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Abstract 
 

Gambling was not recognized as a large public health concern until the late 
1970’s. Pathological gambling (PG) was officially recognized as a psychiatric disorder 
after its inclusion in DSM-III in 1980 (APA, 1980). While a large proportion of the 
Canadian population can gamble without ever having problems with gambling 
(recreational or social gamblers), a recent national survey found interprovincial 
variability and estimated that overall 2% have past-year gambling problems (Cox et al., 
2005). In a recent meta-analysis of 119 studies, lifetime prevalence of PG in adults was 
also found to be nearly 2%, with an additional 4% having milder sub-clinical level of 
gambling problems (Shaffer, Hall, & Vanderbilt, 1999). Blaszczynski & Nower (2002) 
argue that different subgroups of problem gamblers can be identified: 1) behaviorally-
conditioned, 2) emotionally-vulnerable, and 3) antisocial-impulsivist. Data was drawn 
from the Canadian Problem Gambling Index (CPGI) consolidated dataset which has 
epidemiologic gambling data of Canadian adults aged 18 years and older. This study aims 
to: (1) Investigate socio-demographic and behavioral characteristics, such as substance 
use, type of gambling and gambling frequency, associated with different levels of 
gambling problems as defined by the Canadian Problem Gambling Research Index 
(CPGI) among an adult population of Canadians; (2) empirically identify groups of 
gamblers using Latent Class Analysis (LCA), based on the endorsement of items that 
resemble Blaszczynski’s gamblers pathway model (2000); and (3) compare the subgroups 
of gamblers by demographics and gambling severity according to the Canadian Problem 
Gambling Research Index (CPGI) in an effort to increase our understanding of the 
diagnosis of problem/pathological gambling and sub-clinical levels of gambling 
problems. To address the first aim data on 9,481 past-year gamblers from four different 
Canadian provinces were drawn from the Canadian Problem Gambling Research Index 
(CPGI) consolidated dataset. Analyses for the first aim were run via multinomial logistic 
regression models. Using the CPGI scoring (Aim 1), we found that respondents who were 
male, in the younger age groups, of Aboriginal or Asian descent, less educated, with a 
lower annual family income, who used substances while gambling or had substance use 
problems, and who played electronic games were more likely to be in the more severe 
gambling groups (moderate risk gambling and/or problem gambling group). To address 
the second and third aims, data on 7,421 past-year gamblers from four different Canadian 
provinces were drawn from the Canadian Problem Gambling Research Index (CPGI) 
consolidated dataset. For the second and third aims we empirically derived groups of 
gamblers based on observed clustering of the 16 dichotomous gambling-related items via 
LCA using the M-Plus software version 4.21 (Muthén and Muthén, 2007), followed by 
multinomial logistic regression analyses. When we addressed aim 2, our findings pointed 
towards the presence of possibly six groups of gamblers in the Canadian general 
population. One group (class 2) had moderate to high probabilities of endorsing items 
related to all pathways investigated vs. another (class 6), whereby the conditional 
prevalence of all items was relatively very low. Gamblers in class 1 had moderate to high 
probabilities of endorsing items related to pathway 1 (behaviorally-conditioned), and 



 5

those in class 3 had moderate to high probabilities of using alcohol or drugs while 
gambling and gambling while drunk or high, which are items strongly related  to pathway 
3 (impulsive). Class 5 included gamblers with moderate to high probabilities of endorsing 
items such as ‘having the urge to drink, using drugs or medication if something painful 
had happened in their lives and having stress problems’, all which are strongly related to 
pathway 2 (emotionally-vulnerable). Finally, respondents in class 4 had moderate to high 
probabilities of endorsing having family members with gambling and alcohol/drug 
problems but did not have many problems of their own (familial/genetic class). In all 
classes, gamblers had moderate probabilities of endorsing electronic gambling, which is 
the most addictive form of gambling. When we addressed aim 3, we noted that gamblers 
who endorsed items from all pathways (class 2) were the ones more likely to be 
moderate-risk and problem gamblers according to CPGI scoring, followed by those who 
endorsed items related to pathway 1 (behaviorally conditioned group- class 1). Weaker 
associations were observed between moderate-risk and problem gambling with the 
remaining classes (class 3: impulsive, class 4: emotionally-vulnerable and class 5: 
familial/genetic), though statistically significant. Demographically, males were over-
represented in classes 1 (behaviorally-conditioned), 2 (endorsed items from all pathways) 
and 3 (impulsive), while females were more likely to be in class 4 (familial/genetic), and 
equally likely as males to be in class 5 (emotionally-vulnerable group). Quite 
importantly, younger age was strongly associated with endorsing most of the gambling-
correlated items and being in class 2,  followed by endorsing items from the impulsive 
pathway (class 3), and last by classes 1, 4, and 5. This finding is of particular importance 
for both prevention and intervention, especially since those in class 2 are also highly 
likely to be moderate-risk and problem gamblers. While there were no racial/ethnic 
differences in endorsing most of the gambling-correlated items (class 2), those of 
Aboriginal ancestry were more likely to be in classes 1 (behaviorally-conditioned), 4 
(familial/genetic) and class 5 (emotionally-vulnerable), reinforcing the notion that this is 
a racial/ethnic group that is highly affected by gambling problems and that needs to be 
targeted by prevention and intervention measures in Canada. Those who were single or 
widowed/divorced/separated were more likely to endorse all gambling-correlated items 
(class 2) or to be in class 5 (emotionally-vulnerable). This study is a valid attempt to 
empirically test Blaszczynski & Nower’s (2002) pathway model in a large general 
population sample of gamblers, not only focusing on clinically-defined problem 
gamblers. Our study identified 6 different subtypes of gamblers and showed significant 
demographic differences across these groups, in addition to interesting variations by their 
CPGI scoring. Our findings suggest that different subtypes of gamblers exist not only in 
clinical settings, but also in the general population. Thus, prevention efforts aimed at 
decreasing problem gambling need to address each subgroup differently, according to 
their characteristics. 

 
 
Keywords: Canadian Problem Gambling Research Index (CPGI); problem gambling, 
latent class analysis (LCA); pathway model. 
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Introduction 

Gambling is generally viewed as just a form of entertainment with few negative 

consequences. It has been estimated that 86% of the Canadian adult population has 

gambled at least once in their lives (Ferris, Wynne, & Single, 1999). People take part in 

gambling activities because they enjoy them and obtain benefits from their participation. 

For most people, gambling is generally a positive experience (Abbott & Volberg, 1999); 

however for approximately 10-12% of the general adult population gambling can result in 

significant problems (e.g., moderate risk gambling and problem gambling categories of 

the CPGI) (Ladouceur, 1991; Potenza, Kosten, & Rounsaville, 2001a; Cunningham-

Williams, Cottler, Compton, & Spitznagel, 1998; Shaffer & Hall, 2001). The U.S. 

National Gambling Impact Study Commission (1999) estimated that the annual costs of 

gambling problems (due to costs of job loss, unemployment benefits, welfare benefits, 

poor physical and mental health, and treatment) is around $5 billion per year and an 

additional $40 billion in lifetime costs (related to bankruptcy, imprisonment, arrests, legal 

fees for divorce, among others).  

Gambling was not recognized as a large public health concern until the late 

1970’s. In 1980, the DSM-III officially recognized pathological gambling (PG) as a 

psychiatric disorder (APA, 1980). According to the DSM-IV (APA, 1994), PG is 

characterized by “persistent and recurrent maladaptive gambling behavior”. PG is often 

associated with family (e.g., domestic violence, child abuse, divorce) and interpersonal 

problems, legal and criminal problems and psychiatric comorbidity (National Gambling 

Impact Study Commission, 1999; Shaffer & Kidman, 2004). The terms ‘at-risk’, 

‘problem’ and ‘pathological’ are often used in the research literature to classify 

individuals along a continuum of gambling problems and mental health symptoms to 

capture a severity dimension of gambling involvement (Shaffer, Hall, & Vanderbilt,1999; 

Stinchfield, Govoni, & Frisch, 2004). Non-problem recreational gambling anchors the 

‘healthy’ end of the continuum. Recreational or social gamblers are individuals who are 

able to play safely in a low-risk manner and understand the real probabilities of winning 

and the potential risks of gambling (Derevensky & Gupta, 2004). On the other hand, 

gamblers with gambling-related difficulties that do not meet the full criteria of the DSM 

definition of a pathological gambler are considered ‘at-risk’. The term problem gambling 
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is sometimes used to describe pathological gamblers whose gambling-related difficulties 

are less serious. In other situations, it is used to indicate all of the patterns of gambling 

behavior that compromise, disrupt, or damage personal, family or vocational pursuits 

(Cox, Lesieur, Rosenthal, & Volberg, 1997; Lesieur, 1998). Thus, from this perspective, 

pathological gambling can be regarded as the extreme maladaptive end of the continuum 

(Volberg, 2001).  For brevity in this proposal, problem and pathological gambling are 

used interchangeably. 

A meta-analysis of 119 prevalence studies conducted in the United States and 

Canada (Shaffer et al., 1999) reports the lifetime prevalence of pathological gambling in 

adults at nearly 2%, with an additional 4% having a milder sub-clinical level of gambling 

problems. Moreover, an estimated 340,000 Ontarians self reported gambling problems of 

sufficient magnitude to be classified as having moderate to severe gambling problems; 

the highest rates were found among young adults (18-24 years old) (Wiebe & Cox, 2001). 

It has been shown that as access to gambling becomes easier, more individuals become 

vulnerable to the impacts of gambling (Korn, 2000). Individuals who score low on 

problem gambling screens (e.g., at-risk gamblers) as well as problem gamblers are of 

concern because they represent much larger proportions of the population than severe 

pathological gamblers.  Even at-risk gamblers experience gambling-related problems 

such as legal problems, anxiety and depression secondary to gambling disorders, family 

problems, poor academic performance and even school dropout (Derevensky & Gupta, 

2004, Messerlian & Derevensky, 2005). The social impact of gambling, even moderate-

risk gambling, can have negative influences on families in terms of dysfunctional 

relationships, violence and abuse, financial pressure, and disruption of psychological 

growth and development of children (Korn, 2000). Gambling represents an important 

health concern and there is a great need to gain further insight into subtypes of gamblers 

in order to develop prevention and more effective and specific forms of treatment for 

susceptible individuals.  

Clinical gambling subtypes 

Research into the causes of problem gambling indicate that people develop 

problem gambling for a variety of different reasons including erroneous beliefs about 

winning, early experiences of wins, escape from anxiety or depression, or impulse control 
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disorders such as attention deficit hyperactivity disorder (Blaszczynski, 2000, 

Blaszczynski & Nower, 2002). Blaszczynski (2000) has proposed a general model of 

problem gambling called the pathways model.  Blaszczynski (2000) and Blaszczynski  & 

Nower (2002) argue that three different subgroups of problem gamblers can be identified 

in the pathways model: 1) behaviourally-conditioned problem gamblers (they are ‘ 

preoccupied with gambling, engage in chasing, abuse alcohol, and exhibit high levels of 

depression and anxiety in response to the financial burden imposed by their behavior’),  

2) emotionally-vulnerable problem gamblers (poor coping and problem-solving skills, 

stress, premorbid depression and/or anxiety, negative family background experiences) 

who gamble to alleviate affective states, and 3) antisocial-impulsivist problem gambler 

(those who have signs of neurological and neurochemical disfunction as well as 

background history of impulsivity), who engage in several behavioral problems (e.g., 

substance abuse), are irritable and also get involved in criminal activities, and have 

family history of antisocial behaviors and alcohol abuse and dependence (Blaszczynski & 

Nower, 2002).  These paths are not distinct and there might be overlap. It is possible to 

experience aspects of two or all three pathways. People in the antisocial impulsivist group 

in addition to being impulsive might also hold erroneous beliefs, might have experienced 

a big win, and might be depressed or have poor coping skills. 

The gambling scenario has changed throughout the world, and new computerized 

games (such as video lottery terminals-VLTs and slot machines) and online betting have 

increased gambling availability to an extent never observed before (Tavares et al., 2003). 

Electronic gambling is potentially more addictive than traditional games, such as horse-

betting and card games, and may influence the development of PG different than non-

electronic gambling (Reid, 1986; Griffiths, 1995; Tavares et al., 2003). Also, studies have 

shown that the more often one gambles, the greater the chances of experiencing 

gambling-related harm (Currie et al., 2006). 

While clinicians have attempted to identify subgroups of problem gamblers, to 

our knowledge, no Canadian epidemiologic research has used methods to empirically 

derive classes of gamblers in the general population using data on socio-demographic and 

personal characteristics (region, age, racial/ethnic) gambling behaviors (age of onset of 

gambling, amount of money spent on gambling, gambling frequency, main reason to 
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gamble) and other mental health indicators (past-year psychiatric symptoms, past-year 

substance use, and family history of problem gambling). Thus, our study might be useful 

in identifying different subgroups of gamblers in the general Canadian population and 

show which characteristics are more commonly associated with a higher risk of 

developing gambling problems.   

Comorbidity with substance use and psychiatric disorders in population samples 

Epidemiologic studies conducted among adults have shown that gambling, 

problem and pathological gambling are associated with substance use and substance use 

disorders (Bland, Newman, Orn, & Stebelsky, 1993; Cunningham-Williams et al., 1998, 

2005; Welte, Barnes, Wieczorek, Tidwell, & Parker, 2001; Petry, Stinson, & Grant, 2005, 

Westermeyer, Canive, Garrard, Thuras, & Thompson, 2005, Desai & Potenza, 2008). 

Bland et al. (1993) analyzed data from 7,214 adults in Canada and found that drug 

abuse/dependence was four times higher among pathological gamblers as compared to 

nongamblers. In Cunningham-Williams et al. (1998) study of 2,954 adults in Saint Louis, 

40% of those with problem and pathological gambling had a drug use disorder, while 

26% of social gamblers and 24% of non-gamblers had a substance use disorder, 

respectively. Also, 44% of the problem and pathological gamblers had an alcohol use 

disorder, compared to 22% of the social gamblers and 7% of the nongamblers, 

respectively. Another study by the same group (Cunningham-Williams et al., 2005) of 

913 adults in Saint Louis, showed that alcohol use disorders and tobacco dependence 

were significantly associated with social gambling and sub-threshold gambling (those 

with 1-4 DSM-IV symptoms of pathological gambling). Petry and colleagues (2005) 

analyzing data from the NESARC (n=43,093) found that 73% of pathological gamblers 

had an alcohol use disorder, 38% had a drug use disorder and 60% were nicotine 

dependent. Welte et al. (2001) interviewed 2,638 individuals, among those with current 

pathological gambling 25% met criteria for current alcohol dependence, compared to less 

than 2% of nonpathological gamblers. Using data from the NESARC general population 

sample, Desai and colleagues (2008) found that increasing severity of past-year gambling 

problems was associated with increasing odds of substance use disorders.  

Studies have also shown gambling is associated with psychiatric disorders, but the 

exact nature of these associations still needs to be better understood (Crockford & el-
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Guebaly, 1998; Petry et al., 2005, Lynch, Maciejewski, & Potenza, 2004). Psychiatric 

disorders might predispose individuals to develop gambling disorders or gambling 

disorders might lead to psychiatric disorders, or even, both disorders might share a 

common vulnerability. Affective or mood disorders, including major depression, 

dysthymia, anxiety and phobias are more common in problem/pathological gamblers than 

non-gamblers (Bland et al., 1993; Crockford et al., 1998; Cunningham-Williams et al. 

1998, Petry et al., 2005). In el-Guebaly and colleagues study (2006), respondents with 

mood or anxiety disorders were 1.8 times more likely to be moderate risk/problem 

gamblers as compared to those without mood or anxiety disorders. 

Gender differences in gambling and problem gambling 

Because recreational gambling and problem/pathological gambling are more 

common among males, many adult and adolescent studies have focused on 

predominantly male samples (Potenza et al., 2005). Pathological gambling prevalence 

studies in the general population show a male-female ratio of 2:1 to 3:1 (Sommers, 1988; 

Ladouceur, 1991; Bland et al., 1993; Shaffer et al., 1999, el-Guebaly et al., 2006). 

Potenza and colleagues (2005) state that results from adult studies that include females 

signal that there are “gender-related differences in the biological, phenomenological, 

behavioral and clinical characteristics of women as compared to men with gambling 

problems”. For example, a more rapid progression from recreational to problem gambling 

has been described for women as compared to men (Potenza Kosten, & Rounsaville, 

2001b; Tavares, Zilberman, Beites, & Gentil, 2001; Tavares et al., 2003). In a sample of 

adult pathological gamblers, men engaged more in sexual risky behaviors and had higher 

rates of alcohol abuse as compared to women, and females attempted more suicide than 

males (Martins et al., 2004). Research has shown that there might be genetic differences 

in pathological gambling among males and females (Perez, Ibáñez, Torres, Saiz-Ruiz, & 

Fernandez-Piqueras, 1997; Ibáñez, de Castro, Fernandez-Piqueras, Blanco, & Saiz-Ruiz, 

2000). Perez et al. (1997) found a significant genetic association of pathological 

gambling and the DRD4 gene with female gender but not with male gender. Perez de 

Castro and colleagues (1999) reported a significant association between the short 5-HHT 

(serotonin transporter gene) polymorphism allele and pathological gambling among 

males only. Ibáñez and colleagues  (2000) analyzed MAO-A and MAO-B gene 
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polymorphisms among  male and  female pathological gamblers compared to normal 

controls, and found a possible association between allele B of MAO-A in male gamblers, 

but not in female gamblers. Perez de Castro et al. (1999) suggest that the dopaminergic 

system may contribute more efficiently to susceptibility in women while the serotonergic 

system could be involved in susceptibility to pathological gambling in men. However, 

these findings still need to be replicated in larger and more diverse samples in order to 

elucidate the polygenic model of genetic susceptibility to pathological gambling. Potenza 

et al. (2005) found recreational gambling to be associated with alcohol and drug use in 

both genders, but alcohol and drug abuse/dependence and incarceration was associated 

with gambling only in males. Male recreational gamblers were more likely to gamble 

more frequently than their female counterparts and males preferred strategic games such 

as games of personal skill whereas females preferred non-strategic games such as 

electronic bingo, slot machines and videopoker (Potenza et al., 2005).  

Demographic characteristics associated with gambling and problem gambling 

It is already well established that males are more likely than females to be both 

recreational gamblers and problem/pathological gamblers, both in adolescence and in 

adulthood (Sommers, 1988; Ladouceur, 1991; Bland et al., 1993; Ladouceur, Dubé, & 

Bujold, 1994; Shaffer et al., 1999; Jacobs, 2000; Hardoon, Gupta, & Derevensky, 2004, 

Lynch et al., 2004). Regarding race-ethnicity, a recent review study has indicated that 

rates of problem/pathological gambling are 2 to 16 times higher among Canadian 

Aboriginal adolescents and adults as compared to their non-Aboriginal counterparts 

(Wardman, el-Guebaly, & Hodgins, 2001). Cox, Yu, Affifi, & Ladouceur (2005) have 

shown that areas with a high concentration of videolottery terminals and permanent 

casinos in Canada are the areas in which the prevalence of moderate risk gambling and 

problem gambling are higher. Another important demographic factor that has been 

associated with problem and pathological gambling is living in a disadvantaged 

neighborhood (Weiss, 1988; Welte, Wieczorek, Barnes, Tidwell, & Hoffman, 2004). In a 

US study, Welte and colleagues (2004) found that respondents who lived in 

disadvantaged neighborhoods had much higher rates of problem and pathological 

gambling as compared to those who did not live in disadvantaged neighborhoods. They 

also reported that individuals who lived within 10 miles from a casino had twice the rate 
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of problem/pathological gambling compared to those who live farther from a casino 

(Welte et al., 2004). 

Using latent class analysis (LCA) to identify gambling subtypes 

The focus of latent class models (LCA) is to provide empirical evidence on 

subgroups of individuals on the basis of their observed response profiles rather than 

restricting analyses to individuals categorized solely on diagnostic criteria (McCutcheon, 

1987). By identifying unique subtypes characterized by different profiles, including 

classes below the threshold of persistent and recurrent maladaptive gambling behavior, 

we can determine if different patterns of characteristics and behaviors that might be 

overlooked in general linear models exist. Thus, the groups may be quantitatively (i.e. 

gradient in the number of items) or qualitatively different (i.e. classes characterized by a 

different set of items). There may be common genetic and psychosocial vulnerabilities 

for specific combinations of characteristics. Identifying different groups could have 

important implications for prevention and treatment responses. Findings could provide a 

basis for new strategies for preventing problem gambling by minimizing co-occurring 

substance use problems. Gambling by individuals with different behavioral disturbances 

may have a different developmental trajectory, possibly leading to greater impairment. 

Longitudinal studies will be needed to understand the developmental course of gambling; 

however, in the meantime, using data from cross-sectional population samples, we can 

begin to identify patterns of behavior or symptoms that reflect subpopulations of 

individuals in different stages of disorder development. To date, only Cunningham-

Williams and Hong (2007) have used LCA to classify 312 lifetime gamblers according to 

distinctive gambling patterns. Based on eight different composite scales they obtained six 

different classes of gamblers (non-problem gamblers, low-risk gamblers, mild-risk 

gamblers, moderate-risk gamblers, high- risk gamblers and severe-risk gamblers) that 

differed quantitatively and qualitatively on six of eight factors: the number of diagnostic 

DSM/ICD-derived gambling symptoms, number of different reasons to gamble, number 

of gambling “withdrawal-like” symptoms, number of financial sources for gambling, 

number of different sources of perceived problem gambling, and number of gambling 

treatment/ help-seeking sources sought (Cunningham-Williams & Hong, 2007). The 
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authors concluded that their findings support a support a continuum of problem gambling 

risk ranging from ‘no-risk’ to ‘severe risk’(Cunningham-Williams & Hong, 2007). 

In this research project, the main goal was to investigate a latent structure of 

gambling characteristics and behavior. We attempted to examine qualitative differences 

in the underlying subtypes of gamblers using latent class models and then examine the 

relationship between CPGI scores and the latent classes of gamblers in an epidemiologic 

sample of Canadian adults aged 18 years and older. Secondary aims considered gender 

differences within the identified classes and gender-specific associations with CPGI 

scoring (from no gambling to problem gambling).  

First, we investigated socio-demographic and behavioral characteristics, such as 

substance use, type of gambling and gambling frequency, associated with different levels 

of gambling problems as defined by the Canadian Problem Gambling Research Index 

(CPGI) among an adult population of Canadians. To address this aim we aggregated 

representative population samples from four independent province surveys, and obtained 

a larger subsample of at-risk and problem gamblers to describe differences under 

conditions of increased statistical power. This further allowed us to examine any potential 

differences across these four Canadian provinces. 

Then, we attempted to (1) empirically identify groups of gamblers using LCA, 

based on the endorsement of items that resemble Blaszczynski’s gamblers pathway 

model (2000); and (2) compare the subgroups of gamblers by demographics and 

gambling severity according to the Canadian Problem Gambling Research Index (CPGI) 

in an effort to increase our understanding of the diagnosis of problem/pathological 

gambling and sub-clinical levels of gambling problems. To address these aims we used 

data from the three Canadian provinces that included the 16 items that resemble 

Blaszczynski’s gamblers pathway model (2000). Finally, to test for gender differences in 

gambling subtypes, we stratified these analyses by gender (see Appendix B). 

Because the sample sizes selected for the descriptive and LCA part of the study 

were different, the following sections are presented as A- Descriptive Study, and B-LCA 

Study. 
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Method 

 

A- Descriptive study 

 

Sample 

Data were drawn from the Canadian Problem Gambling Research Index (CPGI) 

consolidated dataset which contains individual datasets from seven separate Canadian 

studies. For the purpose of our study we aggregated data from four of these studies: 1- the 

Alberta Survey study (n=1,804, Smith & Wynne, 2002) which was administered under 

the auspices of the Alberta Gaming Research Institute (AGRI), 2- the British Columbia 

Survey study (n=2,500, Ipsos-Reid and Gemini Research, 2003) which was administered 

under the auspices of the Ministry of Public Safety and Solicitor General, 3- the Ontario 

Survey study (n=4,631, Wiebe, Single & Falkoswski-Ham, 2001) which was 

administered under the auspices of the Canadian Center for Substance Abuse (CCSA) 

and the Responsible Gambling Council (RGC), and 4- the Newfoundland & Labrador 

Survey study (n= 2,596, Market Quest Research Group, Inc, 2005) which was 

administered under the auspices of the Government of Newfoundland and Labrador 

Health and Community Services. Data from the three other surveys were not included 

because they did have comparable demographic and/or substance use information. 

Representative samples were collected from the household population in each province. 

A total of 11,531 respondents (including past-year gamblers and non-gamblers) 

participated in the four aggregated surveys. In this study we focused on the respondents 

who reported gambling in the year prior to being assessed. About 80% of the samples 

were eligible past year gamblers: 82% of the total Alberta sample (n=1,480), 85% of the 

total British Columbia sample (n=2,134), 82% of the Ontario sample (n=3,787), and 83% 

of the Newfoundland sample (n=2,154). Seventy-four gamblers were excluded because of 

missing data on one of the CPGI items (0.008% of the total sample of past-year 

gamblers), leaving 9,481 past-year gamblers for these analyses.  

All four surveys were collected using random digit dialing telephone interviews. 

The Alberta Survey was conducted between August and October 2001, and response rate 

was 64% (Smith et al., 2002).The British Columbia Survey was conducted between 
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November and December 2002, and response rate was 27%, on par with previous 

problem gambling studies conducted in British Columbia (Ipsos-Reid & Gemini 

Research, 2003). The Ontario Survey was conducted from March to May 2001, and 

response rate was 37% (Wiebe et al., 2001). The Newfoundland & Labrador Survey was 

conducted in September and October 2005, no data on survey response rate is available 

(Market Quest Research Group, Inc, 2005).  

 

Measures 

Demographics 

In addition to province of residence, other assessed demographics included: 

gender, age, race/ethnicity, marital status, education, employment status, and income.  

Actual age was not collected; respondents were grouped into different age groups, and 

regrouped in this study to represent adults 18 years or older who were less than mid-

thirties, in their mid-thirties to mid-sixties, and finally mid-sixties and older. All 

respondents were asked to report their racial/ethnic ancestry beyond being Canadian; we 

regrouped the sample into those of European ancestry, Aboriginal ancestry (includes First 

Nations, Métis, and Inuit), Asian ancestry, Canadian/North American (when respondents 

did not identify their race/ethnicity further), and finally other that includes those 

identified as ‘other’ by the study, as well as those of Middle Eastern, African, 

Latin/South American ancestries. Past-year gamblers who were widowed, divorced or 

separated were regrouped into one category, vs. the single and those who reported being 

married or living with someone. Education was defined as post-secondary education, 

some post-secondary education, completed high school, and some high school or less).  

Respondents were also asked to report on their annual household income in Canadian 

dollars (CAD$60,000 or more, $40,000 to $59,999, $20,000 to $39,999, less than 

$20,000). Variables were recoded for ease of interpretation, the original variables are 

available in the separate provincial datasets (Wiebe et al., 2001, Smith et al., 2002, Ipsos-

Reid and Gemini Research, 2003, Market Quest Research Group, Inc, 2005). 
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Past-year gambling variables 

All gamblers answered questions regarding the gambling activities they had 

engaged in during the year preceding the survey. Types of gambling activities included 

both electronic (electronic bingos, slot machines, and video-lottery terminals) and non-

electronic (horse races, sports select, sports pools, cards, games of skill, sports with 

bookie and stocks lottery, scratch-tabs, raffles) forms of gambling. We created a binary 

gambling type variable that identified past year gamblers who engaged in non-electronic 

games only vs. those who engaged in at least one electronic game [which could include 

gamblers who may have also played a non-electronic game]). Frequency of electronic 

and nonelectronic gambling activities separately were recoded as frequent (at least once a 

month or more) or non-frequent (less than once a month). The 31-item Canadian Problem 

Gambling Index (CPGI) was used to assess gambling involvement, problem gambling, 

and correlates of gambling (Ferris & Wynne, 2001).  Four behavioral items (chasing 

losses, escalating to maintain excitement, borrowing/selling to get gambling money, 

betting more than one can afford) and five items on the consequences of gambling 

(feeling guilty, being criticized by others, harm to health, financial difficulties to one’s 

household, and feeling one might have a problem with gambling) within the CPGI index 

can be scored to create gambling sub-types (a score of 0 indicates non-problem gambling, 

a score of 1-2 indicates low-risk gambling, a score of 3-7 –indicates moderate-risk 

gambling, and a score of  8 + [up to a maximum of 27] indicates problem gambling). The 

CPGI has good internal consistency (Cronbach alpha=0.84) and test-retest reliability 

(0.78) (Ferris & Wynne, 2001). The CPGI scored items are described in Appendix A. 

 

Substance use variables 

 Two questions assessed alcohol and drug use in the same preceding year the 

respondents reported gambling. Specifically, the questions were: ‘Have you gambled 

while drunk or high?’, and ‘Have you felt you might have an alcohol or drug problem?’ 

 

Statistical Analyses  

All analyses were run using STATA 9.0 (StataCorp, 2005). Multinomial logistic 

regression analyses were carried out, with; gambling subtypes as determined by the CPGI 
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score regressed on the assessed demographics, gambling subtypes (electronic vs. non-

electronic), and substance use variables. We conducted several different multinomial 

logistic regression models, with the purpose of checking whether the strength of the 

associations between outcome and selected covariates was attenuated with adjustment for 

other potential confounders. Unadjusted and adjusted odds ratio estimates and 95% 

confidence intervals are presented. 

 

B- LCA study 

Sample 

Data were drawn from the Canadian Problem Gambling Research Index (CPGI) 

consolidated dataset which contains individual datasets from seven separate Canadian 

studies. For the purpose of our study we aggregated data from three of these studies, 

given their comparable data: 1- the Alberta Survey study (n=1,804, Smith & Wynne, 

2002) which was administered under the auspices of the Alberta Gaming Research 

Institute (AGRI), 2- the Ontario Survey study (n=4,631, Wiebe et al., 2001) which was 

administered under the auspices of the Canadian Center for Substance Abuse (CCSA) 

and the Responsible Gambling Council (RGC), and lastly 3- the Newfoundland & 

Labrador Survey study (n= 2,596, Market Quest Research Group, Inc, 2005) which was 

administered under the auspices of the Government of Newfoundland and Labrador 

Health and Community Services. Representative samples were collected from the 

household population in each province. 

A total of 9,031 respondents participated in the three aggregated surveys. The 

study focused on the respondents who reported gambling in the year prior to being 

assessed (i.e. past year gamblers). About 82% of the samples were eligible past year 

gamblers: 82% of the total Alberta sample (n=1,480), 82% of the Ontario sample 

(n=3,787), and 83% of the Newfoundland sample (n=2,154). The study sample 

comprised a total of 7,421 past-year gamblers.  

All three surveys were collected using random digit dialing telephone interviews. 

The Alberta Survey was conducted between August and October 2001, and response rate 

was 64% (Smith & Wynne, 2002). The Ontario Survey was conducted from March to 

May 2001, and response rate was 37% (Wiebe et al., 2001). The Newfoundland & 
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Labrador Survey was conducted in September and October 2005, no data on survey 

response rate is available (Market Quest Research Group, Inc, 2005).  

 

Measures 

Demographics 

In addition to province of residence, other assessed demographics included: 

gender, age, race/ethnicity, marital status, education, employment status, and income.  

Actual age was not collected; respondents were grouped into different age groups, and 

regrouped in this study to represent adults 18 years or older who were less than mid-

thirties, in their mid-thirties to mid-sixties, and finally mid-sixties or older. All 

respondents were asked to report their racial/ethnic ancestry beyond being Canadian; we 

regrouped the sample into those of European ancestry, Aboriginal ancestry (includes First 

Nations, Métis, and Inuit), Asian ancestry, Canadian/North American (when respondents 

did not identify their race/ethnicity further), and finally an ‘other’ category that includes 

those identified as ‘other’ by the study, as well as those of Middle Eastern, African, 

Latin/South American ancestries. Past-year gamblers who were widowed, divorced or 

separated were regrouped into one category, the married or those living with someone 

were grouped into another, and finally the single group. Education was defined as post-

secondary education, some post-secondary education, completed high school, and some 

high school or less).  Respondents were also asked to report on their annual household 

income in Canadian dollars (CAD$60,000 or more, $40,000 to $59,999, $20,000 to 

$39,999, less than $20,000). 

 

Past-year gambling variables 

To identify different gambling subtypes we used sixteen gambling-related items 

assessed in the three surveys (all items were asked in the past 12-months time-frame) 

(Table 3). These items were selected based on Blaszczynski’s gamblers pathway model 

(2000), and we attempted to include items that resembled characteristics of all three 

pathways (behaviorally-conditioned, emotionally-vulnerable, antisocial-impulsive), as 

well as include preference for electronic gambling and family history of gambling and/or 

alcohol/drug problems. With the exception of three items (electronic gambling, lose/win 
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and win/strategy), all items had dichotomous yes/no responses. For both lose/win and 

win/strategy the response options available were: ‘strongly agree’, ‘agree’, ‘disagree’ and 

‘strongly disagree’, which were dichotomized as yes/no for the purpose of the study. 

 All gamblers answered questions regarding the various gambling activities they 

had engaged in during the year preceding the survey. Activities included both electronic 

(electronic bingos, slot machines, and video-lottery terminals) and non-electronic (horse 

races, sports select, sports pools, cards, games of skill, sports with bookie and stocks 

lottery, scratch-tabs, raffles) forms of gambling. A binary gambling type variable was 

created that grouped past year gamblers who engaged in non-electronic games only in 

one category vs. those who engaged in at least one electronic game and/or a non-

electronic game.  

Moreover, the 9 scored items from the Canadian Problem Gambling Index (CPGI) 

were used to assess gambling involvement and problem gambling (Ferris & Wynne, 

2001).  Four behavioral items (chasing losses, escalating to maintain excitement, 

borrowing/selling to get gambling money, betting more than one can afford) and five 

items on the consequences of gambling (feeling guilty, being criticized by others, harm to 

health, financial difficulties to one’s household, and feeling one might have a problem 

with gambling) within the CPGI index were scored to define past year gamblers into non-

problem gamblers (score 0), low-risk gamblers (score 1-2), moderate-risk gamblers 

(score 3-7), and problem gamblers (score 8+). It is worth noting that the CPGI classifies 

gamblers based on their total score of the 9 items, unlike the proposed LCA method 

which will group the past year gamblers based on their patterns of response on the 

gambling-related behaviors outlined in Table 1. The CPGI has good internal consistency 

(Cronbach alpha=0.84) and test-retest reliability (0.78) (Ferris & Wynne, 2001). 

 

Statistical Analyses  

To empirically derive groups of gamblers based on observed clustering of the 16 

dichotomous gambling-related items, Latent Class Analysis (LCA) was applied using the 

M-Plus software version 4.21 (Muthén, & Muthén, 2007). M-Plus estimates latent class 

models using the missing data theory that uses all available information. Several fit 

indices were examined to identify the best-fitting model in our data. The Bayesian 
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Information Criteria (BIC) (lower value, better fit) suggested very similar fit for the 6-

class and the 7-class models (74503.8 and 74485.1, respectively). The entropy, and 

indication of misclassification error, was also similar (0.712 and 0.718, respectively). 

After further examining the results, and keeping in mind theory, the more parsimonious 

6-class model was selected, representing both appropriate theoretical and statistical fit 

(Table 2). Individuals were then assigned to their modal class, or the class they most 

likely belong to, based on their probability of being in each class.  

Multinomial logistic regression analyses were then carried out using STATA 9.0 

(StataCorp, 2005); the modal classes were regressed on a number of correlates, including 

demographics, and the CPGI groups (non-problem gamblers, low-risk gamblers, 

moderate risk gamblers and problem gamblers). Unadjusted and adjusted odds ratio 

estimates and 95% confidence intervals are presented. 

 

Results 

 

A-Descriptive Study 

Sample characteristics  

Past-year gamblers belonging to the four provinces were distributed as such: 

Alberta (16%), British Columbia (22%), Newfoundland (23%), and Ontario (40%). 

Males and females were almost equally represented (51% and 49%, respectively). The 

majority of the sample were of European origin (74%). Almost two-thirds were married 

or living together, 20% single and another 16% widowed, separated or divorced. Half of 

the sample reported post-secondary education as their highest attained educational level, 

a quarter had completed high school, but 12% had had only some high school education 

or less. About 25% reported an annual income of CAD$60,000, although almost 38% 

refrained from reporting their income information. About 6% of the sample reported 

gambling while high or drunk, and a similar percentage reported having an alcohol or 

drug problem (this information was missing for 4% of the sample). Slightly more than 

one in four past year gamblers reported engaging in at least one electronic game in the 

past year, 28% of which (n=722) reported playing at least one electronic game once a 

month or more. Moreover, 31.6% (n=2206) of those who who did not report playing any 
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electronic games in the past year (i.e., non-electronic past-year gamblers) played at least 

one non-electronic game once a month or more. 

 

Demographic, gambling  and substance use profile of CPGI groups of past-year 

gamblers  

The demographic profile of four CPGI groups of past-year gamblers is shown in 

Table 3. More females were represented in the non-problem gambling group, while males 

were slighly more common in the low-risk, moderate-risk and problem gambling groups. 

About 60% of the non-problem and problem gambling groups were past year gamblers in 

their mid-30’s to mid 60’s. Among the low and moderate risk groups, about 50% were in 

their mid30’s to mid 60’s, and approximately 40% were less than in their mid 30’s. Past 

year gamblers of European ancestry were predominantly prevalent in all four groups. 

About 15% of those with an Aboriginal ancestry were in the moderate-risk or problem 

gambling groups, and 15% of those with an Asian origin were in the low-moderate risk 

groups. Close to two thirds of the non-problem gambling group reported being married or 

living with someone, compared to about 50% of the remaining groups. About 17% of the 

non-problem gamblers were single vs. about 30% of the other risk groups. Past year 

gamblers with a post-secondary education were less represented in the higher risk groups. 

A substantial proportion of the past year gamblers did not report their income status 

(31%-41%); only about 20% (19%-26%) reported an annual income of CAD$60,000 or 

more.  

Table 3 further shows that a clear trend, whereby a higher percentage of 

respondents who reported gambling while drunk or high in the past year were found in 

the higher risk groups. The picture was similar with respect to admitting to an alcohol or 

drug problem in the past year. Furthermore the proportion of individuals in the moderate-

risk and problem gambling groups engaging in at least one electronic gambling game in 

the preceding year was double that of the estimated proportion of non-problem gamblers.  

 

CPGI group membership and gamblers’ characteristics 

First, we present unadjusted multinomial logistic regression results (Table 4, 

Model 1). Then, we present results with data adjusted only for demographics (Table 4, 
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Model 2). This is followed by a model adjusted for demographics and indicators for 

problematic substance use while gambling (Table 4, Model 3), then a model adjusted for  

demographics and indicators for type of gambling games (Table 4, Model 4), then a 

model adjusted for demographics,  indicators for problematic substance use while 

gambling and indicators for type of gambling games (Table 4, Model 5), and finally a 

model adjusted for all selected covariates  including gambling frequency(Table 4, Model 

6). The final adjusted results, controlling for all the variables in Table 4, show that 

respondents living in British Columbia compared to Alberta were more likely to be in the 

moderate-risk group (vs. non-problem gambling group) (Table 4, model 6). Males and 

younger respondents were at a higher odds of being in the more severe gambling groups. 

Past- year gamblers who were single had an an increased odds (compared to those who 

were married/living together) of being in the low and moderate gambling groups (vs. 

non-problem gambling group). Past-year gamblers of Aboriginal and Asian (vs. 

Europeans) descent were four times and six times as likely (respectively) to be problem 

than non-problem gamblers. Respondents with an education level of high school or less 

were twice as likely to be in the moderate-risk vs. non problem gambling group; on a 

similar note, those who reported some post-secondary education vs. more than post-

secondary education were two times as likely to be problem gamblers than non-problem 

gamblers. Respondents with an annual family income of less than CAD$20,000 were 

three times more likely to be problem gamblers (vs. non-problem gamblers).  

Gambling while drunk or high, or admitting to an alcohol or drug problem in the 

past year, were associated with an increased odds of being a low, moderate, and problem-

gambler (vs. non problem gambler), with the odds increasing as the groups became more 

severe (Table 4,  Model 1); these associations remained true afer controlling for 

demographics and gambling type (Table 4, Model 6). Similar findings were found 

between engaging in at least one electronic game in the past year and CPGI group 

membership among past year gamblers, controlling for substance-use behaviors (Table 4, 

Model 6).  

Gender-stratified analyses showed similar results and are shown in Appendix A. 
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B- LCA study 

Sample characteristics  

Past-year gamblers belonging to the three provinces were distributed as such: 

Alberta (20%), Newfoundland (29%), and Ontario (51%). Males and females were 

almost equally represented (51% and 49%, respectively). The majority of the sample 

were of European origin (74%). Almost two-thirds were married or living together, 20% 

single and another 15% widowed, separated or divorced. Half of the sample reported 

post-secondary as their highest attained educational level, about a quarter had completed 

high school, but 13% had had some high school education or less. About a third reported 

an annual income of CAD$60,000 or more, although about 20% refrained from reporting 

their income information (Table 5).  

 According to the CPGI classification the majority of the past year gamblers were 

non-problem gamblers (85%). Still about 10% were identified as low-risk gamblers, 

another 4% as moderate-risk gamblers, and 1.2% as problem gamblers (0.8% of the 

sample were not defined due to missing data). 

 

Gambling (latent) group membership 

 The best-fitting latent class model in the total sample was the six-class model 

(Figure 1). Based on the estimated probabilities, class 1 included 8.4% of the past year 

gamblers who endorsed a relatively higher conditional prevalence on items such as ‘one 

is more likely to win after losing many times in a row’ (24%) and ‘reporting a big loss 

when first started gambling’indicating they may be ‘behaviorally-conditioned’ (73%) 

(pathway 1) than on other items mapping on other paths. Moreoever, 35% of past year 

gamblers in class 1 reported having a family member who has ever had an alcohol or 

drug problem, and 53% reported playing at least one electronic game in the past year 

(Table 1).  Those who were classified into class 2 reported a relatively high conditional 

prevalence on all gambling items, except on items such as feeling the urge to gamble 

when something painful happens (8%), attempting suicide due to gambling (2%), stealing 

or committing illegal acts (2%), which were relatively low in the entire sample (Table 1). 

Class 3 in our sample (10.2%) approximated pathway 3, the ‘impulsive’ group since 

almost all the past year users in this group used alcohol and drug use while gambling 
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(99%), and about 30% reported gambling while drunk or high (Table 1). It is worth 

noting that 25% of class 2 also reported the urge to drink when something painful 

happened in their life, an item that also reflects impulsivity. Another 10% of the sample 

belonged to class 4, which we classified as the ‘familial/genetic’ pathway since all those 

belonging to this class reported a family member with an alcohol or drug problem and 

more than a third with a family member having a gambling problem (Table 1). Class 5 

(6%) represented more the “emtionally-vulnerable” group (pathway 2) with more than a 

third reporting the urge to use drugs or medication (35%) or having been under medical 

care due to stress (39%), and about two-thirds who felt the urge to drink when something 

painful happened to them in the preceding year (62%). Last, class 6 included most of the 

sample (61%), and the probability of endorsing any of the gambling items by past years 

gamblers belonging to this class was low (Table 1).  It is important to note that more than 

50% of the past-year gamblers belonging to classes 1 (behaviorally-conditioned), 2 (high 

on all gambling items) and 3 (impulsive) reported playing at least one electronic game in 

the past year (the more addictive type of gambling) compared to about 25% of those in 

classes 4 (the familial/genetic group), 5 (emotionally-vulnerable) and 6 (low on all 

gambling items).  

 

Demographic and CPGI profile of the latent groups of past-year gamblers  

Prevalence Estimates  

The demographic profile of six latent classes of past-year gamblers is shown in 

Table 5. About 50% or more of the gamblers in each class resided in Ontario, and about 

20% in Alberta; past-year gamblers who were living in Newfoundland at the time of the 

survey were most likely to be in class 4 and class 6 (27% and 35%, respectively), and 

least likely in class 3 (11%). More females were represented in classes 4, 5, and 6 

whereas more males in classes 1, 2 and 3 (Table 5). Those who were in their mid 60’s or 

older were more represented in classes 1 and 6. About 60% of the gamblers in class 2 

were less than in their mid 30’s, 45% of those in class 3, about a third of classes 1 and 5 

and approximately a quarter of classes 4 and 6. Past-year gamblers in all classes were 

predominantly (73% or more) of European descent. About 46% of those in class 2 were 

single, and about 50% or more of the remaining classes (51%-70%) were married. The 
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majority of the gamblers in all classes were employed (59%-73%), and about a third or 

more (33%-44%) reported an annual household income of CAD$60,000 or more. Still 

about 10% (7%-14%) of all the past-year gamblers in all the classes made less than 

CAD$20,000. About half or more of the gamblers in all classes had received a post-

secondary education or higher, with about an additional 25% reporting high school as 

their highest level of eductaion. While 50% of those in class 2 were defined as non-

problem gamblers, compared to about two thirds (63%) of those in class 1, more than 

75% of classes 3, 4 and 5, and 92% of class 6.  

 

Crude & Adjusted Odds Ratios (95% Confidence Intervals) 

Table 6 presents the crude associations between each of the variables and the 

outcome, the latent group membership among past year gamblers; adjusted odds ratios, 

including all the demographics and CPGI variables in the model, are presented in Table 

7. Past-year gamblers in Newfoundland were significantly more likely (OR range: 1.5-

3.0) to be in class 6 than any other class compared to those in Alberta, even after 

controlling for other demographics and CPGI. Past year gamblers residing in Ontario 

were 1.5 times as likely to be in class 6 than class 3 (vs. those in Alberta); adjusted 

association remained significantly and were only slightly attenuated.  

The odds of being in classes1 (behaviorally-conditioned), 2 (high on all items) 

and 3 (impulsive) (vs. class 6) remained significantly higher for males; the females were 

more likely to be in class 4 (familial/genetic) (Tables 6, 7). Younger past year gamblers 

were at a significantly higher odds of being in all classes compared to class 6; the odds 

are about 20 times higher for being in class 2 (high on all items) (vs. class 6), and to a 

lesser degree for the other classes. 

Asian past year gamblers were 4 times as likely be in class 6 than in classes 3 or 5 

and about 2.5 times as likely to be in class 6 (vs. class 3) compared to those of European 

descent (Table 6). Those with an Aboriginal ethnicity were about two times as likely to 

be in classes 1 (behaviorally-conditioned), 2 (high on all items) and 4 (familial/genetic) 

(vs. class 6). Single past year gamblers were more likely to be in classes 2, 3 and 5 (vs. 

C6) compared to those married/cohabitating (Tables 6, 7). Interestingly, those who were 

widowed/divorced/separated were three times as likely to be in class 2 (high on all items) 
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and about two times as likely in classes 4 (familial/genetic) and 5 (emotionally 

vulnerable) (vs. C6); the protective odds of being in class 3 (vs. C6) observed in the 

unadjusted model (Table 6) disappears upon controlling for other demographics and 

CPGI (Table 4). Past-year gamblers who were unemployed (vs. employed) were 

significantly at a lower odds of being in class 3 (Table 6), but not in the adjusted model 

(Table 4); they were twice as likely to be in class 5 (emotionally vulnerable) (compared 

to class 6). No significant differences were observed by education (Table 6) except that 

past- year gamblers who reported having had some post-secondary eductaion (vs. post-

secondary) were about 1.5 times as likely to be in class 1 (behaviorally-conditioned) 

versus  class 6.  Latent group membership was also significantly associated with annual 

household income; past-year gamblers who reported an annual household income of less 

than CAD$20,000 were less likely to be in class 3 (vs. class 6) (Tables 6, 7).  

Upon examining the association between CPGI and latent group membership, we 

find interesting differences. There was a significantly increasing trend whereby past year 

gamblers belonging to higher severity CPGI groups were increasingly more likely to be 

in classes 1 (behaviorally-conditioned), 2 (high on all items), and 5 (emotionally 

vulnerable) compared to class 6 (though the magnitudes were much higher for classes 1 

and 2) (Table 6, 7). Low-risk, moderate-risk and problem gamblers were significantly 

more but almost equally likely to be in class 3 (impulsive) vs. class 6; similarly moderate-

risk and problem (but not low-risk) gamblers were about four and three times as likely to 

be in class 4 (familial/genetic)(vs. class 6), respectively (Table 6, 7). 

 

Limitations 

This study has several limitations. The study’s findings emanate from a cross-

sectional survey impeding any causal inferences. Thus, we can only state that selected 

covariates are associated with different levels of gambling severity, and we cannot state 

that they are risk factors. Second, our measures of substance use/substance problems 

while gambling are a subjective self-report and are not based on a diagnostic assessment.  

As such, there might be under-reporting of substance use/substance problems in our 

sample. Moreover, for the LCA part of the study our measures of gambling-correlated 

items do not match perfectly Blaszczynski’s (2000) pathway model, several variables that 
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pertained to the pathway model were not included in the questionnaire  (e.g., family 

history of gambling); still this is the first study to explore these pathways in a general 

population, a necessary stepping-stone for future studies. A third limitation, probably 

inherent to the fact that our sample of past-year gamblers are from the general population 

and not from clinical samples, is that very few endorsed items such as suicidal ideation 

and engaging in illegal activities, items that load highly on the emotionally- vulnerable 

and/or impulsive pathways. As in all large-scale epidemiologic surveys, information is 

based on self-report, and there might be recall bias in reporting both gambling and other 

sensitive behaviors. In addition, because the surveys were conducted separately by 

province, demographic variables were categorized differently by province , some 

questions were not available in all questionnaires and general weights were not available 

when combining data from different provinces.  Last, the exact age of the respondents, or 

that of the onset of gambling was not assessed, which could have further explained the 

differences observed across the six LCA groups.  

It is important to note that this study was conducted through secondary data 

analyses of data that had already been collected separately by other research teams. 

Ideally, if we had had the opportunity to design the data collection for such a study,  the 

questionnaires would be similar across provinces, population weights for the combined 

datasets would have been created,  more specific questions to measure substance use and 

diagnostic questions to measure substance abuse/dependence would have been included, 

data on age of onset of gambling would have been included, and more variables 

corresponding to Blaszczynski’s (2000) pathway model would have been included. 

However, we recognize the great efforts of the other research teams to collect data from 

each of the Canadian provinces and realize that, when each separate study was designed, 

there was not a plan to analyze the separate datasets together. 

 

Discussion 

 

A- Descriptive study 

The findings of this study, though exploratory and descriptive, have several 

implications for prevention and treatment of gambling problems in the Canadian 
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population. Using the CPGI scoring, we found that respondents who were male, in the 

younger age groups, of Aboriginal or Asian descent, less educated, with a lower annual 

family income, who used substances while gambling or had substance use problems, and 

who played electronic games were more likely to be in the more severe gambling groups 

(moderate risk gambling and/or problem gambling group). 

 Of particular interest for prevention is the fact that past year gamblers in the 

younger age groups (less than mid-30’s) were more likely to be in the low and moderate 

risk groups versus the non-problem gambling group as per the CPGI classification. This 

is important because these younger individuals may possibly transition to the more severe 

‘problem gambling’ group. Thus, longitudinal studies are needed to investigate whether 

young gamblers who are considered low/moderate risk gamblers transition to problem 

gambling as they age. It is therefore important that existing prevention efforts focus on 

minimizing problems secondary to gambling among the young adults by possibly 

delaying the age of onset of gambling activities. The latter was not collected in our 

dataset yet it is possible that these past year gamblers might have started gambling during 

their adolescent years, and may be also engaged in other behavioral problems such as 

substance use/problems. Using U.S. data, Lynch and colleagues (2004) have shown that 

early-onset gambling (those who started gambling before age 18) was strongly associated 

with substance use/substance use problems as compared to non-gambling, while adult-

onset gambling was not.  

 In regards to race/ethnicity, those of Aboriginal or Asian ancestry were more 

likely than those of European ancestry to be in the moderate risk and problem gambling 

groups of the CPGI classification versus the non-problem gambling group (Asians were 

also more likely to be in the low risk group). Moreover, the magnitude of the associations 

increased with increasing gambling severity. Our findings are in line with those of 

Wardman and colleagues. (2001) who in a recent review indicated that rates of 

problem/pathological gambling were higher among Canadian Aboriginal adolescents and 

adults as compared to their non-Aboriginal counterparts. While the studies included in 

Wardman et al.’s (2001) review had small sample sizes and/or were conducted in school 

settings, our study has the advantage of showing that these racial/ethnic differences exist 

among a large sample of the adult Canadian general population. Our results also 



 29

corroborate findings from studies conducted on indigenous/aboriginal populations in 

other countries such as the U.S. and New Zealand (Abbott & Volberg, 1994; Zitzow, 

1996a, 1996b, Cozzetto & Larocque, 1996; Volberg, & Abbott, 1997; Raylu & Oei, 

2004, Westermeyer et al., 2005).  Several of these studies attributed the higher rates of 

problem gambling among indigenous populations to non-cultural factors such as low 

socio-economic status, and increased exposure to gambling and gambling availability in 

Indian reservations, as well as to cultural factors such as the cultural acceptance of 

magical thinking that is then generalized to gambling (Raylu & Oei, 2004). In regards to 

the association of Asian ancestry and gambling severity, our findings are similar to 

results from other smaller studies conducted in Canada and in other English-speaking 

countries, particularly among respondents of Chinese ancestry (Lesieur et al., 1991; 

Abbott et al., 1994; Blaszczynski et al., 1998; VCGA, 1999; Raylu & Oei, 2004; 

Blaszczynski et al., 1998; Papineau, 2005; Lai, 2005). Raylu and Oei (2004) argue that 

the Chinese community perceive gambling as part of their lifestyle, history and tradition 

and, thus, have values that encourage gambling, and, consequently, lead to a higher 

prevalence of problem/pathological gambling. 

 Both lower levels of education and lower annual family income were associated 

with gambling severity. While this is cross-sectional data and it is not possible to know 

whether those who have gambling problems now report a lower family income secondary 

to their gambling behavior (e.g., job losses secondary to gambling), it is striking that 

those most in need are the ones who have more gambling problems. In the U.S., the 

National Gambling Impact Study Commission has shown that lottery outlets are more 

common in poor neighborhoods (National Gambling Impact Study Commission, 1999), if 

gambling venues are also more common in poor neighborhoods in Canada, then, policies 

need to be created to diminish the number of gambling venues in poor neighborhoods as 

well as protect poor neighborhoods from the establishment of new gambling venues. Also 

in the U.S., Welte and colleagues (2004) showed that those in the lowest fifth of the 

socio-economic strata were three times more likely to be pathological gamblers than 

those in the top four-fifths. Schissel (2001) proposes that the poor may see gambling as 

an escape from poverty, making them more prone to develop gambling problems. In 

Canada,  it has been estimated that  in recent years lower-income households spent with 
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gambling proportionately more than higher income households (Marshal, 1998, 2000), 

thus poor Canadian are probably more vulnerable to suffer from the deleterious effects of 

gambling once they start to develop gambling problems. In addition, because in Canada 

gambling revenues go to the government, Korn (2000) suggests that gambling 

expenditures may be regarded as a voluntary regressive tax that has a proportionately 

greater impact on people with lower incomes.  

 Notably, past-year gamblers who ‘gambled while drunk or high’ or who endorsed 

having an ‘alcohol or drug problem’ were more likely to be in the more severe gambling 

groups and the odds increased as the groups became more severe. These findings 

highlight the relationship between gambling problems and substance use/problems, 

suggesting that substance users need to be screened for gambling problems and vice-

versa. Prevention programs that already focus on reducing substance use/substance use 

problems should also incorporate messages to diminish problem gambling and try to 

target those that are low and moderate-risk gamblers. Our findings are in accordance with 

several studies that have shown an association between gambling/gambling problems and 

substance use/problems (Bland et al., 1993; Cunningham-Williams et al., 1998, 2005; 

Welte et al., 2001; Petry et al., 2005, Westermeyer et al., 2005, el-Guebaly et al., 2006; 

Desai et al., 2008). Because our data is cross-sectional we cannot make causal inferences, 

however, Barnes et al. (2005) showed that problem gambling is linked to prior substance 

use and delinquency among youth. These authors support the idea that gambling 

disorders share a common etiology with drug use. 

 Not surprisingly, electronic gambling was associated with a higher odds of 

gambling severity. It is already well established that certain features of electronic 

gambling machines such as VLT’s and slot machines might increase cognitive errors and 

lead to increased gambling (Cloutier, Ladouceur, & Sevigny, 2006; Griffiths, 1993; 

Ladouceur, & Sevigny, 2005). Research has shown that the structural characteristics of 

electronic gaming machines (e.g., speed of play, sensory effects, ‘near-miss effect’, 

payout rate, and the availability of direct electronic fund transfers) can contribute to the 

development of problem/pathological gambling (White et al., 2006). Several studies have 

suggested that modifying electronic gambling machine features (e.g., the display of 

prevention messages in the machine screen, display amount spent in cash and not in 
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credits, slower reel speed, removal of the button that stop the wheels, pre-specifying time 

and money limits as well as the venues in which they are located (e.g., removal of ATM 

machines in electronic gambling venues) could reduce moderate risk and 

problem/pathological gambling (Sharpe et al., 2005; White et al., 2006; Cantinotti and 

Ladouceur, 2008). Thus, we believe that these modification measures are necessary in 

order to diminish problem/pathological gambling in Canada. Cox et al. (2005) have 

shown that the prevalence of moderate risk gambling and problem gambling is higher in 

areas with a high concentration of video lottery terminals and permanent casinos in 

Canada. There is also need to decrease gambling availability in Canada since it has been 

shown that as access to gambling becomes easier, more individuals become vulnerable to 

the impacts of gambling (Korn, 2000). 

 We believe this study provides a fair description of current gamblers in Canada 

using the CPGI classification. It is necessary to keep in mind that younger gamblers are 

probably at risk of transitioning to problem gambling, which needs to be further studied 

and monitored by longitudinal studies. Most importantly, this study shows that ethnic 

minorities, poor, and uneducated respondents are the ones most at risk of being problem 

gamblers, and, thus, are the ones who need to be targeted by prevention and intervention 

measures.  

 

B- LCA Study 

To our knowledge, this is the first study to empirically define subgroups of past 

year gamblers in a general population based on their gambling related behaviors within 

the same year. Quite importantly, it is also the first to test Blaszczynski’s gamblers 

pathway model (2000) in a non-clinical sample of gamblers. Interestingly, our findings 

point towards the presence of possibly six groups of gamblers in the Canadian general 

population. One group (class 2)  had moderate to high probabilities (0.26-0.99) of 

endorsing items related to all pathways investigated vs. another (class 6), whereby the 

conditional prevalence of all items was relatively very low (except for a moderate 

probability of reporting electronic gambling in the past year). Gamblers in class 1 had 

moderate to high probabilities (0.24-0.73) of endorsing items related to pathway 1 

(behaviorally-conditioned), and those in class 3 had moderate to high probabilities (0.29-
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0.99) of using alcohol or drugs while gambling and gambling while drunk or high, which 

are items strongly related  to pathway 3 (impulsive). Class 5 included gamblers with 

moderate to high probabilities (0.35-0.62) of endorsing items such as ‘having the urge to 

drink, using drugs or medication if something painful had happened in their lives and 

having stress problems’, all which are strongly related to pathway 2 (emotionally-

vulnerable). Finally, respondents in class 4 had moderate to high probabilities (0.37-1.00) 

of endorsing having family members with gambling and alcohol/drug problems but did 

not have many problems of their own (familial/genetic). In all classes gamblers had 

moderate probabilities of endorsing electronic gambling, which is the most addictive 

form of gambling (Cloutier et al., 2006; Griffiths, 1993; Ladouceur et al., 2005). 

Identifying these distinct subgroups of past year gamblers in a general population 

could have significant implications for secondary and tertiary prevention. Different types 

of gamblers exist in the general population, and not only in clinical samples, suggesting 

that such distinctions are not inherent only to gamblers at the ‘tip of the iceberg’ (i.e., 

with major problems and/or seeking treatment). In order to further understand who are 

these past year gamblers belonging to each of these derived groups, their demographic 

characteristics as well as CPGI scores were further examined. Gamblers who endorsed 

items from all pathways (class 2) were the ones more likely to be moderate-risk and 

problem gamblers according to CPGI scoring, followed by those who endorsed items 

related to pathway 1 (behaviorally conditioned group- class 1). Weaker associations were 

observed between moderate-risk and problem gambling with the remaining classes (class 

3: impulsive, class 4: emotionally-vulnerable and class 5: familial/genetic) though 

statistically significant. Keeping in mind that temporality cannot be inferred using our 

cross-sectional sample, it seems that gamblers in the general population who experience 

aspects belonging to two or three of the pathways suggested by Blaszczynski and Nower 

(2002) are the ones more likely to report gambling problems; moreover, those who 

believe they can employ special strategies to win while gambling (highest probabilities in 

classes 1 [pathway 1] and 2 [endorsed items from all pathways]) are the ones most in 

need for treatment interventions. Thus, the manipulation of gambling machines to 

increase cognitive errors among gamblers could be leading to a higher prevalence of 

problem gambling among those in classes 1 and 2 (Cloutier et al., 2006; Griffiths, 1993; 
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Ladouceur & Sevigny, 2005). Blaszczynski (2000) and Blaszynski & Nower (2002) state 

that those in the behaviorally-conditioned group are motivated to enter treatment and are 

probably capable of controlling their gambling behaviors after treatment, stating that 

minimal intervention programs and counseling can benefit this subgroup of gamblers. 

Prevention efforts should target gamblers in classes 3 to 5, to prevent these gamblers 

from developing further problems in regards to their gambling. When gamblers in the 

emotionally-vulnerable subgroup (class 5) develop gambling problems, their treatment 

needs to address their underlying emotional vulnerabilities and include stress 

management and problem solving skills; for those in the impulsive group  (class 3) 

intensive cognitive-behavioral interventions as well as medication to control impulsivity 

should be the treatment of choice (Blaszczynski, 2000; Blaszynski & Nower; 2002).  

Demographically, we found that males were over-represented in classes 1 

(behaviorally-conditioned), 2 (endorsed items from all pathways) and 3 (impulsive), 

while females were more likely to be in class 4 (familial/genetic), and equally likely as 

males to be in class 5 (emotionally-vulnerable group). These findings are somewhat in 

accordance with clinical studies of gender differences of problem gambling, which have 

shown males and females to gamble for different reasons, with male problem gamblers 

doing so more for ‘thrill-seeking’ purposes while female problem gamblers to ‘escape 

from problems’ they are facing (Lesieur & Rosenthal., 1991; Coman, Burrows, & 

Evans,1997; Brown & Coventry, 1997; Grant & Kim, 2002). Interestingly, however, 

while our sample of males was more likely than females to be ‘thrill seekers’ (classes 1 

and 2), both genders were equally likely to ‘gamble to escape from problems’ (class 5). 

This needs to be further examined to see whether gender differences that may exist in 

clinical samples may not at the level of the general population as our findings suggest; it 

could also possibly point to a change in gender differences with regards to reasons for 

gambling in more recent years. Gender differences in gambling in the general population 

warrant further attention, especially that clinical studies have indicated that male-female 

difference may exist possibly due to “differences in the biological, phenomenological, 

behavioral and clinical characteristics of women as compared to men with gambling 

problems” (Potenza et al, 2005).  
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Quite importantly, younger age was strongly associated with endorsing most of 

the gambling-correlated items and being in class 2,  followed by endorsing items from the 

antisocial-impulsive pathway (class 3), and last by classes 1, 4, and 5. This finding is of 

particular importance for both prevention and intervention, especially since those in class 

2 are also highly likely to be moderate-risk and problem gamblers.  While we do not have 

data on age of onset of gambling, we could probably infer from the data that these young 

gamblers either started gambling during their adolescent years (a time when gambling 

activities are illegal) or are progressing rapidly from recreational gambling to problem 

gambling (‘telescoping effect’, as previously described among female gamblers- Potenza 

et al., 2001b; Tavares et al., 2001; Tavares et al., 2003). Early-onset gambling has been 

associated with other behavioral problems such as substance use/disorders (Lynch et al., 

2004). If these are gamblers that started gambling during adolescence, then clearly more 

effective measures are needed to help prevent youth from accessing gambling venues and 

to strictly reinforce the legal age of onset of gambling. If, however, these young gamblers 

are progressing rapidly from recreational gambling to problem gambling, then public 

health measures need to be implemented in order to intervene before the progression to 

problem gambling occurs. It is important for young adult gamblers to be alerted about the 

risks of developing gambling problems and to be given access to treatment and 

counseling for gambling problems. 

While there were no racial/ethnic differences in endorsing most of the gambling-

correlated items (class 2), those of Aboriginal ancestry were more likely to be in classes 1 

(behaviorally-conditioned), 4 (familial/genetic) and class 5 (emotionally-vulnerable), 

reinforcing the notion that this is a racial/ethnic group that is highly affected by gambling 

problems and that needs to be targeted by prevention and intervention measures in 

Canada. Most importantly, those who have family members with gambling problems 

should be alerted of the risk of also developing gambling problems and strategies should 

be employed to prevent Aboriginals from gambling as thrill-seeking or coping 

mechanisms. They should be given healthier options such as participating in high-risk 

sport activities, and seeking treatment for depressive and anxious symptoms. Moreover, 

the availability of gambling venues in Indian reservations may need to be tackled and 

reduced. Wardman and colleagues (2001) in a recent review of small-sample studies 
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mainly conducted in school settings indicated that rates of problem/pathological 

gambling were higher among Canadian Aboriginal adolescents and adults as compared to 

their non-Aboriginal counterparts. Studies attribute the higher rates of problem gambling 

among indigenous populations to non-cultural factors such as low socio-economic status, 

and increased exposure to gambling and gambling availability in Indian reservations, as 

well as to cultural factors such as the cultural acceptance of magical thinking that is then 

generalized to gambling (Raylu & Oei, 2004). 

Those who were single or widowed/divorced/separated were more likely to 

endorse all gambling-correlated items (class 2) or to be in class 5 (emotionally-

vulnerable). Unemployment was significantly associated with being in class 5. It might 

be that those who are single, widowed/divorced/separated, or unemployed have less 

social support and less coping skills and thus develop depressive and anxious symptoms 

and gamble to alleviate affective states (Blaszczynski, 2000; Blaszczynski & Nower, 

2002). Again, these gamblers should be given the opportunity to seek treatment for their 

depressive/anxious symptoms as well as be encouraged to learn about healthier coping 

means and skills. 

Notwithstanding the limitations, this study is a valid attempt to empirically test 

Blaszczynski’s  (2002) pathway model in a large general population sample of gamblers, 

not only focusing on clinically-defined problem gamblers. Our study identified 6 

different subtypes of gamblers and showed significant demographic differences across 

these groups, in addition to interesting variations by their CPGI scoring. Our findings 

suggest that different subtypes of gamblers exist not only in clinical settings, but also in 

the general population. Thus, prevention efforts aimed at decreasing problem gambling 

need to address each subgroup differently, according to their characteristics. 
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Table 1 Overall class prevalence and conditional probabilities for gambling items among past-year gamblers (N=7,421). 

   Latent Classes 

   C1%  
(N) 

C2%  
(N) 

C3%  
(N) 

C4%  
(N) 

C5%  
(N) 

C6%  
(N) 

   8.4 
 (626) 

4.3 
 (320) 

10.2 
 (754) 

10.0  
(741) 

5.9  
(440) 61.2 (4540) 

Abbrev.  Question Prevalence (%) Conditional probabilities  

Lose/win 
After losing many times in a row, you are more likely to win. 10.7 0.24 0.23 0.16 0.08 0.15 0.06 

Win/strategy While gambling, you could win more if you used a certain 
system or strategy. 19.9 0.37 0.45 0.33 0.14 0.27 0.12 

Big win Do you remember a big win when you first started gambling? 22.6 0.73 0.52 0.27 0.19 0.23 0.10 

Big loss Do you remember a big loss when you first started gambling? 7.8 0.34 0.27 0.08 0.04 0.11 0.01 

Painful 
gambling Last 12 months, If something painful happened in your life, did 

you have the urge to gamble? 1.6 0.05 0.08 0.01 0.01 0.06 0.01 

Painful drink Last 12 months, If something painful happened in your life, did 
you have the urge to have a drink? 16.5 0.13 0.67 0.26 0.12 0.62 0.06 

Painful AOD Last 12 months, If something painful happened in your life, did 
you have the urge to use drugs or medication? 6.7 0.07 0.39 0.03 0.03 0.35 0.02 

Stress 
problems  

Last 12 months, have you been under a doctor's care because 
of physical or emotional problems brought on by stress? 11.4 0.12 0.23 0.05 0.21 0.39 0.05 

AOD gambling  Last 12 months, have you used alcohol or drugs while 
gambling? 18.0 0.10 0.95 0.99 0.11 0.03 0.03 

Suicide  Last 12 Months, have you seriously thought about or attempted 
suicide as a result of your gambling? 0.2 0.00 0.02 0.00 0.00 0.01 0.00 
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Drunk/High 
gambling Last 12 Months, have you gambled while drunk, or high? 6.1 0.01 0.70 0.29 0.00 0.01 0.00 

AOD problem Last 12 Months, have you felt you might have an alcohol or drug 
problem? 6.9 0.08 0.38 0.02 0.13 0.27 0.00 

Steal/Illegal  
Last 12 Months, have you stolen anything or done anything else 
illegal such as write bad checks so that you could have money 
to gamble? 

0.4 0.01 0.02 0.01 0.00 0.00 0.00 

Family AOD 
Has anyone in your family ever had an alcohol or drug problem? 35.7 0.35 0.73 0.26 1.00 0.65 0.17 

Family 
gambling Has anyone in your family ever had a gambling problem? 11.5 0.12 0.34 0.05 0.37 0.19 0.04 

Electronic  Played at least one electronic game in the past year 31.3 0.53 0.59 0.57 0.27 0.29 0.22 

 
 

 
 
 

Table 2. Fit indices for 2-8 class models, using mixture missing analysis in M-plus. 
Class names  AIC BIC Entropy 
2-class model 75532.3 75760.4 0.676 
3-class model 74619.7 74965.2 0.688 
4-class model 74235.2 74698.3 0.587 
5-class model 73955.6 74536.2 0.693 
6-class model 73805.7 74503.8 0.7121 
7-class model 73669.5 74485.1 0.718 
8-class model 73573.5 74506.6 0.743 
AIC: Aikeke Information Criteria (lower value, better fit);  
BIC Bayesian Information criteria (lower value, better fit); entropy (higher, better fit) 
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Table 3: Estimated prevalence of demographic and gambling characteristics of all past-year gamblers by gambling subtype as assessed 
by the Canadian Problem Gambling Research Index (CPGI) (N=9,481). 

 CPGI classification of past year gamblers 

 Non-problem gambler 
(n=8,035) 

Low risk 
(n=987) 

Moderate risk  
(n=361) 

Problem Gambler  
(n=98) 

         
Variables in the model N % N % N % N % 
Province         
Alberta  1203 14.97 176 17.83 71 19.67 22 22.45 
British Columbia 1751 21.79 265 26.85 265 26.85 11 11.22 
Newfoundland  1908 23.75 145 14.69 145 14.69 36 36.73 
Ontario  3173 39.49 401 40.63 401 40.63 29 29.59 
Sex         
Female  4167 51.86 434 43.97 166 45.98 37 37.76 
Male 3868 48.14 553 56.03 195 54.02 61 62.24 
Age          
Mid 60’s and older 1197 14.90 95 9.63 29 8.03 4 4.08 
Mid 30’s to mid 60’s  4747 59.08 469 47.52 195 54.02 60 61.22 
Less than mid 30’s  2021 25.15 410 41.54 134 37.12 32 32.65 
Missing  70 0.87 13 1.32 3 0.83 2 2.04 
Race/Ethnicity          
European 6055 75.36 691 70.01 235 65.10 53 54.08 
Aboriginal  178 2.22 35 3.55 22 6.09 9 9.18 
Asian 221 2.75 70 7.09 31 8.59 4 4.08 
Canadian/North American┼  556 6.92 54 5.47 15 4.16 12 12.24 
Other ┼┼ 569 7.08 85 8.61 35 9.70 9 9.18 
Missing  456 5.68 52 5.27 23 6.37 11 11.22 
Marital Status          
Married/Cohabitation  5349 66.57 533 54.00 186 51.52 53 54.08 
Single 1384 17.22 302 30.60 111 30.75 28 28.57 
Widowed/divorced/separated 1275 15.87 148 14.99 62 17.17 16 16.33 
Missing  27 0.34 4 0.41 2 0.55 1 1.02 
Education         
Post-secondary  4065 50.59 440 44.58 139 38.50 33 33.67 
Some post-secondary 1080 13.44 158 16.01 58 16.07 22 22.45 
Completed high school 1934 24.07 253 25.63 97 26.87 24 24.49 
Some high school or less 921 11.46 133 13.48 65 18.01 18 18.37 
Missing  35 0.44 3 0.30 2 0.55 1 1.02 
Annual Household Income (CAD)          
$60,000 or more  2124 26.43 220 22.29 84 23.27 19 19.39 
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$40,000 to $59,999 1124 13.99 130 13.17 40 11.08 13 13.27 
$20,000 to $39,999 1249 15.54 145 14.69 56 15.51 20 20.41 
Less than $20,000 513 6.38 87 8.81 44 12.19 15 15.31 
Missing  3025 37.65 405 41.03 137 37.95 31 31.63 
Gambling while drunk or high          
No  7389 91.96 809 81.97 276 76.45 60 61.22 
Yes 313 3.90 137 13.88 66 18.28 35 35.71 
Missing  333 4.14 41 4.15 19 5.26 3 3.06 
Alcohol or drug problem           
No  7346 91.43 872 88.35 307 85.04 71 72.45 
Yes 413 5.14 73 7.40 37 10.25 25 25.51 
Missing  276 3.43 42 4.26 17 4.71 2 2.04 
Gambling type          
Non electronic games only 6138 76.39 569 57.65 178 49.31 44 44.90 
Electronic games  1896 23.60 418 42.35 183 50.69 54 55.10 
Missing  1 0.01 0 0.00 0 0.00 0 0.00 

┼ Canadians/North Americans did not describe their race/ethnicity further. ┼┼ The “other” category for the race variable includes those identified as ‘other’ by the study, as well as Middle 
Eastern, African, Latin/South American.  
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Table 4: Estimated Odds Ratios and 95% confidence intervals for various sociodemographic and gambling behaviors by gambling subtype as assessed by 
the Canadian Problem Gambling Research Index (CPGI) (N=9,481). 

 All past year gamblers (N=9555) 
Variables in the model  Model 1 Model 2  

 Low risk 
(n=987) 

Moderate risk  
(n=361) 

Problem Gambler  
(n=98) 

Low risk 
(n=987) 

Moderate risk  
(n=361) 

Problem Gambler  
(n=98) 

Province       
Alberta  1.00 1.00 1.00 1.00 1.00 1.00 
British Columbia 1.03 (0.84, 1.27) 0.96 (0.70, 1.31) 0.34 (0.17, 0.71) 1.02 (0.79, 1.33) 1.25 (0.80, 1.93) 0.35 (0.15, 0.82) 
Newfoundland  0.52 (0.41, 0.65) 0.53 (0.38, 0.76) 1.03 (0.60, 1.76) 0.55 (0.44, 0.71) 0.53 (0.37, 0.77) 1.09 (0.61, 1.94) 
Ontario (2001) 0.86 (0.71, 1.04) 0.70 (0.52, 0.94) 0.50 (0.29, 0.87) 0.89 (0.73, 1.08) 0.68 (0.50, 0.93) 0.58 (0.33, 1.04) 
Gender       
Male  1.37 (1.20, 1.57) 1.27 (1.02, 1.56) 1.78 (1.18, 2.68) 1.36 (1.19, 1.56) 1.25 (1.00, 1.55) 1.94 (1.27, 2.95) 
Age        
Mid 60’s and older 1.00 1.00 1.00 1.00 1.00 1.00 
Mid 30’s to mid 60’s  1.24 (0.99, 1.57) 1.70 (1.14, 2.52) 3.78 (1.37, 10.43) 1.40 (1.10, 1.78) 2.02 (1.34, 3.05) 4.54 (1.61, 12.80) 
Less than mid 30’s  2.56 (2.02, 3.23) 2.74 (1.82, 4.11) 4.74 (1.67, 13.43) 2.47 (1.89, 3.21) 2.64 (1.67, 4.18) 4.52 (1.49, 13.75) 
Marital Status        
Married/Cohabitation  1.00 1.00 1.00 1.00 1.00 1.00 
Single 2.19 (1.88, 2.55) 2.31 (1.81, 2.94) 2.04 (1.29, 3.24) 1.45 (1.21, 1.73) 1.70 (1.28, 2.25) 1.55 (0.91, 2.64) 
Widowed/divorced/separated 1.16 (0.96, 1.41) 1.40 (1.04, 1.88) 1.27 (0.72, 2.22) 1.27 (1.04, 1.56) 1.48 (1.08, 2.03) 1.51 (0.83, 2.75) 
Education       
Post-secondary  1.00 1.00 1.00 1.00 1.00 1.00 
Some post-secondary 1.35 (1.11, 1.64) 1.57 (1.15, 2.15) 2.51 (1.46, 4.32) 1.28 (1.05, 1.56) 1.51 (1.10, 2.08) 2.45 (1.41, 4.27) 
Completed high school 1.21 (1.03, 1.42) 1.47 (1.13, 1.91) 1.53 (0.90, 2.59) 1.27 (1.07, 1.50) 1.59 (1.21, 2.08) 1.46 ( 0.85, 2.51) 
High school or less 1.33 (1.08, 1.64) 2.06 (1.52, 2.79) 2.41 (1.35, 4.29) 1.70 (1.35, 2.12) 2.61 (1.88, 3.64) 2.09 (1.12, 3.90) 
Annual Household Income         
$60,000 or more  1.00 1.00 1.00 1.00 1.00 1.00 
$40,000 to $59,999 1.12 (0.89, 1.40) 0.90 (0.61, 1.32) 1.29 (0.64, 2.63) 1.04 (0.82, 1.31) 0.78 (0.53, 1.15) 1.16 (0.56, 2.37) 
$20,000 to $39,999 1.12 (0.90, 1.40) 1.13 (0.80, 3.37) 1.79 (0.95, 3.37) 1.08 (0.86, 1.37) 0.96 (0.67, 1.39) 1.50 (0.77, 2.92) 
Less than $20,000 1.64 (1.25, 2.14) 2.17 (1.49, 3.16) 3.27 (1.65, 6.48) 1.32 (0.99, 1.76) 1.43 (0.94, 2.17) 2.52 (1.18, 5.38) 
Race/Ethnicity        
European 1.00 1.00 1.00 1.00 1.00 1.00 
Aboriginal  1.72 (1.19. 2.50) 3.18 (2.01, 5.05) 5.78 (2.81, 11.89) 1.50 (1.02, 2.19) 2.59 (1.61, 4.17) 4.31 (2.06 , 9.03) 
Asian 2.78 (2.10, 3.67) 3.61 (2.43, 5.38) 2.07 (0.74, 5.76) 2.08 (1.56, 2.79) 3.08 (2.03, 4.66) 2.23 (0.78, 6.38) 
Canadian/North American┼┼  0.85 (0.64, 1.14) 0.70 (0.41, 1.18) 2.47 (1.31, 4.64) 0.79 (0.58, 1.06) 0.63 (0.36, 1.07) 1.89 (0.98, 3.64) 
Other ┼ 1.31 (1.03, 1.67) 1.58 (1.10, 2.28) 1.81 (0.89, 3.68) 1.15 (0.90, 1.48) 1.50 (1.03, 2.18) 2.03 (0.98, 4.21) 
Gambling while drunk or high        
Yes 4.00 (3.23, 4.95) 5.65 (4.22, 7.55) 13.77 (8.94, 21.21) --- --- --- 
Alcohol or drug problem         
Yes 1.49 (1.15, 1.93) 2.14 (1.50, 3.06) 6.26 (3.93, 9.99) --- --- --- 
Gambling type        
Non electronic games  1.00 1.00 1.00 --- --- --- 
Electronic games  2.39 (2.09, 2.74) 3.35 (2.71, 4.15) 3.84 (2.57, 5.73) --- --- --- 
Non-strategic/strategic 
Gambling frequency  

      

Both non frequently  1.00 1.00 1.00 1.00 1.00 1.00 
At least one non-frequently  0.53 (0.42, 0.68) 0.49 (0.32, 0.73) 1.04 (0.39, 2.75) --- --- --- 
At least one frequently  1.31 (1.05, 1.64) 1.56 (1.08, 2.25) 2.89 (1.15, 7.22) --- --- --- 

Reference category: non-problem gambler (n=8035); *Model 1: unadjusted odds ratios; ** model 2: adjusted odds ratio estimates including demographics only; ┼Canadians/North Americans did 
not describe their race/ethnicity further ┼┼The “other” category for the race variable include those identified as ‘other’ by the study, as well as Middle Eastern, African, Latin/South American. 
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Table 4: Estimated Odds Ratios and 95% confidence intervals for various sociodemographic and gambling behaviors by gambling subtype as assessed by  
the Canadian Problem Gambling Research Index (CPGI) (N=9,481). 

 All past year gamblers (N=9555) 
Variables in the model  Model 3 Model 4 

 Low risk 
(n=987) 

Moderate risk  
(n=361) 

Problem Gambler  
(n=98) 

Low risk 
(n=987) 

Moderate risk  
(n=361) 

Problem Gambler  
(n=98) 

Province       
Alberta  1.00 1.00 1.00 1.00 1.00 1.00 
British Columbia 1.02 (0.78, 1.33) 1.22 (0.78, 1.93) 0.35 (0.14, 0.86) 1.28 (0.98, 1.67) 1.74 (1.11, 2.73) 0.51 (0.22, 1.21) 
Newfoundland  0.56 (0.44, 0.71) 0.53 (0.36, 0.76) 1.03 (0.57, 1.86) 0.69 (0.54, 0.89) 0.75 (0.51, 1.10) 1.73 (0.95, 3.15) 
Ontario (2001) 0.88 (0.72, 1.08) 0.67 (0.49, 0.92) 0.52 (0.29, 0.95) 0.81 (0.66, 0.99) 0.60 (0.44, 0.82) 0.49 (0.27, 0.88) 
Gender       
Male  1.25 (1.09, 1.44) 1.08 (0.86, 1.35) 1.32 (0.85, 2.05) 1.48 (1.29, 1.71) 1.44 (1.15, 1.80) 2.48 (1.60, 3.83) 
Age        
Mid 60’s and older 1.00 1.00 1.00 1.00 1.00 1.00 
Mid 30’s to mid 60’s  1.34 (1.06, 1.71) 1.86 (1.23, 2.81) 3.48 (1.23, 9.86) 1.38 (1.08, 1.76) 1.98 (1.30, 3.00) 4.42 (1.57, 12.49) 
Less than mid 30’s  2.09 (1.60, 2.74) 1.99 (1.24, 3.17) 2.24 (0.72, 6.98) 2.28 (1.74, 2.98) 2.35 (1.48, 3.74) 3.90 (1.27, 11.98) 
Marital Status        
Married/Cohabitation  1.00 1.00 1.00 1.00 1.00 1.00 
Single 1.37 (1.14, 1.63) 1.54 (1.15, 2.05) 1.15 (0.66, 2.01) 1.43 (1.20, 1.72) 1.69 (1.27, 2.26) 1.57 (0.91, 2.70) 
Widowed/divorced/separated 1.22 (1.00, 1.50) 1.38 (1.00, 1.89) 1.16 (0.63, 2.14) 1.26 (1.03, 1.55) 1.46 (1.06, 2.00) 1.51 (0.82, 2.77) 
Education       
Post-secondary  1.00 1.00 1.00 1.00 1.00 1.00 
Some post-secondary 1.26 (1.03, 1.54) 1.47 (1.06, 2.03) 2.15 (1.22, 3.80) 1.23 (1.00, 1.50) 1.41 (1.02, 1.95) 2.25 (1.28, 3.93) 
Completed high school 1.23 (1.03, 1.45) 1.49 (1.14, 1.97) 1.28 (0.74, 2.22) 1.21 (1.02, 1.44) 1.49 (1.13, 1.96) 1.38 (0.80, 2.37) 
High school or less 1.66 (1.33, 2.09) 2.52 (1.81, 3.52) 1.86 (0.99, 3.51) 1.55 (1.24, 1.95) 2.28 (1.63, 3.19) 1.73 (0.92, 3.27) 
Annual Household Income         
$60,000 or more  1.00 1.00 1.00 1.00 1.00 1.00 
$40,000 to $59,999 1.07 (0.84, 1.35) 0.82 (0.55, 1.22) 1.42 (0.68, 2.96) 1.01 (0.80, 1.28) 0.75 (0.51, 1.11) 1.13 (0.55, 2.32) 
$20,000 to $39,999 1.11 (0.87, 1.40) 1.00 (0.69, 1.44) 1.75 (0.89, 3.43) 1.07 (0.84, 1.35) 0.94 (0.65, 1.35) 1.40 (0.72, 2.74) 
Less than $20,000 1.33 (1.00, 1.79) 1.46 (0.96, 2.22) 2.89 (1.35, 6.22) 1.28 (0.96, 1.72) 1.37 (0.90, 2.09) 2.37 (1.10, 5.11) 
Race/Ethnicity        
European 1.00 1.00 1.00 1.00 1.00 1.00 
Aboriginal  1.55 (1.06, 2.27) 2.71 (1.67, 4.37) 4.80 (2.25, 10.23) 1.28 (0.87, 1.88) 2.06 (1.27, 3.34) 3.57 (1.70, 7.52) 
Asian 2.28 (1.69, 3.06) 3.56 (2.34, 5.44) 3.34 (1.15, 9.71) 2.29 (1.71, 3.08) 3.54 (2.32, 5.39) 2.52 (0.88, 7.25) 
Canadian/North American┼┼  0.78 (0.58, 1.06) 0.62 (0.36, 1.07) 1.88 (0.95, 3.70) 0.79 (0.58, 1.07) 0.63 (0.37, 1.09) 1.98 (1.02, 3.83) 
Other ┼ 1.20 (0.93, 1.53) 1.59 (1.09, 2.31) 2.40 (1.15, 5.02) 1.20 (0.93, 1.54) 1.59 (1.09, 2.32) 2.20 (1.06, 4.56) 
Gambling while drunk or high        
Yes 2.88 (2.29, 3.63) 4.42 (3.20, 6.10) 10.32 (6.21, 17.17) --- --- --- 
Alcohol or drug problem         
Yes 1.10 (0.84, 1.45) 1.44 (0.98, 21.12) 3.38 (1.99, 5.76) --- --- --- 
Gambling type        
Non electronic games  --- --- --- 1.00 1.00 1.00 
Electronic games  --- --- --- 2.49 (2.14, 2.90) 3.78 (2.98, 4.79) 5.04 (3.22, 7.88) 
Non-strategic/strategic 
Gambling frequency  

      

Both non frequently  1.00 1.00 1.00 1.00 1.00 1.00 
At least one non-frequently  --- --- --- --- --- --- 
At least one frequently  --- --- --- --- --- --- 

Reference category: non-problem gambler (n=8035); ***model 3: adjusted odds ratio estimates including demographics and indicators for problematic substance use while gambling; ****model 
4: adjusted odds ratio estimates including demographics, indicators for type of gambling games ┼Canadians/North Americans did not describe their race/ethnicity further ┼┼The “other” category for 
the race variable include those identified as ‘other’ by the study, as well as Middle Eastern, African, Latin/South American.    
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Table 4: Estimated Odds Ratios and 95% confidence intervals for various sociodemographic and gambling behaviors by gambling subtype as assessed by 
the Canadian Problem Gambling Research Index (CPGI) (N=9,481). 

 All past year gamblers (N=9555) 
Variables in the model  Model 5 Model 6 

 Low risk 
(n=987) 

Moderate risk  
(n=361) 

Problem Gambler  
(n=98) 

Low risk 
(n=987) 

Moderate risk  
(n=361) 

Problem Gambler  
(n=98) 

Province       
Alberta  1.00 1.00 1.00 1.00 1.00 1.00 
British Columbia 1.26 (0.95, 1.66) 1.70 (1.07, 2.70) 05.0 (0.20, 1.26) 1.78 (1.33, 2.38) 2.63 (1.62, 4.27) 0.71 (0.27, 1.86) 
Newfoundland  0.69 (0.54, 0.88) 0.74 (0.51, 1.09) 1.67 (0.90, 3.12) 0.86 (0.66, 1.12) 0.98 (0.65, 1.46) 1.93 (1.00, 3.73) 
Ontario (2001) 0.81 (0.66, 0.99) 0.60 (0.44, 0.83) 0.47 (0.36, 0.87) 0.84 (0.68, 1.03) 0.63 (0.46, 0.87) 0.50 (0.27, 0.91) 
Gender       
Male  1.37 (1.19, 1.58) 1.25 (0.99, 1.57) 1.65 (1.05, 2.60) 1.30 (1.12, 1.50) 1.18 (0.93, 1.49) 1.60 (1.01, 2.54) 
Age        
Mid 60’s and older 1.00 1.00 1.00 1.00 1.00 1.00 
Mid 30’s to mid 60’s  1.33 (1.04, 1.70) 1.83 (1.20, 2.77) 3.48 (1.23, 9.89) 1.36 (1.06, 1.74) 1.89 (1.24, 2.87) 3.55 (1.25, 10.09) 
Less than mid 30’s  1.97 (1.50, 2.59) 1.82 (1.13, 2.92) 2.04 (0.65, 6.40) 2.13 (1.662, 2.80) 2.00 (1.24, 3.23) 2.18 (0.69, 6.84) 
Marital Status        
Married/Cohabitation  1.00 1.00 1.00 1.00 1.00 1.00 
Single 1.36 (1.13, 1.63) 1.55 (1.16, 2.08) 1.21 (0.69, 2.12) 1.38 (1.15, 1.66) 1.58 (1.18, 2.12) 1.22 (0.69, 2.14) 
Widowed/divorced/separated 1.22 (0.99, 1.50) 1.36 (0.99, 1.87) 1.17 (0.63, 2.17) 1.22 (0.99, 1.50) 1.37 (0.99, 1.88) 1.17 (0.63, 2.17) 
Education       
Post-secondary  1.00 1.00 1.00 1.00 1.00 1.00 
Some post-secondary 1.21 (0.99, 1.48) 1.39 (1.00, 1.92) 1.98 (1.12, 3.52) 1.20 (0.98, 1.46) 1.37 (0.99, 1.89) 1.98 (1.12, 3.52) 
Completed high school 1.18 (0.99, 1.40) 1.41 (1.07, 1.86) 1.18 (0.68, 2.06) 1.13 (0.95, 1.34) 1.34 (1.01, 1.77) 1.15 (0.66, 2.00) 
High school or less 1.53 (1.22, 1.92) 2.21 (1.57, 3.09) 1.53 (0.80, 2.91) 1.43 (1.14, 1.80) 2.03 (1.44, 2.85) 1.46 (0.77, 2.79) 
Annual Household Income         
$60,000 or more  1.00 1.00 1.00 1.00 1.00 1.00 
$40,000 to $59,999 1.04 (0.82, 1.31) 0.778 (0.53, 1.16) 1.37 (0.66, 2.87) 1.05 (0.82, 1.33) 0.79 (0.53, 1.18) 1.38 (0.66 2.88) 
$20,000 to $39,999 1.09 (0.86, 1.38) 0.97 (0.67, 1.41) 1.65 (0.83, 3.26) 1.09 (0.86, 1.38) 0.97 (0.67, 1.41) 1.61 (0.81, 3.19) 
Less than $20,000 1.29 (0.96, 1.74) 1.39 (0.99, 2.13) 2.83 (1.30, 6.13) 1.35 (1.00, 1.81) 1.46 (0.95, 2.24) 2.86 (1.31, 6.23) 
Race/Ethnicity        
European 1.00 1.00 1.00 1.00 1.00 1.00 
Aboriginal  1.33 (0.90, 1.96) 2.16 (1.32, 3.51) 3.94 (1.84, 8.42) 1.32 (0.89, 1.95) 2.12 (1.30, 3.48) 3.94 (1.84, 8.45) 
Asian 2.48 (1.84, 3.34) 4.02 (2.62, 6.16) 3.58 (1.22, 10.46) 2.44 (1.81, 3.30) 3.94 (2.57, 6.06) 3.57 (1.22, 10.44) 
Canadian/North American┼┼  0.79 (0.58, 1.06) 0.62 (0.36, 1.08) 1.92 (0.97, 3.81) 0.78 (0.57, 1.05) 0.62 (0.36, 1.07) 1.91 (0.96, 3.79) 
Other ┼ 1.24 (0.96, 1.59) 1.67 (1.14, 2.43) 2.48 (1.18, 5.20) 1.24 (0.96, 1.59) 1.69 (1.16, 2.47) 2.48 (1.18, 5.22) 
Gambling while drunk or high        
Yes 2.59 (2.05 (3.27) 3.74 (2.69, 5.19) 8.58 (5.12, 14.38) 2.35 (1.85, 2.97) 3.34 (2.40, 4.67) 8.22 (4.87, 13.86) 
Alcohol or drug problem         
Yes 1.12 (0.85, 1.48) 1.49 (1.01, 2.19) 3.51 (2.05, 6.01) 1.10 (0.83, 1.46) 1.45 (0.98, 2.14) 3.45 (2..01, 5.92) 
Gambling type        
Non electronic games  1.00 1.00 1.00 1.00 1.00 1.00 
Electronic games  2.39 (2.05, 2.78) 3.52 (2.77, 4.47) 4.38 (2.76, 6.96) 2.12 (1.81, 2.48) 3.02 (2.36, 3.88) 4.08 (2.49 (6.69) 
Non-strategic/strategic 
Gambling frequency  

      

Both non frequently  1.00 1.00 1.00 1.00 1.00 1.00 
At least one non-frequently  --- --- --- 0.83 (0.64, 1.08) 0.79 (0.51, 1.21) 1.33 (0.48, 3.74) 
At least one frequently  --- --- --- 1.94 (1.51, 2.50) 2.26 (1.50, 3.39) 2.40 (0.90, 6.43) 

Reference category: non-problem gambler (n=8035); *****model 5: adjusted odds ratio estimates including demographics, indicators for problematic substance use while gambling; and for 
strategic and non-strategic gambling ******model 6: adjusted odds ratio estimates including demographics, indicators problematic substance use, for type of gambling games, and frequency of 
gambling ┼Canadians/North Americans did not describe their race/ethnicity further ┼┼The “other” category for the race variable include those identified as ‘other’ by the study, as well as Middle 
Eastern, African, Latin/South American.   
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         Table 5.  Prevalence estimates for class membership by demographic and CPGI gambling groups among all past-year gamblers in Alberta, Ontario 2001, and  
   Newfoundland (n=7421). 

 Gambling Latent Groups  
 Total  Class 1 Class 2 Class 3 Class 4 Class 5 Class 6 
 N (%)  N (%)  N (%)  N (%)  N (%)  N (%)  N (%)  
Province        
Alberta  1480 (19.9) 131 (20.9) 74 (23.1) 219 (29.1) 166  (22.4) 98 (22.3) 792 (17.4) 
Newfoundland  2154 (29.0) 71 (11.3) 60 (18.8) 155 (20.6) 201 (27.1) 64 (14.6) 1603 (35.3) 
Ontario (2001) 3787 (51.0) 424 (67.7) 186 (58.1) 380 (50.4) 374 (50.5) 278 (63.2) 2145 (47.3) 
Gender        
Female  3747 (50.5) 259 (41.4) 104 (32.5) 254 (33.7) 455 (61.4) 238 (54.1) 2437 (53.7) 
Male 3674 (49.5) 367 (58.63) 216 (67.5) 500 (66.3) 286 (38.6) 202 (45.9) 2103 (46.3) 
Age         
Mid 60’s and older 1079 (14.5) 92 (14.7) 6 (1.9) 45 (6.0) 85 (11.5) 49 (11.1) 802 (17.7) 
Mid 30’s to mid 60’s  4222 (56.9) 340 (54.3) 123 (38.4) 361 (47.9) 441 (59.5) 255 (58.0) 2702 (59.5) 
Less than mid 30’s  2070 (27.9) 190 (30.4) 190 (59.4) 346 (45.9) 210 (28.3) 134 (30.5) 1000 (22.0) 
Missing  50 (0.7) 4 (0.6) 1 (0.3) 2 (0.3) 5 (0.7) 2 (0.5) 36 (0.8) 
Race/Ethnicity         
European 5463 (73.6) 440 (70.3) 234 (73.1) 575 (76.3) 555 (74.9) 326 (74.1) 3333 (73.4) 
Aboriginal  178 (2.4) 21 (3.4) 12 (3.8) 14 (1.9) 27 (3.6) 15 (3.4) 89 (2.0)  
Asian 786 (2.5) 25 (4.0) 7 (2.2) 12 (1.6) 9 (1.2) 6 (1.4) 1.27 (2.8) 
Canadian/North American┼  632 (8.5) 48 (7.7) 31 (9.7) 76 (10.1) 67 (9.0) 38 (8.6) 372 (8.2) 
Other ┼┼ 504 (6.8) 67 (10.7) 17 (5.3) 39  (5.2) 49 (6.6) 39 (8.9) 293 (6.5) 
Missing  458 (6.2) 25 (4.0) 19 (5.9) 38 (5.0) 34 (4.6) 16 (3.6) 326 (7.2) 
Marital Status         
Married/Cohabitation  4804 (64.7) 376 (60.1) 124 (38.8) 462 (61.3) 430 (58.0) 226 (51.4) 3186 (70.2) 
Single 1456 (19.6) 151 (24.1) 147 (45.9) 217 (28.8) 130 (17.5) 123 (28.0) 688 (15.2) 
Widowed/divorced/separated 1140 (15.4) 99 (15.2) 47 (14.7) 72 (9.6) 181 (24.4) 91 (20.7) 650 (14.3) 
Missing  21 (0.3) 0 (0.0) 2 (0.6) 3 (0.4) 0 (0.0) 0 (0.0) 16 (0.4) 
Employment          
Employed 4553 (61.4) 380 (60.7) 226 (70.6) 552 (73.2) 448 (60.5) 279 (63.4) 2668 (58.8) 
Unemployed 413 (5.6) 31 (5.0) 26 (8.1) 33 (4.4) 44 (5.9) 41 (9.3) 238 (5.2) 
Other  2418 (32.6) 212 (33.9) 63 (19.7) 164 (21.8) 247 (33.3) 117 (26.6) 1615 (35.6) 
Missing  37 (0.5) 3 (0.5) 5 (1.6) 5 (0.7) 2 (0.3) 3 (0.7) 19 (0.4) 
Education        
Post-secondary  3685 (49.7) 280 (44.7) 141 (44.1) 408 (54.1) 379 (51.2) 227 (51.6) 2250 (49.6) 
Some post-secondary 960 (12.9) 99 (15.8) 52 (16.3) 103 (13.7) 89 (12.0) 73 (16.6) 544 (12.0) 
Completed high school 1761 (23.7) 155 (24.8) 89 (27.8) 181 (24.0) 178 (24.0) 91 (20.7) 1067 (23.5) 
Some high school or less 983 (13.3) 90 (14.4) 37 (11.6) 57 (7.6) 95 (12.8) 48 (10.9) 656 (14.5) 
Missing  32 (0.4) 2 (0.3) 1 (0.3) 5 (0.7) 0 (0.0) 1 (0.2) 23 (0.5) 
Annual Household Income          
$60,000 or more  2467 (33.2) 219 (35.0) 119 (37.2) 328 (43.5) 233 (31.4) 143 (32.5) 1425(31.4) 
$40,000 to $59,999 1312 (17.7) 119 (19.0) 46 (14.4) 142 (18.8) 121 (16.3) 80 (18.2) 804 (17.7\) 
$20,000 to $39,999 1481 (20.0) 121 (19.3) 64 (20.0) 109 (14.5) 178 (24.0) 90 (20.5) 919 (20.2) 
Less than $20,000 674 (9.1) 63 (10.1) 43 (13.4) 51 (6.8) 92 (12.4) 60 (13.6) 365 (8.0) 
Missing  1487 (20.0) 104 (16.6) 48 (15.0) 124 (16.5) 117 (15.8) 67 (15.2) 1027 (22.6) 
CPGI groups        
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Non-problem gambler 6284 (84.7) 391 (62.5) 150 (46.9) 577 (76.5) 646 (87.2) 361 (82.1) 4159 (91.6) 
Low risk gambler 722 (9.7) 126 (20.1) 80 (25.0) 130 (17.2) 53  (7.2) 51 (11.6) 282 (6.2) 
Moderate risk gambler 262 (3.5) 74 (11.8) 52 (16.3) 31 (4.1) 32 (4.3) 20 (4.6) 53 (1.2) 
Problem gambler  87 (1.2) 26 (4.2) 32 (10.0) 7 (0.9) 5 (0.7) 6 (1.4) 11 (0.2) 
Missing  66 (0.9) 9 (1.4) 6 (1.9) 9 (1.2) 5 (0.7) 2 (0.5) 35 (0.8) 

Canadians/North Americans did not describe their race/ethnicity further ┼┼The “other” category for the race variable include those identified as ‘other’ by the study, as well as Middle Eastern, African, Latin/South American. 
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Table 6: Estimated Unadjusted Odds Ratios and 95% confidence intervals for the latent gambling groups among all past-year gamblers in Alberta, Ontario 2001, and Newfoundland  
(n=7421). 

 Gambling Latent Groups  
 Class 1 (path 1) Class 2 (all) Class 3 (path 3) Class 4 (familial/genetic) Class 5 (path 2)  
      
Province      
Alberta  1.00 1.00 1.00 1.00 1.00 
Newfoundland  0.28 (0.20, 0.36) 0.40 (0.28, 0.57) 0.35 (0.28, 0.44) 0.60 (0.48, 0.75) 0.32 (0.23, 0.45) 
Ontario (2001) 1.20 (0.97, 1.48) 0.93 (0.70, 1.23) 0.64 (0.53, 0.77) 0.83 (0.68, 1.02) 1.05 (0.82, 1.34) 
Gender      
Female  1.00 1.00 1.00 1.00 1.00 
Male 1.64 (1.39, 1.95) 2.41 (1.89, 3.06) 2.28 (1.94, 2.68) 0.73 (0.62, 0.85) 0.98 (0.81, 1.20) 
Age       
Mid 60’s and older 1.00 1.00 1.00 1.00 1.00 
Mid 30’s to mid 60’s  1.10 (0.86, 1.40) 6.08 (2.67, 13.86) 2.38 (1.73, 3.28) 1.54 (1.21, 1.97) 1.54 (1.13, 2.12) 
Less than mid 30’s  1.66 (1.27, 2.16) 25.40 (11.21, 57.55) 6.17 (4.46, 8.53) 1.98 (1.51, 2.59) 2.19 (1.56, 3.08) 
Race/Ethnicity       
European 1.00 1.00 1.00 1.00 1.00 
Aboriginal  1.79 (1.10, 2.91) 1.92 (1.04, 3.56) 0.91 (0.52, 1.61) 1.82 (1.17, 2.83) 1.72 (0.99, 3.01) 
Asian 1.49 (0.96, 2.32) 0.79 (0.36, 1.70) 0.55 (0.30, 1.00) 0.43 (0.22, 0.84) 0.48 (0.21, 1.10) 
Canadian/North American┼  0.98 (0.71, 1.34) 1.19 (0.80, 1.75) 1.18 (0.91, 1.54) 1.08 (0.82, 1.42) 1.04 (0.73, 1.49) 
Other ┼┼ 1.73 (1.30, 2.30) 0.83 (0.50, 1.37) 0.77 (0.55, 1.09) 1.00 (0.73, 1.38) 1.36 (0.96, 1.94) 
Marital Status       
Married/Cohabitation  1.00 1.00 1.00 1.00 1.00 
Single 1.86 (0.51, 2.29) 5.49 (4.26, 7.07) 2.18 (1.81, 2.61) 1.40 (1.13, 1.73) 2.52 (0.99, 3.19) 
Widowed/divorced/separated 1.29 (1.02, 1.64) 1.86 (1.31, 2.63) 0.76 (0.59, 0.99) 2.06 (1.70, 2.50) 1.97 (1.53, 2.55) 
Employment        
Employed 1.00 1.00 1.00 1.00 1.00 
Unemployed 0.91 (0.62, 1.35) 1.29 (0.84, 1.98) 0.67 (0.46, 0.98) 1.10 (0.79, 1.54) 1.65 (1.16, 2.35) 
Other  0.92 (0.77, 1.10) 0.46 (0.35, 0.61) 0.49 (0.41, 0.59) 0.91 (0.77, 1.08) 0.69 (0.55, 0.87) 
Education      
Post-secondary  1.00 1.00 1.00 1.00 1.00 
Some post-secondary 1.46 (1.14, 1.87) 1.53 (1.09, 2.12) 1.04 (0.83, 1.32) 0.97 (0.76, 1.25) 1.33 (1.01, 1.76) 
Completed high school 1.17 (0.95, 1.44) 1.33 (1.01, 1.75) 0.94 (0.77, 1.13) 0.99 (0.82, 1.20) 0.85 (0.66, 1.09) 
Some high school or less 1.10 (0.86, 1.42) 0.90 (0.62, 1.31) 0.48 (0.36, 0.64) 0.86 (0.68, 1.09) 0.73 (0.52, 1.00) 
Annual Household Income        
$60,000 or more  1.00 1.00 1.00 1.00 1.00 
$40,000 to $59,999 0.96 (0.76, 1.22) 0.69 (0.48, 0.97) 0.77 (0.62, 0.95) 0.92 (0.73, 1.17) 0.99 (0.74, 1.32) 
$20,000 to $39,999 0.86 (0.68, 1.09) 0.83 (0.61, 1.14) 0.52 (0.41, 0.65) 1.18 (0.96, 1.46) 0.98 (0.74, 1.29) 
Less than $20,000 1.12 (0.83, 1.52) 1.41 (0.98, 2.04) 0.61 (0.44, 0.83) 1.54 (1.18, 2.01) 1.64 (1.19, 2.26) 
CPGI groups      
Non-problem gambler 1.00 1.00 1.00 1.00 1.00 
Low risk gambler 4.75 (3.76, 6.01) 7.87 (5.84, 10.59) 3.32 (2.65, 4.16) 1.21 (0.89, 1.64) 2.08 (1.52, 2.86) 
Moderate risk gambler 14.85 (10.28, 21.45) 27.20 (17.94, 41.22) 4.22 (2.68, 6.62) 3.89 (2.49, 6.08) 4.35 (2.57, 7.35) 
Problem gambler  25.14 (12.33, 51.27) 80.66 (39.89, 163.10) 4.58 (1.77, 11.88) 2.93 (1.01, 8.45) 6.28, 2.31, 17.09) 

┼Canadians/North Americans did not describe their race/ethnicity further ┼┼The “other” category for the race variable include those identified as ‘other’ by the study, as well as Middle Eastern, African, Latin/South American;  
Class 6 is the reference category.  



 52

Table 7: Estimated Adjusted Odds Ratios and 95% confidence intervals for the latent gambling groups among all past-year gamblers in Alberta, Ontario 2001, and Newfoundland  
(n=7421). 

 Gambling Latent Groups  
 Class 1 (path 1) Class 2 (all) Class 3 (path 3) Class 4 (familial/genetic) Class 5 (path 2)  
      
Province      
Alberta  1.00 1.00 1.00 1.00 1.00
Newfoundland  0.28 (0.20, 0.39) 0.44 (0.29, 0.66) 0.41 (0.32, 0.53) 0.63 (0.50, 0.80) 0.31 (0.22, 0.44) 
Ontario (2001) 1.34 (1.06, 1.68) 1.21 (0.88, 1.66) 0.72 (0.59, 0.88) 0.89 (0.70, 1.07) 1.10 (0.85, 1.42) 
Gender      
Female  1.00 1.00 1.00 1.00 1.00
Male 1.64 (1.37, 1.97) 2.24 (1.71, 2.92) 2.14 (1.80, 2.53) 0.79 (0.67, 0.93) 1.01 (0.83, 1.24) 
Age       
Mid 60’s and older 1.00 1.00 1.00 1.00 1.00
Mid 30’s to mid 60’s  1.16 (0.86, 1.57) 5.61 (2.33, 13.49) 1.82 (1.27, 2.62) 1.96 (1.47, 2.61) 1.43 (0.98, 2.08) 
Less than mid 30’s  1.52 (1.08 (2.16) 19.17 (7.83, 46.94) 4.38 (2.98, 6.44) 2.70 (1.94, 3.76) 1.63 (1.06, 2.49) 
Race/Ethnicity       
European 1.00 1.00 1.00 1.00 1.00
Aboriginal  1.81 (1.05, 3.12) 1.22 (0.61, 2.46) 0.83 (0.46, 1.50) 1.78 (1.13, 2.81) 1.74 (0.96, 3.14) 
Asian 0.64 (0.39, 1.04) 0.21 (0.09, 0.48) 0.24 (0.13, 0.45) 0.36 (0.18, 0.71) 0.28 (0.12, 0.66) 
Canadian/North American┼  0.95 (0.68, 1.33) 0.02 (0.65, 1.58) 1.00 (0.76, 1.33) 1.05 (0.79, 1.40) 1.00 (0.70, 1.44) 
Other ┼┼ 1.19 (0.88, 1.62) 0.44 (0.25, 0.76) 0.57 (0.40, 0.83) 0.88 (0.63, 1.21) 1.02 (0.71, 1.46) 
Marital Status       
Married/Cohabitation  1.00 1.00 1.00 1.00 1.00
Single 1.23 (0.96, 1.58) 2.45 (1.80, 3.34) 1.37 (1.11, 1.70) 1.08 (0.85, 1.37) 1.85 (1.41, 2.43) 
Widowed/divorced/separated 1.26 (0.97, 1.64) 3.07 (2.08, 4.56) 1.20 (0.91, 1.59) 2.20 (1.77, 2.73) 1.88 (1.41, 2.49) 
Employment        
Employed 1.00 1.00 1.00 1.00 1.00
Unemployed 1.23 (0.79, 1.90) 1.05 (0.63, 1.76) 0.95 (0.64, 1.43) 1.14 (0.80, 1.63) 2.21 (1.50, 3.27) 
Other  1.09 (0.87, 1.36) 0.75 (0.53, 1.04) 0.84 (0.68, 1.05) 1.10 (0.90, 1.34) 0.78 (0.60, 1.03) 
Education      
Post-secondary  1.00 1.00 1.00 1.00 1.00
Some post-secondary 1.37 (1.05, 1.78) 1.19 (0.83, 1.73) 1.02 (0.79, 1.31) 0.91 (0.71, 1.18) 1.25 (0.93, 1.67) 
Completed high school 1.22 (0.98, 1.53) 1.27 (0.93, 1.73) 1.06 (0.87, 1.30) 0.99 (0.81, 1.21) 0.87 (0.67, 1.13) 
Some high school or less 1.22 (0.91, 1.64) 1.18  (0.76, 1.82) 0.77 (0.56, 1.05) 0.89 (0.68, 1.17) 0.81 (0.57, 1.15) 
Annual Household Income        
$60,000 or more  1.00 1.00 1.00 1.00 1.00
$40,000 to $59,999 0.93 (0.72, 1.21) 0.62 (0.42, 0.91) 0.79 (0.63, 1.00) 0.88 (0.69, 1.12) 0.96 (0.71, 1.30) 
$20,000 to $39,999 0.89 (0.68, 1.16) 0.77 (0.54, 1.10) 0.60 (0.47, 0.77) 1.13 (0.90, 1.43) 1.02 (0.76, 1.38) 
Less than $20,000 0.85 (0.59, 1.22) 0.87 (0.55, 1.36) 0.67 (0.47, 0.96) 1.25 (0.91, 1.70) 1.36 (0.93, 1.99) 
CPGI groups      
Non-problem gambler 1.00 1.00 1.00 1.00 1.00
Low risk gambler 4.25 (3.33 (5.42) 5.85 (4.27, 8.03) 2.87 (2.26, 3.65) 1.15 (0.84, 1.57) 1.82 (1.32, 2.53) 
Moderate risk gambler 14.92 (10.16, 21.91) 25.48 (16.26, 39.92) 4.36 (2.73, 6.96) 3.77 (2.39, 5.95) 4.18 (2.44, 7.18) 
Problem gambler  34.08 (16.12, 72.04) 98.69 (45.90, 212.2) 5.63 (2.12, 14.96) 3.03 (1.03, 8.91) 6.89 (2.45, 19.38) 

┼Canadians/North Americans did not describe their race/ethnicity further ┼┼The “other” category for the race variable include those identified as ‘other’ by the study, as well as Middle Eastern, African,  
Latin/South American; Class 6 is the reference ca
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Figure 1. Probability of endorsing gambling items given latent class among past year gamblers (n=7, 421); Class names (size, legend key): class 1 (8.4%, 
red), class 2 (4.3%, dark green), class 3 (10.2%, blue), class 4 (10%, pink), class 5 (5.9%, brown), and class 6 (61.2%, light green). 
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Appendix A- CPGI Scored Items 

 
 
CPGI Problem Gambling Assessment 
[Items 5 through 13 are scored. Score 1 for each response of “sometimes”, 2 for each “most of the time” and 3 for each “almost always”.  
 
Some of the next questions may not apply to you, but please try to be as accurate as possible. THINKING ABOUT THE LAST 12 MONTHS...  
 
5. Have you bet more than you could really afford to lose? Would you say never, sometimes, most of the time, or almost always?  
<1> Never  
<3> Sometimes  
<5> Most of the time  
<7> Almost always  
<8> Don't know <9> Refused  
 
6. Still thinking about the last 12 months, have you needed to gamble with larger amounts of money to get the same feeling of excitement?  
<1> Never  
<3> Sometimes  
<5> Most of the time  
<7> Almost always  
<8> Don't know <9> Refused  
 
7. When you gambled, did you go back another day to try to win back the money you lost?  
<1> Never  
<3> Sometimes  
<5> Most of the time  
<7> Almost always  
<8> Don't know <9> Refused  
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8. Have you borrowed money or sold anything to get money to gamble?  
<1> Never  
<3> Sometimes  
<5> Most of the time  
<7> Almost always  
<8> Don't know <9> Refused  
 
9. Have you felt that you might have a problem with gambling?  
<1> Never  
<3> Sometimes  
<5> Most of the time  
<7> Almost always  
<8> Don't know <9> Refused  
 
10. Has gambling caused you any health problems, including stress or anxiety?  
<1> Never  
<3> Sometimes  
<5> Most of the time  
<7> Almost always  
<8> Don't know <9> Refused  
 
11. Have people criticized your betting or told you that you had a gambling problem, regardless of whether or not you thought it was true?  
<1> Never  
<3> Sometimes  
<5> Most of the time  
<7> Almost always  
<8> Don't know <9> Refused  
 
12. Has your gambling caused any financial problems for you or your household?  
<1> Never  
<3> Sometimes  
<5> Most of the time  
<7> Almost always  
<8> Don't know <9> Refused  
 
13. Have you felt guilty about the way you gamble or what happens when you gamble?  
<1> Never  
<3> Sometimes  
<5> Most of the time  
<7> Almost always  
<8> Don't know <9> Refused 
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Appendix B- Gender-stratified analyses for the Descriptive Results 
 
 
 
Table B1: Overall prevalence for CPGI items among FEMALE past year gamblers (N=4831)  

  Prevalence (%) 
   
CPGI item    
Bet more than could afford to lose 5.28 
Gambled in larger amounts for same excitement  2.35 
Gambled again to win the money lost  5.25 
Borrowed or sold anything to gamble  1.06 
Felt might have a problem with gambling  2.20 
Gambling-related health problems  1.80 
Gambling-related financial problems 1.47 
Criticized by people re gambling  2.07 
Feeling guilty about gambling  5.51 
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Table B2: Prevalence estimates for CPGI by demographic and gambling characteristics of all FEMALE past-year  
gamblers (N=4831). 

 CPGI classification  

 Non-problem gambler 
(n=4167) 

Low risk 
(n=434) 

Moderate risk  
(n=166) 

Problem Gambler  
(n=37) 

         
Variables in the model N % N % N % N % 
Province         
Alberta  601 14.42 71 16.36 37 22.29 9 24.32 
British Columbia 911 21.86 116 26.73 47 28.31 5 13.51 
Newfoundland  997 23.93 68 15.67 22 13.25 14 37.84 
Ontario (2005) 1658 39.79 179 41.24 60 36.14 9 24.32 
Age          
Mid 60’s and older 662 15.89 53 12.21 14 8.43 1 2.70 
Mid 30’s to mid 60’s  2421 58.10 214 49.31 96 57.83 23 62.16 
Less than mid 30’s  1039 24.93 159 36.64 55 33.13 12 32.43 
Missing  45 1.08 8 1.84 1 0.60 1 2.70 
Race/Ethnicity          
European 3158 75.79 309 71.20 111 66.87 17 45.95 
Aboriginal  91 2.18 19 4.38 14 8.43 6 16.22 
Asian 97 2.33 26 5.99 10 6.02 1 2.70 
Canadian/North American┼  285 6.84 22 5.07 8 4.82 3 8.11 
Other ┼┼ 284 6.82 34 7.83 11 6.63 4 10.81 
Missing  252 6.05 24 5.53 12 7.23 6 16.22 
Marital Status          
Married/Cohabitation  2654 63.69 235 54.15 87 52.41 21 56.76 
Single 643 15.43 110 25.35 40 24.10 8 21.62 
Widowed/divorced/separated 852 20.45 89 20.51 39 23.49 8 21.62 
Missing  18 0.43 0 0.00 0 0.00 0 0.00 
Education         
Post-secondary  2029 48.69 181 41.71 65 39.16 13 35.14 
Some post-secondary 599 14.37 74 17.05 24 14.46 12 32.43 
Completed high school 1041 24.98 112 25.81 45 27.11 6 16.22 
Some high school or less 479 11.50 67 15.44 32 19.28 6 16.22 
Missing  19 0.46 0 0.00 0 0.00 0 0.00 
Annual Household Income           
$60,000 or more  921 22.10 78 17.97 32 19.28 4 10.81 
$40,000 to $59,999 554 13.29 53 12.21 17 10.24 4 10.81 
$20,000 to $39,999 715 17.16 72 16.59 29 17.47 7 18.92 
Less than $20,000 338 8.11 44 10.14 23 13.86 10 27.03 
Missing  1639 39.33 187 43.09 65 39.16 12 32.43 
Gambling while drunk or high          
No  3895 93.47 385 88.71 138 83.13 26 70.27 
Yes 85 2.04 29 6.68 17 10.24 10 27.03 
Missing  187 4.49 20 4.61 11 6.63 1 2.70 
Alcohol or drug problem           
No  3884 93.21 397 91.47 143 86.14 31 83.78 
Yes 128 3.07 17 3.92 13 7.83 5 13.51 
Missing  155 3.72 20 4.61 10 6.02 1 2.70 
Gambling type          
Non electronic games  3027 72.64 220 50.69 60 36.14 13 13.54 
Electronic games  1139 27.33 214 49.31 106 63.86 24 64.86 
Missing  1 0.02 0 0.00 0 0.00 0 0.00 

┼ Canadians/North Americans did not describe their race/ethnicity further. ┼┼ The “other” category for the race variable includes those identified as ‘other’ by the study, as well as Middle Eastern, African, Latin/South American;  
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Table B3: Estimated Odds Ratios and 95% confidence intervals for the CPGI latent groups among FEMALE past year gamblers (n=4831). 
 All past year gamblers (N=9555) 
Variables in the model  Model 1 Model 2  

 Low risk 
(n=434) 

Moderate risk  
(n=166) 

Problem Gambler  
(n=37) 

Low risk 
(n=434) 

Moderate risk  
(n=166) 

Problem Gambler  
(n=37) 

Province       
Alberta  1.00 1.00 1.00 1.00 1.00 1.00 
British Columbia 1.08 (0.79, 1.47) 0.84 (0.54, 1.30) 0.37 (0.12, 1.10) 1.05 (0.71, 1.56) 1.16 (0.61, 2.21) 0.30 (0.07, 1.23) 
Newfoundland  0.58 (0.41, 0.82) 0.36 (0.21, 0.61) 0.94 (0.40, 2.18) 0.60 (0.41, 0.86) 0.33 (0.18, 0.58) 0.77 (0.30, 1.98) 
Ontario (2001) 0.91 (0.68, 1.22) 0.59 (0.39, 0.89) 0.36 (0.14, 0.92) 0.97 (0.72, 1.31) 0.61 (0.39, 0.95) 0.37 (0.14, 1.03) 
Age        
Mid 60’s and older 1.00 1.00 1.00 1.00 1.00 1.00 
Mid 30’s to mid 60’s  1.10 (0.81, 1.51) 1.88 (1.06, 3.31) 6.29 (0.85, 46.66) 1.29 (0.92, 1.81) 2.22 (1.22, 4.05) 5.67 (0.73, 44.01) 
Less than mid 30’s  1.91 (1.38, 2.65) 2.50 (1.38, 4.54) 7.65 (0.99, 58.94) 1.86 (1.27, 2.73) 2.29 (1.16,4.54) 3.61 (0.40, 32.3) 
Marital Status        
Married/Cohabitation  1.00 1.00 1.00 1.00 1.00 1.00 
Single 1.93 (1.52, 2.46) 1.90 (1.29, 2.79) 1.57 (0.69, 3.57) 1.40 (1.06, 1.85) 1.41 (0.90, 2.21) 0.73 (0.27, 1.99) 
Widowed/divorced/separated 1.18 (0.91, 1.52) 1.40 (0.95, 2.05) 1.19 (0.52, 2.69) 1.19 (0.90, 1.57) 1.39 (0.91, 2.12) 1.01 (0.40, 2.56) 
Education       
Post-secondary  1.00 1.00 1.00 1.00 1.00 1.00 
Some post-secondary 1.38 (1.04, 1.84) 1.25 (0.78, 2.02) 3.13 (1.42, 6.89) 1.33 (0.99, 1.78) 1.18 (0.72, 1.92) 2.64 (1.14, 6.10) 
Completed high school 1.21 (0.94, 1.54) 1.35 (0.92, 1.99) 0.90 (0.34, 2.37) 1.31 (1.01, 1.69) 1.46 (0.97, 2.18) 0.70 (0.26, 1.93) 
High school or less 1.57 (1.16, 2.11) 2.09 (1.35, 3.22) 1.96 (0.74, 5.17) 1.98 (1.43, 2.75) 2.59 (1.60, 4.21) 1.08 (0.36, 3.20) 
Annual Household Income         
$60,000 or more  1.00 1.00 1.00 1.00 1.00 1.00 
$40,000 to $59,999 1.13 (0.78, 1.63) 0.88 (0.49, 1.61) 1.66 (0.41, 6.67) 1.09 (0.75, 1.58) 0.87 (0.47, 1.59) 2.22 (0.53, 9.35) 
$20,000 to $39,999 1.19 (0.85, 1.66) 1.17 (0.70, 1.95) 2.25 (0.66, 7.73) 1.13 (0.80, 1.62) 1.10 (0.64, 1.89) 3.07 (0.82, 11.50) 
Less than $20,000 1.54 (1.04, 2.27) 1.96 (1.13, 3.39) 6.81 (2.12, 21.87) 1.16 (0.75, 1.77) 1.31 (0.70, 2.44) 8.07 (2.14, 30.43) 
Race/Ethnicity        
European 1.00 1.00 1.00 1.00 1.00 1.00 
Aboriginal  2.13 (1.28, 3.55) 4.38 (2.42, 7.92) 12.25 (4.72, 31.79) 1.84 (1.09, 3.12) 3.55 (1.90, 6.62) 8.47 (2.99, 24.01) 
Asian 2.74 (1.75, 4.29) 2.93 (1.49, 5.78) 1.92 (0.25, 14.54) 2.36 (1.47, 3.80) 2.75 (1.34 (5.63) 2.23 (0.27, 18.42) 
Canadian/North American┼┼  0.79 (0.50, 1.24) 0.80 (0.39, 1.65) 1.96 (0.57, 6.71) 0.74 (0.47, 1.185) 0.71 (0.34, 1.50) 1.68 (0.47, 5.98) 
Other ┼ 1.22 (0.84, 1.78) 1.10 (0.59, 2.07) 2.62 (0.87, 7.83) 1.17 (0.80, 1.71) 1.12 (0.59, 2.12) 3.36 (1.06, 10.65) 
Gambling while drunk or high        
Yes 3.45 (2.24, 5.33) 5.64 (3.26, 9.76) 17.62 (8.24, 37.70) 2.66 (1.68, 4.20) 4.11 (2.27, 7.43) 16.98 (7.04, 40.95) 
Alcohol or drug problem         
Yes 1.30 (0.78, 2.18) 2.76 (1.52, 5.00) 4.89 (1.87, 12.79) 0.98 (0.57, 1.68) 1.82 (0.96, 3.46) 2.18 (0.71, 6.71) 
Gambling type        
Non electronic games  1.00 1.00 1.00 --- --- --- 
Electronic games  2.59 (2.12, 3.16) 4.70 (3.40, 6.49) 4.91 (2.49, 9.67) --- --- --- 

Reference category: non-problem gambler (n=8035); *Model 1: unadjusted odds ratios; ** model 2: adjusted odds ratio estimates including demographics and indicators for problematic substance 
use while gambling ┼Canadians/North Americans did not describe their race/ethnicity further ┼┼The “other” category for the race variable include those identified as ‘other’ by the study, as well as 
Middle Eastern, African, Latin/South American. 
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Table B3: Estimated Odds Ratios and 95% confidence intervals for the CPGI latent groups among FEMALE past year gamblers (n=4831). 
 All past year gamblers (N=9555) 
Variables in the model  Model 3 Model 4 

 Low risk 
(n=434) 

Moderate risk  
(n=166) 

Problem Gambler  
(n=37) 

Low risk 
(n=434) 

Moderate risk  
(n=166) 

Problem Gambler  
(n=37) 

Province       
Alberta  1.00 1.00 1.00 1.00 1.00 1.00 
British Columbia 1.35 (0.91, 2.01) 1.88 (0.99, 3.58) 0.51 (0.13, 1.91) 1.36 (0.91, 2.04) 1.84 (0.94, 3.58) 0.44 (0.10, 1.84) 
Newfoundland  0.71 (0.49, 1.02) 0.44 (0.24, 0.79) 1.16 (0.44, 3.04) 0.72 (0.50, 1.05) 0.45 (0.25, 0.82) 1.15 (0.43, 3.04) 
Ontario (2001) 0.88 (0.65, 1.19) 0.55 (0.35, 0.85) 0.37 (0.14, 0.99) 0.89 (0.65, 1.21) 0.54 (0.34, 0.85) 0.35 (0.12, 0.96) 
Age        
Mid 60’s and older 1.00 1.00 1.00 1.00 1.00 1.00 
Mid 30’s to mid 60’s  1.29 (0.92, 1.81) 2.31 (1.26, 4.23) 7.09 (0.92, 54.86) 1.26 (0.90, 1.77) 2.13 (1.16, 3.92) 5.56 (0.71, 43.29) 
Less than mid 30’s  1.89 (1.29, 2.77) 2.47 (1.25, 4.90) 5.94 (0.68, 51.56) 1.72 (1.17, 2.55) 2.03 (1.01, 4.07) 3.29 (0.36, 29.6) 
Marital Status        
Married/Cohabitation  1.00 1.00 1.00 1.00 1.00 1.00 
Single 1.42 (1.07, 1.89) 1.47 (0.93, 2.32) 0.80 (0.30, 2.15) 1.40 (1.05, 1.86) 1.41 (0.89, 2.24) 0.73 (0.26, 2.02) 
Widowed/divorced/separated 1.16 (0.87,  1.54) 1.34 (0.87, 2.06) 0.95 (0.38, 2.41) 1.15 (0.87, 1.53) 1.30 (0.85, 2.00) 0.89 (0.35, 2.30) 
Education       
Post-secondary  1.00 1.00 1.00 1.00 1.00 1.00 
Some post-secondary 1.26 (0.94, 1.69) 1.11 (0.68, 1.81) 2.81 (1.22, 6.42) 1.25 (0.93, 1.68) 1.08 (0.66, 1.77) 2.43 (1.04, 5.67) 
Completed high school 1.25 (0.96, 1.61) 1.37 (0.91, 2.06) 0.70 (0.26, 1.92) 1.23 (0.95, 1.59) 1.33 (0.88, 2.00) 0.65 (0.24, 1.81) 
High school or less 1.77 (1.27, 2.47) 2.22 (1.36, 3.64) 0.99 (0.33, 2.95) 1.73 (1.24, 2.41) 2.10 (1.28, 3.44) 0.92 (0.31, 2.74) 
Annual Household Income         
$60,000 or more  1.00 1.00 1.00 1.00 1.00 1.00 
$40,000 to $59,999 1.01 (0.69,  1.46) 0.75 (0.41, 1.39) 1.46 (0.36, 6.03) 1.03 (0.71, 1.50) 0.81 (0.44, 1.51) 2.09 (0.49, 9.01) 
$20,000 to $39,999 1.06 (0.74, 1.52) 0.98 (0.57, 1.71) 1.94 (0.53, 7.08) 1.09 (0.76, 1.56) 1.03 (0.59, 1.79) 2.73 (0.72, 10.41) 
Less than $20,000 1.07 (0.69, 1.65) 1.18 (0.63, 2.22) 6.01 (1.59, 22.72) 1.08 (0.70, 1.67) 1.19 (0.63, 2.24) 7.40 (1.91, 28.74) 
Race/Ethnicity        
European 1.00 1.00 1.00 1.00 1.00 1.00 
Aboriginal  1.51 (0.89, 2.57) 2.58 (1.36, 4.90) 6.81 (2.45, 18.89) 1.53 (0.90, 2.61) 2.56 (1.35, 4.78) 6.86 (2.42, 19.41) 
Asian 2.44 (1.52, 3.92) 3.11 (1.52, 6.38) 1.88 (0.24, 14.96) 2.57 (1.59, 4.16) 3.24 (1.56, 6.70) 2.01 (0.23, 17.45) 
Canadian/North American┼┼  0.71 (0.45, 1.13) 0.68 (0.32, 1.44) 1.45 (0.41, 5.18) 0.70 (0.44, 1.12) 0.67 (0.31, 1.42) 1.57 (0.44, 5.65) 
Other ┼ 1.16 (0.79, 1.71) 1.12 (0.58, 2.14) 3.15 (1.01, 9.80) 1.19 (0.81, 1.74) 1.13 (0.59, 2.17) 3.62 (1.13, 11.57) 
Gambling while drunk or high        
Yes --- --- --- 2.41 (1.52, 3.83) 3.43 (1.87, 6.28) 14.22 (5.88, 34.38) 
Alcohol or drug problem         
Yes --- --- --- 1.00 (0.58, 1.72) 1.92 (0.99, 3.71) 2.18 (0.69, 6.91) 
Gambling type        
Non electronic games  1.00 1.00 1.00 1.00 1.00 1.00 
Electronic games  2.66 (2.14, 3.31) 5.04 (3.53, 7.19) 5.25 (2.54, 10.89) 2.63 (2.11, 3.27) 4.90 (3.43, 7.01) 4.74 (2.24, 10.00) 

Reference category: non-problem gambler (n=8035); ***model 3: adjusted odds ratio estimates including demographics, indicators for type of gambling games; ****model 4: adjusted odds ratio 
estimates including demographics, indicators for problematic substance use while gambling, and indicators for type of gambling games ┼Canadians/North Americans did not describe their 
race/ethnicity further ┼┼The “other” category for the race variable include those identified as ‘other’ by the study, as well as Middle Eastern, African, Latin/South American.    
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Table B4: Overall prevalence for CPGI items among MALE past year 
gamblers (N=4724)  

  Prevalence (%) 
   
CPGI item    
Bet more than could afford to lose 5.75 
Gambled in larger amounts for same excitement  3.83 
Gambled again to win the money lost  7.84 
Borrowed or sold anything to gamble  1.72 
Felt might have a problem with gambling  3.01 
Gambling-related health problems  3.03 
Gambling-related financial problems 2.31 
Criticized by people re gambling  2.99 
Feeling guilty about gambling  6.64 
  



 61
Table B5: Prevalence estimates for CPGI by demographic and gambling 
characteristics of all MALE past-year gamblers (N=4724). 

 CPGI classification  

 Non-problem gambler 
(n=3868) 

Low risk 
(n=553) 

Moderate risk  
(n=195) 

Problem Gambler  
(n=61) 

         
Variables in the model N % N % N % N % 
Province         
Alberta  602 15.56 105 18.99 34 17.44 13 21.31 
British Columbia 840 21.72 149 26.94 52 26.67 6 9.84 
Newfoundland  911 23.55 77 13.92 38 19.49 22 36.07 
Ontario (2005) 1515 39.17 222 40.14 71 36.41 20 32.79 
Age          
Mid 60’s and older 535 13.83 42 7.59 15 7.69 3 4.92 
Mid 30’s to mid 60’s  2326 60.13 255 46.11 99 50.77 37 60.66 
Less than mid 30’s  982 25.39 251 45.39 79 40.51 20 32.79 
Missing  25 0.65 5 0.90 2 1.03 1 1.64 
Race/Ethnicity          
European 2897 74.90 382 69.08 124 63.59 36 59.02 
Aboriginal  87 2.25 16 2.89 8 4.10 3 4.92 
Asian 124 3.21 44 7.96 21 10.77 3 4.92 
Canadian/North American┼  271 7.01 32 5.79 7 3.59 9 14.75 
Other ┼┼ 285 7.37 51 9.22 24 12.31 5 8.20 
Missing  204 5.27 28 5.06 11 5.64 5 8.20 
Marital Status          
Married/Cohabitation  2695 69.67 298 53.89 99 50.77 32 52.46 
Single 741 19.16 192 34.72 71 36.41 20 32.79 
Widowed/divorced/separated 423 10.94 59 10.67 23 11.79 8 13.11 
Missing  9 0.23 4 0.72 2 1.03 1 1.64 
Education         
Post-secondary  2036 52.64 259 46.84 74 37.95 74 37.95 
Some post-secondary 481 121.44 84 15.19 34 17.44 34 17.44 
Completed high school 893 23.09 141 25.50 52 26.67 52 26.67 
Some high school or less 442 11.43 66 11.93 33 16.92 33 16.92 
Missing  16 0.41 3 0.54 2 1.03 2 1.03 
Annual Household Income           
$60,000 or more  1203 31.10 142 25.68 52 26.67 15 24.59 
$40,000 to $59,999 570 14.74 77 13.92 23 11.79 9 14.75 
$20,000 to $39,999 534 13.81 73 13.20 27 13.85 13 13.85 
Less than $20,000 175 4.52 21 10.77 21 10.77 5 8.20 
Missing  1386 35.83 218 39.42 72 36.92 19 31.15 
Gambling while drunk or high          
No  3494 90.33 424 76.67 138 70.77 34 55.74 
Yes 228 5.89 108 19.53 49 25.13 25 40.98 
Missing  146 3.77 21 3.80 8 4.10 2 3.28 
Alcohol or drug problem           
No  3462 89.50 475 85.90 164 84.10 40 65.57 
Yes 285 7.37 56 10.13 24 12.31 20 32.79 
Missing  121 3.13 22 3.98 7 3.59 1 1.64 
Gambling type          
Non electronic games  3111 80.43 349 63.11 118 60.51 31 50.82 
Electronic games  757 10.57 204 36.89 77 39.49 30 49.18 
Missing  0 0.00 0 0.00 0 0.00 0 0.00 

┼ Canadians/North Americans did not describe their race/ethnicity further. ┼┼ The “other” category for the race variable includes those 
identified as ‘other’ by the study, as well as Middle Eastern, African, Latin/South American;  
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Table B6: Estimated Odds Ratios and 95% confidence intervals for the CPGI latent groups among MALE past year gamblers (n=4724). 
 All past year gamblers (N=9555) 
Variables in the model  Model 1 Model 2  

 Low risk 
(n=553) 

Moderate risk  
(n=195) 

Problem Gambler  
(n=61) 

Low risk 
(n=553) 

Moderate risk  
(n=195) 

Problem Gambler  
(n=61) 

Province       
Alberta  1.00 1.00 1.00 1.00 1.00 1.00 
British Columbia 1.01 (0.78, 1.33) 1.10 (0.70, 1.71) 0.33 (0.13, 0.88) 1.01 (0.69, 1.47) 1.32 (0.70, 2.50) 0.38 (0.11, 1.28) 
Newfoundland  0.48 (0.35, 0.66) 0.74 (0.46, 1.19) 1.12 (0.56, 2.24) 0.53 (0.38, 0.73) 0.77 (0.47, 1.28) 1.28 (0.59, 2.79) 
Ontario (2001) 0.84 (0.65, 1.08) 0.82 (0.55, 1.26) 0.61 (0.30, 1.24) 0.82 (0.63, 1.07) 0.72 (0.46, 1.13) 0.69 (0.32, 1.49) 
Age        
Mid 60’s and older 1.00 1.00 1.00 1.00 1.00 1.00 
Mid 30’s to mid 60’s  1.40 (0.99, 1.96) 1.52 (0.87, 2.63) 2.84 (0.87, 9.23) 1.41 (0.99, 2.01) 1.51 (0.85, 2.69) 2.81 (0.83, 9.52) 
Less than mid 30’s  3.26 (2.31, 4.59) 2.87 (1.64, 5.03) 3.63 (1.07, 12.28) 2.34 (1.59, 3.43) 1.67 (0.88, 2.69) 1.84 (0.47, 7.11) 
Marital Status        
Married/Cohabitation  1.00 1.00 1.00 1.00 1.00 1.00 
Single 2.34 (1.92, 2.86) 2.61 (1.90, 3.58) 2.27 (1.29, 4.00) 1.34 (1.06, 1.70) 1.60 (1.09, 2.34) 1.40 (0.70,2.79) 
Widowed/divorced/separated 1.26 (0.94, 1.70) 1.48 (0.93, 2.36) 1.59 (0.73, 3.48) 1.24 (0.91, 1.70) 1.33 (0.81, 2.17) 1.23 (0.53, 2.85) 
Education       
Post-secondary  1.00 1.00 1.00 1.00 1.00 1.00 
Some post-secondary 1.37 (1.05, 1.79) 1.94 (1.28, 2.95) 2.12 (0.98, 4.55) 1.22 (0.92, 1.61) 1.76 (1.14, 2.72) 1.70 (0.76, 3.78) 
Completed high school 1.24 (1.00, 1.55) 1.60 (1.11, 2.30) 2.05 (1.35, 3.14) 1.16 (0.92, 1.46) 1.53 (1.05, 2.23) 1.65 (0.84, 3.22) 
High school or less 1.17 (0.88, 1.57) 2.05 (1.35, 31.4) 2.76 (1.34, 5.70) 1.44 (1.05, 1.97) 2.48 (1.56, 3.95) 2.39 (1.08, 5.30) 
Annual Household Income         
$60,000 or more  1.00 1.00 1.00 1.00 1.00 1.00 
$40,000 to $59,999 1.14 (0.85, 1.54) 0.93 (0.57, 1.54)  1.27 (0.55, 2.91) 1.05 (0.77, 1.43) 0.79 (0.47, 1.32) 1.19 (0.50, 2.83) 
$20,000 to $39,999 1.16 (0.86, 1.56) 1.17 (0.73, 1.88) 1.95 (0.92, 1.88) 1.07 (0.78, 1.47) 0.90 (0.54, 1.49) 1.51 (0.67, 3.36) 
Less than $20,000 2.08 (1.43, 3.03) 2.78 (1.63, 4.72) 2.78 (1.63, 4.72) 1.58 (1.05, 2.38) 1.67 (0.93, 2/98) 1.48 (0.49, 4.48) 
Race/Ethnicity        
European 1.00 1.00 1.00 1.00 1.00 1.00 
Aboriginal  1.39 (0.81, 2.40) 2.15 (1.02, 4.53) 2.77 (0.84, 9.18) 1.33 (0.76, 2.33) 1.93 (0.90, 4.18) 2.43 (0.71, 8.36) 
Asian 2.69 (1.88, 3.86) 3.96 (2.41, 6.50) 1.95 (0.59, 6.41) 2.22 (1.52, 2.34) 4.25 (2.50, 7.24) 3.96 (1.13, 13.87) 
Canadian/North American┼┼  0.90 (0.61, 1.31) 0.60 (0.28, 1.31) 2.67 (1.27, 5.61) 0.81 (0.54, 1.22) 0.55 (0.25, 1.23) 2.19 (0.96, 4.96) 
Other ┼ 1.36 (0.99, 1.86) 1.97 (1.25, 3.10) 1.41 (0.55, 3.63) 1.24 (0.89, 1.71) 2.04 (1.28, 3.27) 1.96 (0.74, 5.21) 
Gambling while drunk or high        
Yes 3.90 (3.04, 5.01) 5.44 (3.82, 7.74) 11.27 (6.61, 19.2) 2.87 (2.19, 3.76) 4.50 (3.04, 6.66) 8.32 (4.46, 15.52) 
Alcohol or drug problem         
Yes 1.43 (1.06, 1.94) 1.78 (1.24, 2.77) 6.07 (3.50, 10.53) 1.17 (0.84, 1.62) 1.29 (0.80, 2.09) 3.67 (1.98, 6.80) 
Gambling type        
Non electronic games  1.00 1.00 1.00 --- --- --- 
Electronic games  2.40 (1.99, 2.91) 2.68 (1.99, 3.61) 3.98 (2.39, 6.61) --- --- --- 

Reference category: non-problem gambler (n=8035); *Model 1: unadjusted odds ratios; ** model 2: adjusted odds ratio estimates including demographics and indicators for problematic substance 
use while gambling ┼Canadians/North Americans did not describe their race/ethnicity further ┼┼The “other” category for the race variable include those identified as ‘other’ by the study, as well as 
Middle Eastern, African, Latin/South American. 



 63

Table B6: Estimated Odds Ratios and 95% confidence intervals for the CPGI latent groups among MALE past year gamblers (n=4724). 
 All past year gamblers (N=9555) 
Variables in the model  Model 3 Model 4 

 Low risk 
(n=553) 

Moderate risk  
(n=195) 

Problem Gambler  
(n=61) 

Low risk 
(n=553) 

Moderate risk  
(n=195) 

Problem Gambler  
(n=61) 

Province       
Alberta  1.00 1.00 1.00 1.00 1.00 1.00 
British Columbia 1.24 (0.85, 1.80) 1.69 (0.90, 3.18) 0.53  (0.17, 1.65) 1.20 (0.82, 1.76) 1.66 (0.87, 3.18) 0.55 (0.16, 1.89) 
Newfoundland  0.66 (0.47, 0.93) 1.09 (0.65, 1.83) 2.37 (1.06, 5.26) 0.65 (0.46, 0.91) 1.04 (0.62, 1.75) 2.23 (0.96, 5.17) 
Ontario (2001) 0.75 (0.57, 0.98) 0.65 (0.42, 1.02) 0.59 (0.28, 1.24) 0.75 (0.57, 0.99) 0.66 (0.42, 1.03) 0.62 (0.28, 1.36) 
Age        
Mid 60’s and older 1.00 1.00 1.00 1.00 1.00 1.00 
Mid 30’s to mid 60’s  1.47 (1.03, 2.09) 1.63 (0.92, 2.89) 3.37 (1.01, 11.27) 1.40 (0.98, 1.99) 1.48 (0.83, 2.64) 2.82 (0.83, 9.59) 
Less than mid 30’s  2.65 (1.81, 3.87) 2.13 (1.13, 4.00) 2.88 (0.77, 10.80) 2.21 (1.50, 3.25) 1.55 (0.81, 2.95) 1.64 (0.42, 6.42) 
Marital Status        
Married/Cohabitation  1.00 1.00 1.00 1.00 1.00 1.00 
Single 1.44 (1.14, 1.82) 1.81 (1.24, 2.64) 2.06 (1.05, 4.02) 1.34 (1.05, 1.70) 1.61 (1.09, 2.36) 1.52 (0.76, 3.06) 
Widowed/divorced/separated 1.34 (0.98, 1.83) 1.50 (0.92, 2.44) 1.83 (0.81, 4.15) 1.27 (0.92, 1.73) 1.36 (0.83, 2.22) 1.33 (0.57, 3.11) 
Education       
Post-secondary  1.00 1.00 1.00 1.00 1.00 1.00 
Some post-secondary 1.20 (0.91, 1.59) 1.73 (1.12, 2.67) 1.86 (0.85, 4.06) 1.18 (0.90, 1.56) 1.70 (1.10, 2.15) 1.59 (0.71, 3.57) 
Completed high school 1.18 (0.94, 1.48) 1.58 (1.09, 2.29) 1.87 (0.97, 3.61) 1.13 (0.90, 1.43) 1.47 (1.01, 2.15) 1.55 (0.79, 3.03) 
High school or less 1.37 (1.00, 1.88) 2.90 (0.42, 19.55) 2.32 (1.05, 5.12) 1.37 (1.00, 1.88) 2.29 (1.43, 3.66) 2.02 (0.90, 4.54) 
Annual Household Income         
$60,000 or more  1.00 1.00 1.00 1.00 1.00 1.00 
$40,000 to $59,999 1.02 (0.75, 1.38) 0.74 (0.44, 1.24) 1.00 (0.43, 2.34) 1.03 (0.76, 1.41) 0.77 (0.46, 1.29) 1.15 (0.48, 2.75) 
$20,000 to $39,999 1.06 (0.77, 1.45) 0.88 (0.53, 1.45) 1.30 (0.59, 2.89) 1.07 (0.77, 1.47) 0.90 (0.54, 1.49) 1.45 (0.64, 3.28) 
Less than $20,000 1.62 (1.08, 2.45) 1.67 (0.93, 2.99) 1.28 (0.42, 3.89) 1.61 (1.07, 2.44) 1.70 (0.94, 3.05) 1.60 (0.53, 4.88) 
Race/Ethnicity        
European 1.00 1.00 1.00 1.00 1.00 1.00 
Aboriginal  1.13 (0.64, 2.00) 1.53 (0.71, 3.30) 1.61 (0.47, 5.50) 1.19 (0.67, 2.10) 1.66 (0.76, 3.62) 1.97 (0.57, 6.87) 
Asian 2.19 (1.49, 3.20) 3.91 (2.30, 6.65) 2.95 (0.85, 10.18) 2.40 (1.64, 3.52) 4.72 (2.76, 8.08)  4.54 (1.28, 16.02) 
Canadian/North American┼┼  0.85 (0.57, 1.27) 0.60 (0.27, 1.32) 2.45 (1.11, 5.38) 0.85 (0.56, 1.27) 0.58 (0.26, 1.30) 2.40 (1.05, 5.49) 
Other ┼ 1.23 (0.89, 1.71) 2.01 (1.25, 1.97) 1.75 (0.66, 4.61) 1.29 (0.93, 1.79) 2.15 (1.33, 3.46) 1.99 (0.74, 5.33) 
Gambling while drunk or high        
Yes --- --- --- 2.59 (1.97, 3.41) 3.94 (2.65, 5.87) 6.76 (3.59, 12.75) 
Alcohol or drug problem         
Yes --- --- --- 1.17 (0.84, 1.62) 1.31 (0.81, 2.12) 3.70 (1.98, 6.89) 
Gambling type        
Non electronic games  1.00 1.00 1.00 1.00 1.00 1.00 
Electronic games  2.31 (1.87, 2.86) 3.02 (2.16, 4.22) 5.53 (3.09, 9.91)  2.15 (1.73, 2.66) 2.69 (1.91, 3.78) 4.54 (2.47, 8.34) 

Reference category: non-problem gambler (n=8035); ***model 3: adjusted odds ratio estimates including demographics, indicators for type of gambling games; ****model 4: adjusted odds ratio 
estimates including demographics, indicators for problematic substance use while gambling, and indicators for type of gambling games ┼Canadians/North Americans did not describe their 
race/ethnicity further ┼┼The “other” category for the race variable include those identified as ‘other’ by the study, as well as Middle Eastern, African, Latin/South American. 
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Appendix C- Gender-Stratified Analysis for the LCA Results 
 
 
Table C1: Overall estimated class prevalence and conditional probabilities for gambling items among FEMALE past year gamblers (N=3, 747) 

   Latent Classes 

   C1% C2%  C3%  C4%  

   15.7 5.5 17.1 61.7 

Abbrev.  Question Prevalence (%) Conditional probabilities  

Lose/win 
After losing many times in a row, you are more likely to win. 7.9 0.20 0.18 0.08 0.04 

Win/strategy While gambling, you could win more if you used a certain 
system or strategy. 13.6 0.25 0.32 0.13 0.09 

Big win Do you remember a big win when you first started gambling? 21.0 0.54 0.36 0.24 0.10 

Big loss Do you remember a big loss when you first started gambling? 4.3 0.15 0.10 0.05 0.01 

Painful 
gambling Last 12 months, If something painful happened in your life, did 

you have the urge to gamble? 1.5 0.04 0.07 0.03 0.00 

Painful drink Last 12 months, If something painful happened in your life, did 
you have the urge to have a drink? 15.7 0.19 0.58 0.32 0.07 

Painful AOD Last 12 months, If something painful happened in your life, did 
you have the urge to use drugs or medication? 6.6 0.07 0.23 0.20 0.01 

Stress 
problems  

Last 12 months, have you been under a doctor's care because 
of physical or emotional problems brought on by stress? 15.0 0.13 0.27 0.42 0.07 

AOD gambling  Last 12 months, have you used alcohol or drugs while 
gambling? 12.3 0.25 0.96 0.04 0.04 
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Suicide  Last 12 Months, have you seriously thought about or attempted 
suicide as a result of your gambling? 0.2 0.00 0.02 0.01 0.00 

Drunk/High 
gambling Last 12 Months, have you gambled while drunk, or high? 2.9 0.01 0.50 0.01 0.00 

AOD problem Last 12 Months, have you felt you might have an alcohol or drug 
problem? 4.0 0.02 0.15 0.17 0.00 

Steal/Illegal  
Last 12 Months, have you stolen anything or done anything else 
illegal such as write bad checks so that you could have money 
to gamble? 

0.2 0.01 0.01 0.00 0.00 

Family AOD 
Has anyone in your family ever had an alcohol or drug problem? 39.8 0.37 0.72 0.85 0.25 

Family 
gambling Has anyone in your family ever had a gambling problem? 13.0 0.10 0.32 0.34 0.06 

Electronic  Played at least one electronic game in the past year 35.8 0.76 0.66 0.29 0.03 
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Table C2: Overall estimated class prevalence and estimated conditional probabilities for gambling items among MALE past year gamblers (N=3, 674) 

   Latent Classes 

   C1%  C2%  C3%  C4%  C5%  

   52.0 11.7 13.5 16.7 6.1 

Abbrev.  Question Prevalence (%) Conditional probabilities  

Lose/win 
After losing many times in a row, you are more likely to win. 13.5 0.09 0.27 0.16 0.13 0.23 

Win/strategy While gambling, you could win more if you used a certain 
system or strategy. 26.3 0.16 0.44 0.37 0.28 0.50 

Big win Do you remember a big win when you first started gambling? 24.3 0.10 0.81 0.25 0.16 0.55 

Big loss Do you remember a big loss when you first started gambling? 11.3 0.02 0.44 0.10 0.11 0.33 

Painful 
gambling Last 12 months, If something painful happened in your life, did 

you have the urge to gamble? 1.8 0.00 0.05 0.01 0.03 0.06 

Painful drink Last 12 months, If something painful happened in your life, did 
you have the urge to have a drink? 17.4 0.06 0.13 0.21 0.35 0.69 

Painful AOD Last 12 months, If something painful happened in your life, did 
you have the urge to use drugs or medication? 6.8 0.01 0.08 0.01 0.16 0.40 

Stress 
problems  

Last 12 months, have you been under a doctor's care because 
of physical or emotional problems brought on by stress? 7.7 0.03 0.09 0.04 0.20 0.17 

AOD gambling  Last 12 months, have you used alcohol or drugs while 
gambling? 23.7 0.04 0.10 1.00 0.07 0.94 

Suicide  Last 12 Months, have you seriously thought about or attempted 
suicide as a result of your gambling? 0.2 0.00 0.01 0.00 0.00 0.01 

Drunk/High 
gambling Last 12 Months, have you gambled while drunk, or high? 9.4 0.00 0.01 0.33 0.00 0.78 
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AOD problem Last 12 Months, have you felt you might have an alcohol or drug 
problem? 9.8 0.01 0.13 0.03 0.27 0.45 

Steal/Illegal  
Last 12 Months, have you stolen anything or done anything else 
illegal such as write bad checks so that you could have money 
to gamble? 

0.5 0.00 0.01 0.01 0.00 0.03 

Family AOD 
Has anyone in your family ever had an alcohol or drug problem? 31.5 0.16 0.38 0.24 0.70 0.65 

Family 
gambling Has anyone in your family ever had a gambling problem? 10.0 0.03 0.13 0.07 0.36 0.28 

Electronic  Played at least one electronic game in the past year 26.6 0.16 0.41 0.52 0.21 0.54 
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Figure C1: Probability of endorsing gambling items given latent class among female past year gamblers (n=3, 747); 
Class names (size, legend key): class 1 (15.7%, red), class 2 (5.5%, dark green), class 3 (17.1%, blue), class 4 (61.7%, 
pink) 
 
  



 69

 
 
 
 

Figure. C2:  Probability of 
endorsing gambling items given latent class among male past year gamblers (n=3, 674). Class names (size, legend 
key): class 1 (52.0%, red), class 2 (11.7%, dark green), class 3 (13.5%, blue), class 4 (16.7%, pink), class 5 (6.1%, 
brown) 
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The best fitting models for males and females were a 5-class model and a 4-class model, respectively (models chosen 

based on the lowest BIC value and theoretical ground).    

Female past year gamblers in class 4 (61.7%) had very low probabilities of endorsing the gambling items assessed. 

Those in class 3 (17.1%) represented the “emotionally-vulnerable” group or pathway 2 vs. gamblers in class 1 (15.7%) who 

were the more “behaviorally-conditioned” group or pathway 1. Female past year gamblers in class 2 (5.5%) had a high 

probability of reporting all items. 

Male past year gamblers in class 1 (52.0%) had very low probabilities of endorsing the gambling items assessed. Those 

in class 2 (11.7%) were the more “behaviorally-conditioned” group or pathway 1. Male past year gamblers in class 3 (13.5%) 

represented the “antisocial-impulsive” group (pathway 3) and those in class 4 (16.7%) the familial/genetic gambling group. 

Class 5 (6.1%) included the remainder of the male past year gamblers who had high probabilities on all gambling items.  

Compared to the overall sample, neither the “anti-social/impulsive” gambling group was not represented in the female 

subpopulation nor was the “familial/genetic” group. Females in the literature (Martins et al., 2004; Potenza et al., 2005) have 

been shown to have a lower odds/prevalence of antisocial-impulsive traits as compared to males, which supports the absence 

of this class among females. Impulsive females in this sample probably had characteristics belonging to other 

pathways/groups and were therefore lumped into the class that had high probabilities on all gambling items.  

In males, the “emotionally-vulnerable” gambling group was absent. It is more typical to find females who gamble 

because of emotional vulnerability, and therefore males in our sample who had endorsed these items were probably grouped 

in class 5, that included past year gamblers with high conditional probabilities on all items.  

The multinomial logistic regression results in the total population hint at these gender differences by showing a 

significantly higher odds for males to be in the “anti-social/impulsive” group (pathway 3). While a slightly higher percentage 

of females belonged to pathway 3 in the total sample (54%) than males (46%), both genders were equally likely to be in the 

“emotionally-vulnerable” gambling group (pathway 2).   



 71

 These male-females differences are quite interesting, suggesting possible measurement differences by gender. These 

findings suggest that males and females may be more predominant in certain classes/groups than others. Nevertheless, it is 

important to have examined the patterns and the grouping of these gambling behaviors in the total general population in 

order to determine all possible gambling behavior groups, as well as the pathways suggested by Blaszczynski (2000).  Future 

studies should therefore examine these patterns in the total population, keeping in mind that there might be large or subtle 

important differences by genders that may need to be seen or attended to on a more clinical level.  
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Appendix D- Latent Class Analysis and Regression of the 9 CPGI scored items 
 
Initially, we attempted to identify different latent classes of gamblers by focusing on demographic characteristics, gambling 

characteristics (e.g., electronic versus non-electronic gambling) and patterns of substance use behavior while gambling. 

However, when we used these variables we were unable to obtain meaningful classes of gamblers. Then, we switched our 

approach to empirically identify groups of gamblers using LCA, based on the associations between the CPGI 9 scored items 

that they have endorsed (that map onto CPGI criteria); and (2) compare the subgroups of gamblers by region of the country, 

age, gender, race, marital status, education, income, type of gambling and gambling frequency. An additional aim was (3) to 

compare our LCA findings to those of the CPGI diagnosis of problem/pathological gambling in an attempt to increase our 

understanding of the diagnosis of problem/pathological gambling and sub-clinical levels of gambling problems. Yet, our LCA 

results showed that the latent classes differed in quantity but not in quality, which lead us to restructure the aims of our study.  
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Table D1: Overall class prevalence and conditional probabilities for CPGI items among past year gamblers 
(N=9,555)  

  Prevalence (%) Conditional Probabilities  
   Class 1 Class 2 Class 3  
Based on most likely class --- 0.930 0.054 0.016  

CPGI item        

Bet more than could afford to lose 5.51 0.015 0.349 0.875  

Gambled in larger amounts for same excitement 3.08 0.005 0.197 0.661  

Gambled again to win the money lost  6.53 0.023 0.386 0.852  

Borrowed or sold anything to gamble  1.38 0.002 0.069 0.411  

Felt might have a problem with gambling  2.60 0.001 0.142 0.857  

Gambling-related health problems  2.41 0.003 0.148 0.590  

Gambling-related financial problems 1.89 0.001 0.081 0.735  

Criticized by people re gambling  2.53 0.005 0.135 0.624  

Feeling guilty about gambling  6.07 0.020 0.354 0.918  
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Table D2: Prevalence estimates for class membership by demographic and gambling characteristics of all past-year 
gamblers (N=9,555). 

  LATENT CLASSES 
 Total prevalence Class 1 Class 2 Class 3 
         
Variables in the model N % N % N % N % 
Province         
Alberta  1480 15.49 1355 15.24 88 17.12 37 24.34 
British Columbia 2134 22.33 1965 22.11 142 27.63 27 17.76 
Newfoundland  2154 22.54 2027 22.80 81 15.76 46 30.26 
Ontario (2001) 3787 39.63 3542 39.85 203 39.49 42 27.63 
Gender         
Female  4831 50.56 4551 51.20 219 42.61 61 40.13 
Male 4724 49.44 4338 48.80 295 57.39 91 59.87 
Age          
Mid 60’s and older 1348 14.11 1296 14.58 43 8.37 9 5.92 
Mid 30’s to mid 60’s  5506 57.62 5173 58.20 237 46.11 96 63.16 
Less than mid 30’s  2612 27.34 2337 26.29 230 44.75 45 29.61 
Missing  89 0.93 83 0.93 4 0.75 2 1.32 
Race/Ethnicity          
European 7075 74.05 6660 74.92 336 65.37 79 51.97 
Aboriginal  248 2.60 202 2.27 26 5.06 20 13.16 
Asian 334 3.50 273 3.07 50 9.73 11 7.24 
Canadian/North American┼  642 6.72 599 6.74 29 5.64 14 9.21 
Other ┼┼ 710 7.43 652 7.33 45 8.75 13 8.55 
Missing  546 5.71 503 5.66 28 5.45 15 9.87 
Marital Status          
Married/Cohabitation  6155 64.42 5815 65.42 258 50.19 82 53.95 
Single 1844 19.30 1627 18.30 176 34.24 176 34.24 
Widowed/divorced/separated 1521 15.92 1415 15.92 78 15.18 28 18.42 
Missing  35 0.37 32 0.36 2 0.39 1 0.66 
Education         
Post-secondary  4708 49.27 4442 49.97 217 42.22 49 32.24 
Some post-secondary 1325 13.87 1212 13.63 81 15.76 32 21.05 
Completed high school 2324 24.32 2149 24.18 131 25.49 44 28.95 
Some high school or less 1156 12.10 1048 11.79 82 15.95 26 17.11 
Missing  42 0.44 38 0.43 3 0.58 1 0.66 
Income           
$60,000 or more  2467 25.82 2323 26.13 115 22.37 29 19.08 
$40,000- $59,999 1312 13.73 1232 13.86 60 11.67 20 13.16 
$20,000- $39,999 1481 15.50 1377 15.49 74 14.40 30 19.74 
Less than $20,000 674 7.05 595 6.69 60 11.67 19 12.50 
Missing  3621 37.90 3362 37.82 205 39.88 54 35.53 
Gambling while drunk or high          
No  8593 89.93 8107 91.20 385 74.90 101 66.45 
Yes 559 5.85 408 4.59 108 21.01 43 28.29 
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Missing  403 4.22 374 4.21 21 4.09 8 5.26 
Alcohol or drug problem           
No  8659 90.62 8109 91.23 437 85.02 113 74.34 
Yes 555 5.81 465 5.23 58 11.28 32 21.05 
Missing  341 3.57 315 3.54 19 3.70 7 4.61 
Gambling type           
Non-electronic games  6974 72.99 6639 74.69 274 53.31 61 40.13 
At least one electronic game 2580 27.00 2249 25.30 240 46.69 91 59.87 
Missing  1 0.01 1 0.01 0 0.00 0 0.00 

┼ Canadians/North Americans did not describe their race/ethnicity further. ┼┼ The “other” category for the race variable includes those identified as ‘other’ by the study, as well as Middle 
Eastern, African, Latin/South American; 
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Table D3: Estimated Odds Ratios and 95% confidence intervals for the CPGI latent groups among past year gamblers (9,555). 

 All past year gamblers N=9,555 
Variables in the model  Model 1 Model 2* Model 3** Model 4*** 
 Class 2 Class 3 Class 2 Class 3 Class 2 Class 3 Class 2 Class 3  
Province         
Alberta  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
British Columbia 1.11 (0.85, 1.46) 0.50 (0.30, 083) 1.33 (0.91, 1.93) 0.44 (0.23, 0.87) 1.68 (1.15, 2.43) 0.76 (0.40, 1.44) 1.70 (1.16, 2.50) 0.67 (0.34, 1.33) 
Newfoundland  0.62 (0.45, 0.84) 0.83 (0.54, 1.29) 0.68 (0.49, 0.94) 0.81 (0.50, 1.32) 0.89 (0.64, 1.24) 1.42 (0.87, 2.34) 0.88 (0.63, 1.24) 1.42 (0.85, 2.36) 
Ontario (2001) 0.88 (0.68, 1.14) 0.43 (0.28, 0.68) 0.90 (0.68, 1.18) 0.4 (0.28, 0.72) 0.83 (0.63, 1.08) 0.42 (0.26, 0.67) 0.83 (0.63, 1.09) 0.40 (0.25, 0.66) 
Gender         
Male  1.41 (1.18, 1.69) 1.57 (1.13, 2.17) 1.17 (0.97, 1.42) 1.25 (0.88, 1.77) 1.52 (1.26, 1.83) 2.18 (1.54, 3.09) 1.29 (1.06, 1.57) 1.59 (1.10, 2.28) 
Age          
Mid 60’s and older 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Mid 30’s to mid 60’s  1.38 (0.99, 1.92) 2.67 (1.35, 5.31) 1.45 (1.02, 2.05) 2.35 (1.15, 4.79) 1.55 (1.10, 2.20) 2.77 (1.36, 5.65) 1.42 (1.00, 2.01) 2.32 (1.13, 4.74) 
Less than mid 30’s  2.97 (2.13, 4.14) 2.77 (1.35, 5.69) 2.09 (1.42, 3.07) 1.33 (0.59, 3.00) 2.56 (1.75, 3.74) 1.91 (0.86, 4.23) 1.94 (1.32, 2.86) 1.17 (0.52, 2.66) 
Marital Status          
Married/Cohabitation  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Single 2.44 (2.00, 2.98) 1.79 (1.22, 2.61) 1.40 (1.10, 1.77) 1.18 (0.75, 1.86) 1.53 (1.21, 1.94) 1.52 (0.97, 2.39) 1.39 (1.09, 1.77) 1.24 (0.78, 1.97) 
Widowed/divorced/separated 1.24 (0.96, 1.61) 1.40 (0.91, 2.16) 1.28 (0.97, 1.69) 1.38 (0.86, 2.20) 1.35 (1.02, 1.79) 1.67 (1.04, 2.67) 1.27 (0.95, 1.68) 1.39 (0.86, 2.24) 
Education         
Post-secondary  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Some post-secondary 1.37 (1.05, 1.78) 2.40 (1.53, 3.75) 1.23 (0.93, 1.61) 2.18 (1.36, 3.48) 1.21 (0.92, 1.59) 2.13 (1.34, 3.39) 1.18 (0.89, 1.55) 1.98 (1.23, 3.18) 
Completed high school 1.25 (1.00, 1.56) 1.86 (1.23, 2.80) 1.23 (0.98, 1.56) 1.69 (1.10, 2.59) 1.26 (1.00, 1.59) 1.70 (1.11, 2.60) 1.19 (0.94, 1.50) 1.56 (1.01, 2.40) 
High school or less 1.60 (1.23, 2.08) 2.24 (1.39, 3.64) 1.92 (1.44, 2.57) 1.73 (1.02, 2.94) 1.81 (1.36, 2.43) 1.55 (0.91, 2.62) 1.73 (1.29, 2.33) 1.37 (0.80, 2.34) 
Income           
$60,000 or more  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
$40,000- $59,999 0.98 (0.71, 1.35) 1.30 (0.73, 2.31) 0.93 (0.67, 1.29) 1.31 (0.72, 2.37) 0.86 (0.62, 1.19) 1.11 (0.62, 2.00) 0.90 (0.64, 1.25) 1.28 (0.70, 2.33) 
$20,000- $39,999 1.09 (0.81, 1.46) 1.75 (1.04, 2.92) 1.02 (0.74, 1.40) 1.55 (0.89, 2.69) 0.96 (0.70, 1.32) 1.28 (0.74, 2.22) 1.00 (0.73, 1.37) 1.42 (0.81, 2.50) 
Less than $20,000 2.04 (1.17, 2.82) 2.56 (0.82, 2.03) 1.48 (1.03, 2.12) 2.01 (1.05, 3.86) 1.43 (0.99, 2.05) 1.74 (0.90, 3.38) 1.43 (0.99, 2.06) 1.94 (1.00, 3.77) 
Race/Ethnicity          
European 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Aboriginal  2.55 (1.67, 3.89) 8.35 (5.01, 13.90) 2.21 (1.42, 3.43) 7.24 (4.22, 12.43) 1.74 (1.12, 2.70) 5.38 (3.15, 9.21) 1.87 (1.20, 2.91) 5.75 (3.32, 9.94) 
Asian 3.63 (2.63, 5.00) 3.40 (1.79, 6.46) 3.36 (2.38, 4.75) 5.03 (2.53, 9.98) 3.08 (2.19, 4.34) 4.28 (2.17, 8.42) 3.66 (2.59, 5.19) 5.62 (2.81, 11.23) 
Canadian/North American┼┼  0.96 (0.65, 1.42) 1.97 (1.11, 3.50) 0.93 (0..62, 1.39) 1.57 (0.86, 2.88) 0.93 (0.62, 1.39) 1.66 (0.92, 3.02) 0.94 (062, 1.41) 5.62 (2.81, 11.23) 
Other ┼ 1.37 (0.99, 1.89) 1.68 (0.93, 3.04) 1.29 (0.93, 1.80) 2.08 (1.13, 3.83) 1.27 (0.91, 1.76) 2.00 (1.09, 3.68) 1.34 (0.96, 1.88) 1.64 (0.88, 3.02) 
Gambling while drunk or high          
Yes 5.57 (4.40, 7.05) 8.46 (5.84, 12.25) 3.95 (3.03, 5.13) 7.07 (4.58, 10.92) --- --- 3.47 (2.66, 4.52) 5.59 (3.59, 8.72) 
Alcohol or drug problem           
Yes 2.31 (1.73, 3.09) 4.94 (3.30, 7.39) 1.57 (1.14, 2.16) 3.10 (1.96, 4.89) --- --- 1.61 (1.17, 2.22) 3.22 (2.02, 5.14) 
Gambling type           
Non-electronic games  1.00 1.00 --- --- 1.00 1.00 1.00 1.00 
At least one electronic game 2.59 (2.16, 3.09) 4.40 (3.17, 6.11) --- --- 2.756 (2.25, 3.37) 5.83 (4.04, 8.42) 2.54 (2.07, 3.11) 5.15 (3.54, 7.51) 

Reference category is class 1; Model 1: unadjusted odds ratios; * model 2: adjusted odds ratio estimates including demographics and indicators for problematic substance use while gambling; **model 3: adjusted  
odds ratio estimates including demographics, gambling type, and gambling frequency; ***model 4: adjusted odds ratio estimates including demographics, indicators for problematic substance use while gambling,  
gambling type, and gambling frequency;. ┼Canadians/North Americans did not describe their race/ethnicity further ┼┼The “other” category for the race variable include those identified as ‘other’ by the study, as well as 
Middle Eastern, African, Latin/South American.    
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Figure D1: Probability of endorsing CPGI items given latent class among past 
year gamblers only (n=9,555).

 
Betmore: Bet more than could afford to lose, Gambtol: Gambled in larger amounts for same excitement, 
gambreturn: Gambled again to win money lost, Borrosold: Borrowed or sold anything to gamble, 
Feltprbm: Felt might have a problem with problem, Healthprbm: Gambling-related health problems, 
Financprbm: Gambling-related financial problems, Criticized: Criticized by people re: gambling, 
Gambguilt: Feeling guilty about gambling. 
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