
7.2
5.4
6.2
3.2

resulted from the summation of questions relat-
ing to loss of control.

From the random sample of the male popula-
tion of Glasgow, 52% of the questionnaires
which reached the subjects who had not moved
house or could be located by the Post Office
were returned. The return rate did not differ
from ward to ward. The mean age of the subjects
who returned questionnaires was 38.82 years
(SD 17.46, range 18-76). No significant differ-
ences in social class were apparent when
comparing data from the sample to figures for
the whole of the Glasgow population as given in
the ward profiles introduction to the electoral
register.

All of the 96 males who returned question-
naires completed the Sensation-Seeking Scale.
The mean total SSS score was 17.53 (SD 7.96,
range 2-37), with mean subscale scores of 5.23
for TAS (SD 7.96, range 0-10), 4.26 for ES (SD
1.96, range 0-9), 4.64 for Dis (SD 2.73, range
0-10) and 3.48 for BS (SD 2.24, range 0-10). A
greater decline in age was observed for TAS and
Dis than for ES and BS. This is in accordance
with previous results (Zuckerman et al, 1978;
Zuckerman, 1979, 1983).

The sample of the Glaswegian off-course
bettors were compared to the sample of the
Glaswegian population on the sensation-seeking
dimension. The off-course bettors scored
significantly lower than the general population
on the TAS {t = 2.118, p < 0.05). The gamblers
(i.e. off-course bettors) also scored lower on the
total SSS and on the Dis and ES subscales
(although this trend did not reach significance).
The off-course bettors scored higher than the
general population on the BS subscale (but not
significantly).

Since the mean age of the sample of off-course
bettors (40.7) did not differ significantly from
the mean age of the general population (38.8)
and the profiles of changes in SSS with age was

so similar for both samples, it was not judged
necessary to perform and analysis of covariance
to demonstrate the independence of differences
in sensation seeking between the two samples
firom age effects.

Of the general population sample, 47%
reported gambling on one form or more. Thirty-
two subjects reported gambling on one form; 10
subjects reported gambling on two forms; and
3-subjects reported gambling on more than two
forms. The relationship between sensation seek-
ing, number of gambling activities participated
in, and type of gambling in those who gamble in
the general population is illustrated in Table 3.
There is a trend (not reaching significance) with
non-gamblers scoring higher on the SSS total
and on all the subscales than those who gamble
in the off-course betting office. Gamblers who
gamble on two forms of gambling are similarly
higher scorers on the SSS total and suhscales
than non-gamblers (with the exception of the ES
subscale), but this trend does not reach levels of
significance. Those who gamble in the casino
scored higher than any of the other groups men-
tioned on all the SSS subscales and on the total
SSS (although, once again not to a significant
level).

An analysis of the off-course bettors sample
with respect to other forms of gambling partici-
pated in and sensation seeking is shown in Table
4. Similar results were found to those for the
general population, with those participating in
off-course betting and nothing else scoring lower
than the general population on the total SSS and
all the subscales. Off-course bettors who gamble
on three or more additional forms of gambling in
the casino or at the race-track were found to be
higher scorers than the general population on the
total SSS and on all the subscales.

A principal components varimax factor analy-
sis with orthogonal rotation was carried out on
the variables involved in the off-course betting
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Table S. Results of factor anatysis performed on att variabtes monitored in off-course bettors' sampte

Factor

1
2
3
4

5
6
7
8
9

10

Eigenvalue

8.97960
2.54407
2.12178
1.79889

1.56022
1.36955
1.18495
1.06104
0.97599
0.86242

Percentage of variance

32.1
9.1
7.6
6.2

5.6
4.9
4.2
3.8
3.5
3.1

Loading of variables on factor 1
(varimax rotation)*

Size of bet
Spending more than intended
Expenditure on gambling
Acknowledge problems controlling levels of
gambling
Spending all spare cash
Subjective arousal while betting
Spending longer than planned in the office
After winning, want to return to v«n more
Amount of time per day spent gambling
Number of days a week spent gambling
SSS total
Chasing

0.86
0.84
0.79

0.62
0.56
0.56
0.56
0.56
0.51
0.47
0.40
0.36

*Only loadings over 0.3 are reported.

office (i.e. hence the ofF-course bettors sample
was used). The results are displayed in Table 5
with the factor loadings of variables on factor

Discussion
The sample, and therefore the findings from it,
appear to be broadly representative of the male
populations of off-course bettors and non-gam-
blers in the city of Glasgow. There were very few
refusers among the off-course bettors; over half
of the questionnaires that reached the general
population were returned. Strong relationships
of total and subscale scores of the Sensation
Seeking Scale to age were found, but with the
Boredom Susceptibility Scale showing the
weakest effect, which is a typical finding in ear-
her studies (Zuckerman et al, 1978; Zuckerman,
1979; Zuckerman & Neeb, 1980; Blaszczynski et
al., 1986; Dickerson et al., 1987). The correla-
tions within the the SSS are typical of previous
reports. Comparison between returners and non-
returners from the general population showed no
significant differences in social class, occupation
and areas of return and the SSS scores of the
male general population show the same relation-
ships to age and among the subscales as provide
evidence of concurrent validity for the bettors
sample.

The results of the general population sample
probably generalize quite well to the population
of the UK as a whole. Scottish norms for the
SSS have hitherto been drawn from undergradu-
ate populations. This sample covers all age
groups randomly, and when compared to ex-

isting English norms (Zuckerman, Eysenck &
Eysenck, 1978) looks very similar indeed. Since
there is no known reason to suspect that Glaswe-
gian off-course bettors are in any way different
from those of the remainder of the UK, it is
likely that the present findings are broadly repre-
sentative of the UK as a whole.

The comparison of the SSS scores between
the gamblers sample and the general population
shows consistent differences in the direction of
lower sensation seeking among the off-course
bettors, although the only statistically significant
difference is on the TAS subscale. These
findings concur with the previous findings of
Blaszczynski et al. (1986) and Dickerson et al
(1987). Closer scrutiny of the data, separating
the general population out into different groups
(including a group of non-gamblers) and sepa-
rating the off-course bettors into different groups
(with reference to the number of other activities
participated in, and the nature of those gambling
activities) reveals important relationships in
sensation seeking between types of gambling par-
ticipated in and the number of forms of
gambling participated in. As Dickerson, Hinchy
& Fabre (1987) suggested, off-course bettors as
a group are lower sensation seekers than the
general population. In contrast, casino gamblers
and gamblers who go to the race-track are higher
sensation seekers than the general population.
The number of gambling forms participated in is
also an important factor. Involvement in many
different forms of gambling is associated with
high SSS.

The relationships depicted bear a close



552 Kenny R. Coventry & R. Iain F. Brown

resemblance to predictions from previous re-
search. The preference of high sensation seekers
for casino and race-track gambling fits the gen-
eral picture of the high sensation seeker. It also
fits the general picture of the high sensation
seeker that he should be more likely to partici-
pate in a number of different forms of gambling
rather than just one form, as sensation seeking is
defined by the "need for varied, novel and com-
plex sensations and experiences" (Zuckerman,
1979). The finding that the only statistically
significant difference between off-course bettors
and the general population was in the TAS sub-
scale might suggest that low sensation seekers,
especially, would shun the more dramatic and
extravert form of sensation seeking and be more
likely to pick off-course betting in a safe, well-
controlled environment close to home. Indeed, it
is likely that gamblers as a whole, even those
with the highest SSS scores, become specialists
in their sensation-seeking outlets, concentrating
all their sensation-seeking in just one channel,
gambling, and so fail to register the true extent of
their commitment to sensation-seeking on a scale
which simply sums the commitment to a variety
of sensation-seeking activities without weighting
the extent of commitment to any one single
form.

One way of conceiving of the distribution of
sensation seekers within gambling forms might
be to combine the relationships depicted with
the dichotomy made between skill and luck
games (Adkins, Kreudelbach & Toohig, 1987),
or with the serious-recreational casino-non-
casino distinctions made by Starr & Potashner
(1984). Off-course bettors are different and,
from the characteristics of slot machine players
depicted by Adkins, Kreudelbach & Toohig
(1987), slots players can be predicted to be lower
sensation seekers also, possibly the lowest of all.
Other typologies and subgroups of gamblers are
currently being identified (Griffiths, 1991;
Fisher, 1993). Certainly the relationship of
sensation-seeking to preference for form of gam-
bling activities is more complex than
Zuckerman's original prediction suggests and it
now seems an essential requirement of future
research methodology in gambling that it should
control for the likely differences between forms.

Focusing now on the sample of off-course
bettors and the interrelationships between vari-
ables involved, the comparison of measures of
arousal used showed that the correlation be-

tween the AAA scale and the Spielberger was
highly significant, but it is suggested that the
AAA is a better measure, both because it is
earlier to complete (73 subjects completed it as
opposed to 56), and because it has a greater
ability to detect significant differences in arousal
than the subscale of the STAI (possibly due to
the higher completion rate). This can be readily
observed from Table 2 above.

The validity of the long entertained assump-
tion that chasing is a central variable of interest
in the generation of problematic levels of gam-
bling is supported by the relationships between
chasing and aspects of control (Table 1 above)
such as spending more than planned, gambling
longer than planned, and attempting to stop, as
well as with more direct admissions to having
problems controlling levels of gambling. Chasing
therefore may be a central characteristic of a
complex of experiences which are concerned
with the subjective control of gambling be-
haviour (these results concur with those of
Dickerson, Hinchy & Fabre, 1987). However, in
the present sample 66% of off-course bettors
reported chasing at least occasionally. It is there-
fore unlikely that chasing per se leads to
problematic levels of gambling. Lesieur (1979)
suggested that an additional change in associated
cognitions is required so that the gambler comes
to believe that chasing is rational before it may
become the central feature of a major addiction.

Once inside the off-course betting office, the
total SSS is related significantly and positively to
subjective awareness of arousal (measured by the
the AAA), bet size, expenditure on betting, loss
of control, and number of other forms partici-
pated in. Sensation seeking therefore seems an
important variable involved in high levels of
gambling. All the subscales of the SSS relate to
arousal (as measured by the AAA), and to bet
size and expenditure. No significant relationship
was found between the subscale scores of the
Spielberger and any sensation-seeking score
(total or subscales).

Only the first factor emerging from the factor
analysis is discussed because, as can be seen
from Table 6, it accounts for more than three
times the percentage of the total variance than
any other factor. The loadings on this factor
(illustrated in Table 6) include variables associ-
ated with loss of control of gambling and
frequency of gambling, as well as variables re-
lated to expenditure on gambling. This factor
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might therefore be interpreted as representing a
cluster of variables associated with problematic
levels of gambling. If this is the case, then this is
further evidence for the importance of the vari-
ables of chasing and sensation-seeking, as they
load on this factor.

The results of this study give rise to some
problems surrounding Dickerson et al's (1987)
'Schema of variables which may contribute to
loss of control of betting', mainly because of
validation problems with the STAI subscale as a
measure of subjective awareness of arousal. Be-
cause of this it may still be too early to speculate
about variables involved in the route to loss of
control of betting. If the AAA does prove to be
an effective measure, then the sensation-seeking
subscales and total may well, nevertheless,
through their relationships to arousal and level of
betting, eventually point to a predisposition to
chasing and loss of control. The correlations
among variables (see Table 2) lend some support
to this.

Scrutiny of the evidence from this study sug-
gest that sensation- seeking is an important
variable in both choice of form of gambling and
in the way in which gambling develops. This is
confirmed by the psychophysiological and the
psychobiological evidence about the neural sub-
strates of both sensation seeking and gambling.
But the optimal level of arousal/optimal level
of stimulation model for understanding the
relationship between sensation seeking and gam-
bling, both 'normal' and addictive, may be
conceptually too simple. A reversal theory frame-
work explaining the gambler's behaviour in
terms of the paradoxes of felt arousal as put
forward by Apter (1989) may make more sophis-
ticated research and explanation possible. The
application of reversal theory to gambling and
other addictions leaves open the possibility of
subsuming sensation-seeking within a reversal
theory framework, or vice versa (Anderson &
Brown, 1987; Brown, 1988). Nevertheless, the
present study has shown the need for continued
interest in sensation-seeking with respect to
explanations of gambling and excessive gambling
behaviour.
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