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Abstract

The links between gambling and criminal offenses have been frequently reported, but the
pathways from gambling to a particular offense have not. Our study applied a pathways
model to predict participants’ income-generating, drug-related, and violent offenses stem-
ming from their craving for gambling. The participants were 332 male inmates in a Japa-
nese local prison. They answered questionnaires on gambling behavior, alcohol addiction,
Internet addiction, impulsivity, and psychopathy. Their official records with information
on their current offense, sentence length, number of imprisonments, and length of educa-
tion were also analyzed. The results show that 38.55% (n=128) of the participants had a
probable gambling disorder, a rate of problem gambling at least four times higher than that
among the general Japanese population. Furthermore, their craving for gambling predicted
their income-generating offenses, but not their drug-related and violent offenses. Their
craving for gambling can thus be linked to their financial issues, rather than their emotional
and impulsive issues. The pathways model explained the path not only from addiction/
psychopathy to gambling, but also from gambling to committing an income-generating
offense.
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Introduction

Gambling behavior is a criminogenic factor (Meyer and Stadler 1999). The severity of
gambling has been found to be related to the frequency of antisocial acts among male
students (Mishra et al. 2011). Problem Gambling (PG)' has also been linked to illegal
behavior among arrested offenders (Turner et al. 2016). Several offenders reported that
their gambling behaviors led to criminal activity (Turner et al. 2013). Moreover, the
rate of PG among prison populations is significantly higher than among general popu-
lations in North America (Preston et al. 2012; Templer et al. 1993; Turner et al. 2009),
Europe (Pastwa-Wojciechowska 2011; Tessényi and Kovacs 2016; Zurhold et al. 2014),
and Australia (Abbott et al. 2005; Abbott and McKenna 2005). While these findings
validate the general link between gambling and offenses, the causal relationships from
gambling to offenses have remained uncertain (Adolphe et al. 2018). Our study applied
a pathways model (Blaszczynski and Nower 2002) to predict income-generating (May-
Chahal et al. 2017), drug-related (Cuadrado and Lieberman 2012), and violent offenses
(Turner et al. 2013) based on the craving for gambling in a Japanese prison population.

Three Pathways to PG

In the literature, the pathways model has been validated through a questionnaire (Lobo
et al. 2014; Moon et al. 2017; Nower and Blaszczynski 2017; Turner et al. 2008), struc-
tured interviews (Ledgerwood and Petry 2010; Valleur et al. 2016), and a literature review
(Milosevic and Ledgerwood 2010). The model explains three pathways to PG: The behav-
iorally conditioned, emotionally vulnerable, and antisocial-impulsive paths (Blaszczyn-
ski and Nower 2002). First, in the behaviorally conditioned path, people learn subjective
excitement and irrational beliefs through their gambling behavior. They gradually estab-
lish a pattern of habitual gambling, and finally crave gambling, losing more money than
they expected. Gamblers in this path had more irrational beliefs regarding gambling than
did those in the other two paths (Milosevic and Ledgerwood 2010). Their extreme evalua-
tion of their economic losses was also supported in experimental settings (Takeuchi et al.
2016). Because their economic rationality was impaired, they experienced financial issues
(Turner et al. 2008). However, they did not suffer from problems related to alcohol (Moon
et al. 2017), mood disorders, or illegal activity (Nower et al. 2013) in their lifetime. Fur-
thermore, they demonstrated the least severity of gambling of all those in the three paths
(Moon et al. 2017; Nower and Blaszczynski 2017). Thus, people in this path are consid-
ered the mildest gamblers (Blaszczynski and Nower 2002; Nower and Blaszczynski 2017).

Second, people in the emotionally vulnerable path experience negative emotions such
as depression and anxiety (Valleur et al. 2016) in addition to all the elements of the behav-
iorally conditioned path (Blaszczynski and Nower 2002). They use gambling to reduce or
avoid their negative emotions (Moon et al. 2017). Gamblers in this path experience more
problems with alcohol and drugs than do those in the other two paths (Nower et al. 2013),
because alcohol and drug use also helps them reduce or avoid their negative emotions
(Stewart et al. 2008). Essentially, PG has been linked with mood disorders (Lorains et al.

! To prioritize readability, this paper consistently uses the term “problem gambling” to refer to impaired
ability to control gambling and negative consequence from gambling, although we acknowledge that “path-
ological gambling” and “gambling disorder” have been used in many papers (Turner et al. 2016).
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2011) and substance use disorders (Potenza 2008) among general populations. These find-
ings indicate that gamblers in the emotionally vulnerable path use gambling to reduce their
distress. Many studies have pointed out that people in this path demonstrate more severe
gambling behaviors than those in the behaviorally conditioned path, because their gam-
bling is motivated by both their subjective excitement of gambling and negative distress in
daily life (Blaszczynski and Nower 2002; Nower and Blaszczynski 2017).

Third, people in the antisocial-impulsive path suffer from antisocial tendencies and
impulsivity (Moon et al. 2017; Valleur et al. 2016), as well as experiencing all the ele-
ments of the emotionally vulnerable path (Blaszczynski and Nower 2002). Because of their
uncontrollable impulsivity and antisocial tendency, they engage in gambling and other
antisocial behaviors (Preston et al. 2012). Gamblers in this path demonstrate high impul-
siveness and an antisocial personality (Ledgerwood and Petry 2010). They also exhibit
a poor ability to cope with emotions and psychiatric problems (Ledgerwood and Petry
2010). Gambling behavior has been linked with psychopathic tendency in a prison popula-
tion (Pastwa-Wojciechowska 2011). People in this path suffer from their impulsivity and
emotional problems, and are thus considered the most severe gamblers among those in the
three paths (Blaszczynski and Nower 2002; Nower and Blaszczynski 2017).

Three Pathways from Gambling to Offense

Based on the pathways model and three paths—behaviorally conditioned, emotionally
vulnerable, and antisocial-impulsive paths (Blaszczynski and Nower 2002)—we posit
that people with PG have three motivations for gambling: Solving their financial, emo-
tional, and impulsive issues. These motivations for gambling might predict their different
offenses. For example, gamblers in the behaviorally conditioned path mainly experience
financial issues (Turner et al. 2008). To finance their gambling, they may commit income-
generating offenses (Turner et al. 2009). Accordingly, interviews with prisoners clarified
that they committed offenses to finance their gambling (Turner et al. 2013). The severity of
gambling has also been related to income-generating offenses among prisoners (May-Cha-
hal et al. 2017). Theft (Tessényi and Kovacs 2016) and payment fraud (Kuoppamaki et al.
2014) were the most common offenses among prisoners with PG. One study suggested
that 64% of the offenses among prisoners with PG were property and economic offenses
(Kuoppamiki et al. 2014). Furthermore, areas with numerous gambling machines also have
high rates of income-generating offenses (Wheeler et al. 2007). A review of PG-related
offenses indicated the links between gambling and income-generating offenses (Adolphe
et al. 2018). These findings show that gamblers’ craving for gambling in the behaviorally
conditioned path predicts their engagement in income-generating offenses.

Furthermore, gamblers in the emotionally vulnerable path primarily suffer from nega-
tive emotions (Valleur et al. 2016). To reduce or avoid their negative emotions, they may
commit drug-related offenses, because drug use is the typical method they employ to cope
with their emotions (Stewart et al. 2008). Gambling behavior has been linked to alcohol
and substance abuse (Pantalon et al. 2008), and to drug-related offenses among the gen-
eral population (Laursen et al. 2016). Among prison inmates, PG has also been linked to
alcoholism (Templer et al. 1993) and smoking (Abbott et al. 2005), and gambling more
generally to drug-related offenses (Cuadrado and Lieberman 2012). Similarly, gambling
during incarceration is associated with alcohol-related charges among prisoners (Turner
et al. 2013). These findings indicate that gamblers’ craving for gambling in the emotionally
vulnerable path predicts their drug-related offenses.
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Gamblers in the antisocial-impulsive path mainly suffer from uncontrollable impul-
sivity (Valleur et al. 2016), which can lead them to commit violent offenses (Adolphe
et al. 2018), because violence is the method they typically employ to cope with their
impulsivity (Skeem et al. 2007). Among the general population, gambling has been
associated with violent offenses (Laursen et al. 2016) and with drinking-related physi-
cal fighting (Nower et al. 2013). Among prison inmates, commission of felonies is more
related to those with PG than non-problem gamblers (Cuadrado and Lieberman 2012).
Furthermore, gambling during incarceration has been associated with prisoners’ current
violent offenses (Turner et al. 2013). These findings indicate that gamblers’ craving for
gambling in the antisocial-impulsive path predicts their engagement in violent offenses.

Although their offenses may be motivated by personal suffering due to financial,
emotional, and impulsive problems, their age and experience of imprisonment may also
exacerbate their engagement in this behavior. Many longitudinal studies confirmed that
offenses were negatively linked with age, but positively linked with number of impris-
onments in North American (Durose et al. 2014) and Asian populations (Yokotani and
Tamura 2017). To adjust for these influences, we added age and number of imprison-
ments to our model. Figure 1 shows our conceptual pathways model from addiction/psy-
chopathy to offense via gambling. The model includes addiction variables for the emo-
tionally vulnerable path and psychopathy variables for the antisocial-impulsive path.
All variables are interrelated and predict habitual gambling (Blaszczynski and Nower
2002). Habitual gambling has also been found to predict craving for gambling (Kim
et al. 2009) in all three paths, including the behaviorally conditioned path. Based on the
path from addiction/psychopathy to gambling, the model yields three hypotheses from
gambling to offense. If participants in the behaviorally conditioned path mainly experi-
ence financial issues, they would commit income-generating offenses (Hypothesis 1).
If they are in the emotionally vulnerable path and mainly suffer from emotional issues,
they would commit drug-related offenses (Hypothesis 2). If they are in the antisocial-
impulsive path and mainly suffer from issues related to impulsiveness, they would com-
mit a violent offense (Hypothesis 3).

To test our model, we utilized a Japanese prison population, because the rate of PG
among prison populations has rarely been reported in the Asian context. That for the gen-
eral population has been confirmed in Asia, including Korea (Back et al. 2015), China
(Tang et al. 2010), Singapore (Arthur et al. 2008), and Japan (Toyama et al. 2014). The
addition of studies of an Asian prison population to those of Western prison populations
(Abbott et al. 2005; Abbott and McKenna 2005; Pastwa-Wojciechowska 2011; Preston
et al. 2012; Templer et al. 1993; Tessényi and Kovacs 2016; Turner et al. 2009; Zurhold
et al. 2014) could extend the generalizability of the results of previous studies. As in pre-
vious studies, we hypothesized that the rate of PG among a prison population would be
higher than that among the general population in Japan (Hypothesis 0).

Moreover, to assess the research variables, we used a questionnaire and official records.
To assess patterns of habitual gambling, we used the South Oaks Gambling Screen
(SOGS) (Lesieur and Blume 1987), and to evaluate craving for gambling, we employed the
Gambling Symptom Assessment Scale (GSAS) (Kim et al. 2009). The Barratt Impulsive-
ness Scale 11th edition [BIS] (Patton et al. 1995) and Primary and Secondary Psychopa-
thy Scale (PSPS) (Levenson et al. 1995) were used to assess impulsiveness and psycho-
pathic tendency, respectively, and the Alcohol Use Disorders Identification Test (AUDIT)
to determine habitual drinking (Bush et al. 1998). We also measured Internet addiction
through Young’s Internet Addiction Test (IAT) (Young 1998), because Internet addiction
could be a pathological coping method for emotional issues (Byun et al. 2008; Ko et al.

@ Springer



Journal of Gambling Studies (2020) 36:459-476 463

Habitual Drinking

/ Age
Internet Addiction s

. Income-generating,
Craving for 8 8

\2

Habitual Gambling Drug-related, or

Gambling

Violent offence

/ \ Number of

imprisonments

Psychopathy

Impulsivity

Fig.1 Conceptual pathways from addiction/psychopathy to offence via gambling. Note: Solid line indicates
positive effect, dashed line indicates negative effect

2008). Finally, we examined Japanese official records (Yokotani and Tamura 2015) and
collected information on the sample’s current offense, number of imprisonments, education
level, and Intelligence Quotient equivalence (IQ).

Methods
Participants and Procedure

The potential participants were 536 inmates in a Japanese local prison mainly for repeat
offenders. The questionnaire was distributed and collected two times in January of X year
by prison staff. The staff indicated their identification numbers during the collection of the
questionnaires. In this way, the two questionnaires were matched through the identification
number. Furthermore, the identification number was used to collate the questionnaires with
official documents.

Among the 536 inmates, we distributed the questionnaire to 445. We excluded 91
inmates of whom 57 needed to be isolated and 34 were being prepared to move. Among
the 445 inmates to whom the questionnaire was distributed, 113 did not complete the
SOGS (Lesieur and Blume 1987); thus, they were excluded from the study because our
focus was on gambling behavior. The final number of participants was 332 male inmates.
Although the final participants (n=332) had a significantly higher IQ (equivalence)
than those excluded (n=113) [M=85.93 (§D=15.20), 78.51 (SD=19.21), respectively,
t=3.51, df=135.27, p<.01], they were not significantly different in terms of age, sen-
tence length, number of imprisonments, length of education, nationality, income-generat-
ing offenses, drug-related offenses, or violent offenses. Hence, the final participants were
representative of the local Japanese prison in age, criminal tendency, and educational
level but not 1Q.

The average age of the final participants was 51.34 years (SD=12.82). The national-
ity of 306 of the inmates was Japanese. The remaining 12 were from Korea (n=4), China
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(n=2), Taiwan (n=1), Brazil (n=1), Argentina (n=1), Laos (n=1), Sri Lanka (n=1), and
Vietnam (n=1). Furthermore, 14 inmates did not report their nationality. All participants
responded in Japanese regardless of their nationality.

Measures in the Questionnaire

Habitual Gambling

To assess habitual gambling, we used the SOGS (Lesieur and Blume 1987). The SOGS is
a 16-item questionnaire that includes multiple-choice questions based on the Diagnostic and
Statistical Manual of Mental Disorders Third edition (DSM-3) criteria for pathological gam-
bling (e.g., “When you gamble, how often do you go back another day to win back the money
you lost?”). It has been validated worldwide (Stinchfield 2002). The original SOGS comprised
16 questions, but the first 3 were not scored. Thus, the current Japanese version of the SOGS
comprises only 13 questions (Saito 1996). We were also interested in participants’ gambling
experience before they entered their current prison. We therefore used the following instruc-
tion: “Remember a year of social life before entering this prison. We would like to ask you
about your gambling experience during that one year.” The SOGS is scored one point for each
question that indicates being “at risk.” As in a previous study (Stinchfield 2002), we regarded
those who scored 5 or more points as having (probable) PG, and those with less than 5 points
as having (probable) non PG. Cronbach’s alpha of the SOGS in this study was .913.

Craving for Gambling

To assess craving for gambling, we used the GSAS (Kim et al. 2009). The GSAS
is a 12-item questionnaire anchored with a 5-point scale (ranging from 0=None to
4=FExtreme). It was developed to assess the severity of gambling symptoms over a
period of one week (e.g., “If you had unwanted urges to gamble during the past WEEK,
on average, how strong were your urges?”’). We used the Japanese version of the GSAS
(Yokomitsu and Kamimura 2019). We were interested in participants’ gambling experience
before entering the current prison. Thus, we included the following instruction: “Remem-
ber a week of social life before entering this prison. We would like to ask you about your
gambling experience in that one week.” A high score on the GSAS indicates a high craving
for gambling. Cronbach’s alpha for the GSAS in this study was .974.

Habitual Drinking

To assess habitual drinking, we used the AUDIT (Bush et al. 1998). The AUDIT is a 10-item
screening tool used to assess a risky drinking style (e.g., “How many drinks containing alco-
hol do you have on a typical day when you are drinking?”). The AUDIT is mostly anchored
on a five-point scale [(0)  or 2; (1) 3 or4; (2) 5 or 6; (3) 7, 8, or 9; (4) 10 or more], and has
been validated worldwide (de Meneses-Gaya et al. 2009). We used the Japanese version of the
AUDIT (Hiro and Shima 1996). We were interested in participants’ drinking experience before
they entered the current prison. Thus, we included the following instruction: “Remember a year
of social life before entering this prison. We would like to ask you about your drinking experi-
ence during that one year.” A high score on the AUDIT indicates a risky drinking style. As in a
previous study (de Meneses-Gaya et al. 2009), we regarded those who scored 8 or more points
as having a risky drinking style. Cronbach’s alpha of the AUDIT in this study was .888.
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Internet Addiction

To assess Internet addiction, we used Young’s IAT (Young 1998). The IAT is a 20-item
scale anchored on a six-point scale (ranging from 0=Not Applicable to 5=Always)
used to assess the severity of Internet dependency among adults (e.g., “How often do
you stay online longer than you intended?”). The IAT has been validated worldwide
(Chang and Man Law 2008). We therefore used the IAT for the Japanese population
(Lai et al. 2015). We were also interested in participants’ Internet experience before
they entered the current prison. Thus, we used the following instruction: “Remember
a year of social life before entering this prison. We would like to ask you about your
Internet experience during that one year.” A high score on the IAT indicates a high
dependency on the Internet. As in a previous study (Chang and Man Law 2008), we
regarded those who scored between 20 and 39, 40 and 69, and 70 to 100 as having mild
(1), middle (2), and severe (3) Internet addiction, respectively. Cronbach’s alpha of the
IAT in this study was .950.

Psychopathic Tendency

To assess psychopathic tendency, we used the PSPS (Levenson et al. 1995). PSPS is a
26-item questionnaire anchored on a 4-point scale used to assess a typical interpersonal
style of psychopathy (e.g., “People who are stupid enough to get ripped off usually deserve
it”). The PSPS has been validated worldwide (Sellbom 2011). The current study used the
21-item PSPS for the Japanese population (Osumi et al. 2012). A high score on the PSPS
indicates a high tendency for psychopathy. Cronbach’s alpha of the PSPS in this study was
.798.

Impulsivity Scale

To assess impulsivity, we used the BIS 11th edition (Patton et al. 1995). The BIS is a
30-item self-report instrument developed to assess the personality/behavioral construct of
impulsiveness (e.g., “I do things without thinking”). It is anchored on a four-point scale
(ranging from 1= Rarely/Never to 4=Almost Always/Always). The BIS has been validated
worldwide (Stanford et al. 2009), and we used the Japanese version thereof (Someya et al.
2001). Cronbach’s alpha of the BIS in this study was .848.

Measures in Official Records

We collected data from official records on participants’ age, current offense, length of cur-
rent sentence, number of imprisonments, length of education, and 1Q. IQ was measured
using the Correctional Association Psychological Assessment Series (CAPAS) (Yasuki
et al. 2003). CAPAS is a Binet-type intelligence test, and has both group and individ-
ual forms (Yasuki et al. 2003). The combined scores of both forms were standardized for
Japanese prisoners (M =100, SD=15) around three decades ago (Ohnishi et al. 1996).
Therefore, the CAPAS score can be regarded as an IQ (equivalence) score (Yasuki et al.
2003).
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Categorization of Offense

Participants’ current offenses were encoded as income-generating, drug-related, and vio-
lent offenses. Income-generating offenses included 170 economic and property offenses:
Theft (n=126), attempted theft (5), fraud (21), attempted fraud (1), robbery (4), robbery
causing injury (8), embezzlement (3), counterfeiting of securities (1), and violation of tax
laws (1). Drug-related offenses included 96 violations of drug control laws: Stimulants
control law (n=92), cannabis control law (3), and narcotics and psychotropic control law
(1). Violent offenses included 61 illegal use of force incidents: Injury (n=10), injury caus-
ing death (2), rape (9), gang rape causing injury (1), attempted rape (4), rape causing injury
(3), quasi rape (2), forcible indecency (4), forcible indecency causing injury (4), quasi
forcible indecency (2), robbery (4), robbery causing injury (8), homicide (1), attempted
homicide (1), intimidation (1), extortion (1), kidnapping of minors (1), obstruction of per-
formance of public duty (1), act of punishment of physical violence and others (1), and
violation of swords and firearms control law (1).

Analysis

To compare the differences between prisoners with and without PG, we performed a ¢ test
and Chi squared test. To show the relevance among research variables, we calculated Pear-
son’s correlation coefficients.

To test our three hypotheses, we constructed a structural equation model (Fig. 1). Figure 1
shows our model from addiction/psychopathy to offense via gambling. The model includes
addiction variables, such as habitual drinking and internet addiction, and psychopathy vari-
ables, such as psychopathy and impulsivity. All variables are interrelated and predict habit-
ual gambling (Blaszczynski and Nower 2002). Habitual gambling also predicts craving for
gambling (Kim et al. 2009). Based on the path from addiction/psychopathy to gambling, the
model predicts income-generating, drug-related, or violent offenses. To adjust for the influ-
ence of age and number of imprisonments on offenses (Durose et al. 2014; Yokotani and
Tamura 2015), we also added these variables to our model (Fig. 1).

For the addiction/psychopathy variables, participants’ self-report AUDIT, IAT, PSPS,
and BIS were used to assess their habitual drinking, internet addiction, psychopathy, and
impulsivity, respectively (Fig. 2). Similarly, their self-report SOGS and GSAS were used
to assess their habitual gambling and craving for gambling, respectively (Fig. 2). To assess
their age, number of imprisonments, and category of current offense, we used official
records including their age, number of imprisonments, and current offense.

To evaluate our model, we employed the maximum likelihood method, because this
method has been a predominant approach in the field of psychology (Anderson and Gerb-
ing 1988). To evaluate the model, we used absolute fit indices, which indicate how well
the model fits the sample data, including the Chi squared test (5°), normed Chi squared
test (y*/df), Root Mean Square Error of Approximation (RMSEA), Goodness-of-Fit Index
(GFI), Adjusted Goodness-of-Fit Index (AGFI), and Standardized Root Mean Square
Residual (SRMR). Although there is no consensus on an acceptable range for the Chi
squared test (Joreskog and Sorbom 1996), an acceptable ratio for the normed Chi squared
test (y%/df) has been suggested of less than 5.0 (Wheaton et al. 1977), while a strict upper
limit for the Chi squared test has been suggested of 2.0 (Tabachnick and Fidell 2007). The
upper limit of acceptable values of RMSEA is .07 (Steiger 2007), and a strict upper limit
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Fig.2 Pathways from addiction/psychopathy to income-generating offence via gambling. Note: Scores
indicate standardized coefficients. Only significant paths are shown in the figure. SOGS the South Oaks
Gambling Screen, GSAS the Gambling Symptom Assessment Scale, AUDIT alcohol use disorders iden-
tification test, /AT young’s internet addiction test, PSPS the primary and secondary psychopathy, BIS the
Barratt Impulsiveness Scale 11th edition. **p<.01; *p<.05, ¥2=27.46 (df=13, p=.010), y*df=2.12,
RMSEA =.066, SRMR =.042, GFI=.977, AGFI=.920, CFI=.963, AIC=91.642, BIC=205.707

for RMSEA has been suggested of .06 (Hu and Bentler 1999). Values of .90 or greater of
GFI and AGFI indicate well-fit models (Hooper et al. 2008), while strict lower limits of
GFI and AGFI are .95 (Shevlin and Miles 1998). Similarly, values of SRMR less than .05
are regarded as indicating a well-fit model (Diamantopoulos and Siguaw 2013).

We also used comparative fit indices, including the Comparative Fit Index (CFI). The
CFI compares the Chi squared values of our model to the Chi squared values of the base-
line model, which assumes that all variables are not correlated with each other. A value of
CFI greater than .95 indicates good fit (Hu and Bentler 1999).

Furthermore, we used parsimony fit indices including the Akaike Information Crite-
rion (AIC) and Bayesian Information Criterion (BIC), which penalize model complex-
ity. Smaller values of AIC and BIC indicate good fit, but as these values are not normed
between 0 and 1, they do not have cut-off scores (Hooper et al. 2008).

For the evaluation of specific paths, we used standardized path coefficients. We set the
significance level at .05. SPSS 21 (IBM) and HAD 15.7 (Shimizu 2016) were used for the
analysis.

Results
Comparisons of Prisoners With and Without PG

Among the male Japanese prison population, 38.55% are considered as having PG during
the reported year of their life before entering the current prison. Considering the rate of
PG among the general population in Japan (Toyama et al. 2014) (men 9.04%, women 1.6%
over the lifetime; prevalence for one year is unknown), that among Japanese male prison
inmates is at least four times higher.

Table 1 compares prisoners with and without PG, indicating that they did not differ in
terms of age, length of sentence, number of imprisonments, length of education, or IQ
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Table 1 Comparison of basic traits between prisoners with and without problem gambling

Prisoners with Prisoners without problem gam- df

problem gambling bling (n=204)

(n=128) SOGS <5

SOGS 25

M SD M SD t
Age (year) 52.57° 12.46 50.58 13.06 1.39 276.81
Length of sentence (month) 40.83% 25.13 44.63 29.34 -1.25 297.58
Number of imprisonment 4.83% 3.12 4.56 3.15 0.76 269.18
Length of education (year) 10.54% 1.93 10.39 2.16 0.63 290.06
1Q (equivalence) 87.20° 13.68 85.14f 16.07 1.24 296.28
SOGS 9.53 3.25 1.09 1.39 27.86 156.43%**
GSAS 16.56¢ 13.26 3.96¢ 6.73 9.70 159.26%**
AUDIT 11.62¢ 9.89 8.09" 8.44 3.27 223.347%%
AUDIT 28 0.55¢ 0.50 0.44" 0.50 2.03 252.75*
IAT 32.56¢ 14.51 27.83 11.89 2.88 200.74*
IAT (3 stage) 1.33¢ 0.53 1.131 0.37 3.52 178.68%*
PSPS 48.10° 8.92 41.96' 8.38 5.85 230.78%**
BIS 71.69¢ 11.25 65.10' 11.42 4.84 244 26%**

% % 7 n
Income-generating offence 53 50 307 332
Drug-related offence 30 28 244 332
Violent offence 17 19 195 332

SOGS the South Oaks Gambling Screen, /Q intelligent quotient (equivalent), GSAS the Gambling Symp-
tom Assessment Scale, AUDIT alcohol use disorders identification test, JAT young’s internet addiction test,
PSPS the primary and secondary psychopathy, BIS the Barratt Impulsiveness Scale 11th edition

#Ep <0015 *#p <.01; *p<.05
G =127,%%=126,n=121,%=111, *n=114, 'n =202, tn =193, "n =199, 'n=175

(equivalence). The rate of drug-related offenses, income-generating offenses, drug-related
offenses, and violent offenses did also not significantly differ among the groups. These
findings indicate no differences in the basic traits of the two groups.

However, prisoners with PG scored significantly higher on the SOGS, GSAS, AUDIT,
and IAT than those without PG (Table 1). These findings suggest that their gambling
behavior was linked to other addictive behaviors including alcohol and Internet use. Fur-
thermore, prisoners with PG also scored significantly higher on the PSPS and BIS than did
those without PG, suggesting that their gambling behavior was linked with their psycho-
pathic tendency and impulsivity.

Correlations Among Research Variables in the Pathways Model

Before testing our pathways model, we checked the correlations among the research vari-
ables (Table 2). Table 2 shows that income-generating offenses were positively correlated
with participants’ age and number of imprisonments, but negatively correlated with IQ
(equivalence). In contrast, Table 2 shows that violent offenses were negatively correlated
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with age and number of imprisonments, but positively correlated with 1Q (equivalence).
Table 2 also shows that GSAS, SOGS, AUDIT, IAT, BIS, and PSPS were positively cor-
related with each other, except for one correlation between BIS and IAT. This indicates that
addictive behaviors such as gambling, drinking, and Internet use are related to the traits of
impulsivity and psychopathy.

Three Paths from Gambling to Income-Generating, Drug-Related, and Violent
Offenses

We tested our pathways model from addiction/psychopathy to income-generating offenses
via gambling. Figure 2 shows the significant paths and fit index. As expected, AUDIT,
PSPS, and BIS positively predicted SOGS, although IAT did not. Furthermore, SOGS pos-
itively predicted GSAS. These significant paths demonstrate that the pathway from addic-
tion/psychopathy to gambling fits the Japanese prison inmates well. Moreover, GSAS pre-
dicted income-generating offenses positively, indicating that the pathway from craving for
gambling to an income-generating offense fits the Japanese prison inmate population well.
The fit indices of our model were also satisfactory. The CFI (.963), SRMR (.042), and GFI
(.977) satisfied the strict criteria (West et al. 2012). Although the RMSEA (.066), AGFI
(.920), and ;(zldf (2.12) did not satisfy the criteria (Hu and Bentler 1999; Shevlin and Miles
1998; Tabachnick and Fidell 2007), they were practically acceptable in the fields of psy-
chology (Jackson et al. 2009) and social science (Hooper et al. 2008).

In the same way, we tested our model for drug-related offenses. The fit indices of the
model were satisfactory (y>=28.72 (df=13, p=.007), y*df=2.20, RMSEA=.068,
SRMR =.043, GFI=.977, AGFI=.920, CFI1=.959, AIC=92.727, BIC=206.792). Fur-
thermore, AUDIT, PSPS, and BIS positively predicted SOGS. (The scores are the same
as in Fig. 2.) However, GSAS did not predict drug-related offenses (f=—.005, not signifi-
cant). These findings suggest that the pathway from addiction/psychopathy to gambling is
supported in the Japanese prison population, but not the pathway from their craving for
gambling to a drug-related offense.

Similarly, we tested our model for violent offenses. The fit indexes of the model were
satisfactory (y?=24.60 (df=13, p=.026), y*/df=1.89, RMSEA=.058, SRMR=.041,
GFI=.980, AGFI1=.930, CFI=.970, AIC =88.606, BIC=202.671). Furthermore, AUDIT,
PSPS, and BIS positively predicted SOGS. (The scores are the same as in Fig. 2.) However,
GSAS did not predict violent offenses (f=—.088, not significant). These findings suggest
that the pathway from addiction/psychopathy to gambling was supported in the Japanese
prison population, but not the pathway from their craving for gambling to a violent offense.

Discussion

Three Paths from Gambling to Income-Generating, Drug-Related, and Violent
Offenses (Hypotheses 1, 2, 3)

Our study found that male inmates’ craving for gambling predicted income-generating
offenses in Japan, but not drug-related or violent offenses. Consistent with previous
findings (Adolphe et al. 2018; Kuoppamiki et al. 2014; May-Chahal et al. 2017; Tes-
sényi and Kovacs 2016; Turner et al. 2009, 2013; Wheeler et al. 2007), these results
indicate that craving for gambling is linked to financial issues. Thus, they engage in
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income-generating offenses to solve this problem. We also found that IQ (equivalence)
was negatively linked with income-generating offenses (Table 2). Thus, people with a
low 1Q (equivalence) might commit income-generating offenses more frequently than
those with a high IQ (equivalence). Previous studies have also suggested that people
with PG had an irrational belief regarding gambling (Milosevic and Ledgerwood 2010;
Takeuchi et al. 2016), namely that they could make money gambling this time, even
though they had thus far not managed to do so. Together, these findings indicate their
irrational belief that an income-generating offense could solve their financial problems
in the short term (an hour), even though the offense cannot solve them in the long term
(1 year). To prevent committing an income-generating offense because of a craving for
gambling, specialized treatment for this craving is recommended both inside and outside
prison (May-Chahal et al. 2017).

Unlike previous studies (Cuadrado and Lieberman 2012; Laursen et al. 2016; Valleur
et al. 2016), we did not find participants’ craving for gambling to be related with drug-
related offenses. One possible interpretation is that gamblers among Japanese male inmates
in the emotionally-vulnerable path might use legal drugs such as alcohol (Templer et al.
1993; Turner et al. 2013) and nicotine (Abbott et al. 2005), rather than illegal ones such as
methamphetamine and cannabis (Yokotani and Tamura 2015) to reduce or avoid negative
emotions (Stewart et al. 2008). Actually, craving for gambling was positively related with
habitual drinking (correlation between GSAS and AUDIT in Table 2). Because they use
a legal drug, they likely do not often commit drug-related offenses. Treatment focused on
alcohol and nicotine dependence might be important for gamblers in the emotionally vul-
nerable path to prevent gambling behavior (Pantalon et al. 2008).

Although impulsivity (BIS) was not directly related with income-generating, drug-
related, and violent offenses, it was positively correlated with the number of imprisonments
and negatively correlated with length of education (Table 2). These findings indicate that
impulsivity might hinder them from achieving good school grades and promote re-entry
into prison. This is consistent with the findings of previous studies (Skeem et al. 2007).
The pathway from impulsivity to social maladjustment is part of the antisocial-impulsive
path (Cuadrado and Lieberman 2012; Laursen et al. 2016; Nower et al. 2013; Turner et al.
2013). Treatment at school age might be required for people in the antisocial-impulsive
path to prevent their gambling and re-entry to prison (Nower and Blaszczynski 2017).

Furthermore, the combination of their socioeconomic disadvantage and high impulsiv-
ity might advance their start of gambling (Auger et al. 2010) and increase the risk of prob-
lem gambling (Griffiths and Wood 2000). The educational length of our participants was
lower than that (M =12.76) of the Japanese general populations (Yamamoto and Brinton
2010). Furthermore, their impulsivity was higher than that (M =39.3) of Japanese general
populations (Someya et al. 2001). Their low educational length and high impulsivity indi-
cate that they experienced social disadvantage during school age (Reimers et al. 2009),
which could advance their start of gambling (Auger et al. 2010) and onset of gambling
symptoms (Griffiths and Wood 2000). Prevention programs focused on the socially-hand-
icapped population during school age might be effective in decreasing the risk of problem
gambling (Griffiths and Wood 2000).

Rate of PG Among the Japanese Prison Population (Hypothesis 0)

In addition to the findings regarding the pathways model (Blaszczynski and Nower
2002), our study also clarified the rate of PG among an Asian prison population. Similar

@ Springer



472 Journal of Gambling Studies (2020) 36:459-476

to previous studies of Western prison inmates (Abbott et al. 2005; Abbott and McKenna
2005; Pastwa-Wojciechowska 2011; Preston et al. 2012; Templer et al. 1993; Tessényi
and Kovacs 2016; Turner et al. 2009; Zurhold et al. 2014), the rate of PG among Japa-
nese prison inmates was at least four times higher than that among the general Japanese
population (Toyama et al. 2014). Furthermore, their PG was linked to alcohol addiction
(Potenza 2008), Internet addiction (Byun et al. 2008; Ko et al. 2008), impulsivity (Ledg-
erwood and Petry 2010; Preston et al. 2012), and psychopathy (Moon et al. 2017; Pastwa-
Wojciechowska 2011; Valleur et al. 2016). These findings extend those of previous studies
of PG among the general Asian population (Arthur et al. 2008; Back et al. 2015; Tang et al.
2010) to a Japanese prison population.

Limitations

Although we have extended research beyond previous findings (Blaszczynski and Nower
2002; Toyama et al. 2014), our study had four limitations. First, our study adopted a retro-
spective design; thus, remembering their craving for gambling before entering prison could
be biased by participants’ memories. To reduce this bias, a prospective design is needed for
a future study (Durose et al. 2014; Yokotani and Tamura 2017). Furthermore, the excluded
sample in our study included participants with a low IQ (equivalence); thus, our findings
may miss responses from those with an intellectual disability. An individual interview set-
ting may be needed to include these participants (Ledgerwood and Petry 2010; Valleur
et al. 2016). Third, our study sampled the prison population only, so generalization of our
findings to Japanese general gamblers, most of whom are not imprisoned, requires caution.
Future research needs to sample general Japanese gamblers without a criminal history to
check the validity of our model among Japanese general gamblers. Fourth, our study did
not evaluate parental socioeconomic factors, such as parental income/educational levels,
so our study missed the effects of parents’ socioeconomic factors. Furthermore, we did
not evaluate childhood adversity, such as physical/sexual abuse and poor living environ-
ments, which are common in prisoners (Godet-Mardirossian et al. 2011). Hence, our model
did not cover their socioeconomic factors and family experiences during childhood. Future
studies need to include these variables to build comprehensive models that can clarify the
paths from socially handicapped experience during childhood to criminal offense via prob-
lem gambling.

Conclusions

Despite these limitations, our pathways model (Blaszczynski and Nower 2002; Lobo
et al. 2014; Milosevic and Ledgerwood 2010; Moon et al. 2017; Nower and Blaszczyn-
ski 2017; Turner et al. 2008) clarified the paths from addiction/psychopathy to income-
generating offenses via gambling. We found the pathways model useful in explaining
not only the path from addiction/psychopathy to gambling, but also that from gambling
to income-generating offenses (Adolphe et al. 2018; May-Chahal et al. 2017). Clarify-
ing the path from gambling to a specific offense facilitates an in-depth understanding
of gambling and specialized treatment for PG (Meyer and Stadler 1999; Mishra et al.
2011).
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