
1 
 

   
   
  

 
 
 

High vs. Low Risk Gambling:  
What is the Difference? 

 
 
 

Report prepared for the Ontario Problem 
Gambling Research Centre 

 
 
 
 
 
 
 
 
 
 

September 1 2009 
 

 
Mary Chipman1  
Richard Govoni2 

Vartouhi Jazmaji1  
Sarah Wilson1 
Peggy Gao1, 3 

 
 

 
 
 

 

 

 

1  Dalla Lana School of Public Health, University of Toronto 
2  University of Windsor, Problem Gambling Research Group 
3  Population Health Research Institute, McMaster University 
 
Disclaimer: Opinions expressed in this final report are those of the investigator(s), and do not 
necessarily represent the views of the Ontario Problem Gambling Research Centre (OPGRC).  



2 
 

 
 

Table of Contents 
 
 

ACKNOWLEDGMENTS .............................................................................................................. 4 

EXECUTIVE SUMMARY ............................................................................................................ 5 

BACKGROUND ............................................................................................................................ 8 

PURPOSE AND RATIONALE ........................................................................................................... 8 
RESEARCH QUESTIONS .............................................................................................................. 13 

METHODS ................................................................................................................................... 14 

RESEARCH DESIGN .................................................................................................................... 14 
SOURCES OF DATA ..................................................................................................................... 14 
ANALYSES ................................................................................................................................. 15 

RESULTS ..................................................................................................................................... 17 

DESCRIPTIVE, BY SURVEY .......................................................................................................... 17 

DISCUSSION ............................................................................................................................... 34 

SUMMARY OF FINDINGS ............................................................................................................. 34 
INFORMING A PUBLIC HEALTH PERSPECTIVE ............................................................................. 37 
STUDY LIMITATIONS .................................................................................................................. 39 
SUMMARY .................................................................................................................................. 40 

REFERENCES ............................................................................................................................. 41 

APPENDIX TABLES ................................................................................................................... 45 

 
 

  



3 
 

 
 

List of Tables 
 
TABLE 1: AGE, SEX AND MARITAL STATUS OF GAMBLING RESPONDENTS BY PROVINCE/SURVEY ... 23 
TABLE 2: EDUCATION, EMPLOYMENT AND HOUSEHOLD INCOME OF GAMBLING RESPONDENTS BY 

PROVINCE/SURVEY ................................................................................................................. 24 
TABLE 3: CPGI SCORES AMONG GAMBLING RESPONDENTS IN EACH SURVEY................................. 25 
TABLE 4: MANTEL HAENSZEL ODDS RATIOS FOR SPECIFIC GAMBLING ACTIVITIES AND VENUES ... 26 
TABLE 5: HETEROGENEOUS UNADJUSTED ODDS RATIOS BY PROVINCE OR SURVEY FOR SPECIFIC 

GAMBLING ACTIVITIES ........................................................................................................... 27 
TABLE 6: ODDS RATIOS FOR SPECIFIC GAMBLING ACTIVITIES AND VENUES AFTER SUCCESSIVE 

ADJUSTMENTS FOR CONFOUNDING VARIABLES: ALL LEVELS OF PROBLEM GAMBLING 
COMBINED .............................................................................................................................. 28 

TABLE 7: FINAL MODEL FOR ANY LEVEL OF PROBLEM GAMBLING, INCLUDING DEMOGRAPHIC AND 
GAMBLING VARIABLES FOR CASINO GAMBLING...................................................................... 29 

TABLE 8: ADJUSTED ODDS RATIOS FROM THE FINAL MODELS FOR LOW, MODERATE AND SEVERE 
PROBLEM GAMBLERS BY ACTIVITY* OR VENUE ...................................................................... 30 

TABLE 9: ADJUSTED ODDS RATIOS FOR LOW, MODERATE AND SEVERE CASES FOR GENERAL 
MEASURES OF GAMBLING ACTIVITY ....................................................................................... 31 

 
 
 

List of Figures 
 
FIGURE 1: RELATIVE FREQUENCIES OF DIFFERENT ACTIVITIES AND VENUES AMONG GAMBLERS ... 32 
 



4 
 

 
 

Acknowledgments 
 
The authors wish to thank the Ontario Problem Gambling Research Centre for funding this 
project and for providing documentation and logistical support in the early analyses of the data. 
We are grateful for the help of the Research Services Unit in the Dalla Lana School of Public 
Health at the University of Toronto and for the administrative services of Danny Lopez and Airie 
Santiago. We wish to thank Ewa Govoni for her invaluable editorial work in the final preparation 
of the Report.  



5 
 

 
 

Executive Summary 
 
With the steady increase in gambling availability over the last few decades, gambling has 
become a well-established social activity in Canada.  Along with the increase in gambling 
activity has come an increase in levels of problem gambling, levels that have become a 
significant public health issue.  An epidemiological approach has often been taken to 
understanding the factors that influence gambling and problem gambling in a population. 
Although the analysis of population surveys has provided insight into the factors that are 
associated with gambling and problem gambling one limitation to this approach has been the 
relative small numbers of problem gamblers that are captured in a typical population survey.  To 
achieve sufficient statistical power for analysis of the survey data, it has been a common practice 
to combine all levels of problem gambling severity into one group.  However, there is no a priori 
reason to believe that the various levels of problem gambling are homogeneous.  To address this 
limitation, and the possibility that levels are not homogeneous, the present study has employed 
two strategies.  First, it has used a combined survey data set provided by the Ontario Problem 
Gambling Research Centre, which consists of six individual provincial surveys and one national 
survey to increase the sample size.  Second, it has employed a case-control approach to the 
analysis.  In this approach each case or problem gambler is compared to non-problem gamblers; 
in many of the analyses, within each survey problem gamblers were matched to non-problem 
gamblers by gender, and age.  This approach allows for a more effective use of the sample size 
available. 
 
The variables examined in these analyses can be grouped into four categories, gambling activity  
and venues, demographic variables, alcohol usage and more general measures of gambling  
involvement.  The gambling activities consist of the familiar range of activities found  
throughout Canada, e.g. lotteries, bingo, etc.  Venues reflect an environment such as a casino, 
racetrack, or bingo hall, most of which may offer more than one gambling activity.  
 
The initial review of the data on demographic characteristics, and gambling and problem 
gambling levels in the various surveys showed, with one exception, a reasonable consistency 
across the country.   The one exception is the Ontario 2005 survey (Wiebe, Mun & Kauffman, 
2006) in which there was a decline in gambling participation from 83.3% in 2001 to 63.3% in 
2005. 
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The remaining analyses were carried out using conditional logistic regression.  Taken on their 
own, gambling activities and venues generally have a statistically significant and positive 
association with gambling related problems. The one exception is lotteries, which has a 
statistically non-significant association with problem gambling.  However, the effects of various 
confounding variables have a marked effect on the associations between gambling activities or 
gambling venues and problem gambling, and this effect is reasonably consistent across the 
various gambling activities and venues.  Demographic variables have only a moderate effect on 
the association of gambling activities and venues with problem gambling, higher education, 
being employed and having a partner being protective factors, i.e. associated with a reduced risk 
of developing gambling-related problems.  Although using alcohol while gambling was not 
statistically significant, gambling while drunk or high is strongly associated with gambling 
related problems.  Two other variables, associated with gambling consumption, are also strongly 
associated with gambling related problems, the percentage of income spent on gambling and the 
number of gambling activities.  When these variables are introduced into the model, the 
importance of individual gambling activities or venues is markedly attenuated; in most cases an 
individual gambling activity’s relationship with problem gambling is no longer statistically 
significant.  Only bingo and slots/VLTs in Alberta are associated with an increased risk of 
problem gambling.  It is not clear from the current study why these two activities continue to 
have a small association with problem gambling even after controlling for confounding 
variables. Speculative investing also remains statistically significant but has a protective 
association with problem gambling.  This may be due to the fact that although speculative 
investing can be a risky activity, it is not inherently gambling, and only an unknown portion of 
the respondents in this category may actually be engaged in a gambling like activity (Govoni & 
Mann, 2003).   
 
We find little evidence of variations in the strength of association between different levels of 
problem gambling severity for specific gambling activities.  There is strong evidence for a 
difference in effect across the levels of problem gambling severity for percentage of income 
spent on gambling for all activities except lotteries with a dramatic increase in effect for the 
severe problem gambling group.  The association for the other measure of gambling 
involvement, total number of gambling activities, follows the same pattern but the differences 
across the problem gambling severity levels are not statistically significant.  
 
In summary we have drawn the following conclusions. 
 
1) From a demographic point of view we find that higher levels of education and employment as 
well as having a partner are protective factors.  This suggests that a well-educated population 
with an economy that is capable of generating high levels of employment can be expected to 
experience lower levels of problem gambling than an otherwise similar population without these 
factors.   
 
2) Our analysis found no clear evidence that particular gambling activities or gambling venues 
are strongly associated with problem gambling, once demographic and general measures of 
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gambling activity are considered.  This suggests that most gambling activities share similar 
features and that problem gambling may be more strongly linked to individual and/or community 
level risk factors.   
 
3) A key risk factor that has emerged from this analysis is excessive gambling involvement, 
especially as measured by percentage of income spent on gambling.  This measure is strongly 
associated with problem gambling, and has a consistently high association with severe levels of 
problem gambling.    
 
4) Another key factor associated with problem gambling is excessive alcohol or drug use while 
gambling, i.e., gambling while drunk or high.  
 
From a public health perspective the challenge of a problem gambling prevention program is 
finding effective ways of modifying these two key behaviours, excessive gambling involvement 
and gambling while drunk, in the general population.  Traditionally the approach has been to 
develop programs that seek to influence an individual’s unhealthy behaviours and produce 
healthy or at least less risky behaviours.  Only a small fraction of the population experiences 
significant levels of problem gambling and the problems they experience are usually hidden to 
the general population.  As a result it may prove difficult to convince people that problem 
gambling is a serious condition and that they may be at risk.  Without increasing the level of 
awareness in the general population, designing programs that will result in reductions the levels 
of gambling activity or alcohol consumption while gambling in the general population may 
prove difficult.  As Williams, West and Simpson (2007) point out in their review of problem 
gambling prevention, in addition to the traditional approach of attempting to motivate individuals 
to change their gambling behaviour, it is fruitful to consider modifying the environment that 
influences gambling behaviour.  They suggest that policies that restrict the availability of 
gambling, limit those who can gamble or how gambling is provided, can also be important and 
effective tools in modifying unhealthy gambling behaviour.  They also point out that it will 
require a long term multifaceted approach to achieve success.  The time may be particularly 
opportune for such an approach.  Recent surveys in Ontario (Wiebe, Mun & Kauffman, 2006)  
and British Columbia (Ipsos Reid Public Affairs & Gemini Research, 2008)  have shown 
significant declines in the percentage of adults who gamble, suggesting that a shift in social 
behaviour may already be underway.   
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Purpose and Rationale 
 
Canada, like many jurisdictions, has experienced a major expansion in gambling availability 
in the last four decades.  In the early post World War II era, Canadian laws and societal 
attitudes limited and confined legal gambling to horse racing and charity bingo.  In 1969, a 
new era began when the federal government changed the Criminal Code of Canada to allow 
government operated lotteries.  Although the initial lottery was federally operated by Lotto-
Canada, the provinces and territories lobbied for the right to operate provincial lotteries.  
The federal government agreed to transfer control of the lotteries to the provinces and 
territories in return for a share of the revenue.  This transfer of power paved the way for the 
rapid expansion of gambling at the provincial level (National Council of Welfare, 1996).  
 
By the late 1990's gambling had become pervasive in Canadian society.  Currently, the 
provinces and territories operate an extensive array of lotteries, from instant win tickets to 
sports betting. They also allow, as support for charities, the operation of a variety of 
charitable gaming, such as bingo, casino nights, and raffles.  As well, Video Lottery 
Terminals (VLTs) have been allowed in some provinces.  In 2003-04, Canada had an 
estimated 87,000 gambling machines (slots and video lottery terminals), 33,000 lottery 
outlets, 60 permanent casinos, 250 racetracks and teletheaters.  As well there were 25,000 
licenses issued to non-government groups to operate various gambling activities, such as 
bingo, temporary casinos and raffles (Azmier, 2005).   
 
Gambling has become a significant source of revenue for the provinces and territories.  In 
2003-04 net gambling revenues were $6.329 billion dollars from government-run and 
government licensed gambling.  In comparison, in 1992-93 net revenue was $1.687 billion 
dollars.  Gambling to raise funds for charities earned an additional $687 million in 2003-04 
(Azmier, 2005).  This dramatic growth of gambling in Canada has been paralleled in other 
jurisdictions, such as the United States, Europe, Australia, and New Zealand. 
 
Such an expansion of gambling has had not only economic impacts, but societal effects as 
well. One measure of the impact of gambling has been the number of individuals in the 
population considered to be problem gamblers.  Although numerous population surveys 
have been conducted in various jurisdictions by different researchers, the variety of 
instruments and methodologies used to measure problem gambling has made comparisons 
over time and across surveys difficult.  To address these problems and assess levels of 
problem gambling in North America, Shaffer, Hall, and Vander Bilt (1997) undertook a 
meta-analysis of 120 North American problem gambling prevalence studies.  Since these 
studies employed a variety of survey instruments with their own terminology for problem 
gambling, the research team used the concept of “disordered gambling” (Shaffer et al., 
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1997) to bring a consistency to problem gambling terminology across the various studies.  
Level one disordered gambling included individuals who did not experience any gambling-
related problems. Level two included individuals who had experienced gambling-related 
problems at a sub-clinical level.  Level three included individuals that had experienced the 
most severe disordered gambling at a clinically significant level.  The results of the 120 
studies were mapped onto the three levels of disordered gambling.  (Fortunately, the 
included studies typically reported three levels of problems that could be mapped onto the 
three levels of disordered gambling.)  The meta-analysis showed that levels of gambling-
related problems increased over this period.  Prevalence studies conducted in the United 
States and Canada between 1977 and 1993 showed an average prevalence in the previous 
year of 0.84% for level three disordered gambling.  For prevalence studies conducted 
between 1994 and 1997, the average prevalence level rose to 1.29% (Shaffer et al., 1997). 
The growth in the number of serious problem gamblers in the population suggests that 
problem gambling is an increasingly significant social problem, and one that poses 
challenges for policy makers, researchers, and clinicians alike.  It is interesting to note that 
both the Ontario 2005 survey and the British Columbia 2008 survey have shown a 
significant decline in gambling participation rates from previous surveys (Wiebe, Munn, & 
Kauffman, 2006; (Ipsos Reid Public Affairs and Gemini Research, 2008).  Gambling 
participation declined in Ontario from 83.3% in 2001 (Wiebe, Single, & Falkowski-Ham, 
2001) to 63.3% in 2005.  In British Columbia the participation rate dropped from 85% in 
2002  (BC Ministry of Public Safety, 2003) to 73% in 2008.  During these periods both 
Provinces experienced an increase in gambling availability.  However, both the Ontario 
2005 and British Columbia 2008 survey reports note that there was not a substantive change 
in problem gambling rates during these periods.   
 
The Shaffer et al. (1997) study of gambling surveys highlighted a significant problem in the 
field of gambling research: the use of a variety of survey instruments to measure problem 
gambling in a population (see Stinchfield, Govoni and Frisch, 2007 for a review of problem 
gambling survey instruments and their psychometric properties).  A step towards solving 
this problem was taken in 1996 with the establishment of the Canadian Gambling 
Prevalence Research Project.  A subcommittee was set up and a request for proposals was 
issued in 1997.  The objective was to develop a theory-based survey instrument suitable for 
measuring problem gambling in the general population.  Phase 1 of the project was 
completed in 1999 with the development of the draft survey instrument (Ferris, Wynne & 
Single, 1999).  Phase II of the survey development consisted of the validation of the 
instrument (Ferris & Wynne, 2001b).  A users’ manual for the instrument was also 
produced (Ferris & Wynne 2001a).  Of the 31 items in the overall Canadian Problem 
Gambling Index (CPGI) instrument, nine are scored to produce a measure of problem 
gambling severity.  The nine items are: chasing losses, escalating bets to maintain 
excitement, feeling one might have a problem with gambling, borrowing or selling to get 
gambling money, betting more than one can afford, feeling guilty, being criticized by others 
for gambling behaviour, incurring harm to one’s health and having financial difficulties in 
one’s household due to gambling (Wynne and Ferris, 2001a).  Unlike many other problem 
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gambling survey instruments that allow only for a dichotomous yes-no response to a 
question, the CPGI allows for a graded response.  For example (Ferris, Wynne & Single, 
1999): 
 
#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?  

<0> Never  
<1> Sometimes  
<2> Most of the time  
<3> Almost always  
<8> Don't know  
<9> Refused 

 
When responses to the nine questions are summed, those with no reported problems have a 
score of 0; respondents with one or more problems will have a score > 0.  The maximum 
score of informative responses is 27.  Based on this numeric measure of the responses to 
these nine question the CPGI divides those who report one or more problem gambling 
behaviours into three categories: low risk gambling, moderate risk gambling and problem 
gambling.  As McCready and Adlaf (2006) note, not all researchers agree with the labeling 
of the categories and some have made changes to them in their work: 

“Some investigators have changed category names (e.g. 
changing ‘low risk’ to ‘at-risk’, ‘moderate risk’ to ‘moderate 
problem gamblers’ and ‘problem gamblers’ to ‘severe 
problem gamblers’)” (McCready & Adlaf, 2006) 

 
The CPGI has now been used in all Canadian provinces (McCready & Adlaf, 2006).  This 
set of surveys, with the consistent application of a community-based measure of problem 
gambling, presents a unique opportunity for researchers to study problem gambling in 
greater detail than has been possible before.  
 
 Korn and Shaffer (1999) were among the first to encourage the application of a public 
health approach to gambling.  The public health approach, which has been quite successful 
in addressing a variety of diseases and disorders in the general population, is a population 
level approach that encourages a multidimensional analysis of health and social problems 
(Shaffer, 2003).  A public health approach to understanding a disease or disorder in the 
population depends, to a great extent, on epidemiology to provide an understanding of the 
determinants of the disease or disorder and how it is distributed across the population 
(Limpert, Staehl, & Abbt, 2001). Such an understanding can provide insight into the 
underlying dynamics of the disease or disorder and inform public health policies and 
practices by identifying individual and community-level factors that mediate risk.  
 
The epidemiologic approach to understanding the underlying dynamics of problem 
gambling first examines how gambling consumption is distributed in a population and then 
how gambling related problems vary with consumption levels and other factors.  Chipman, 
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Govoni and Roerecke (2006) carried out such a study with a survey of 4,631 Ontario 
residents conducted in 2001 (Weibe, Single & Falkowski-Ham, 2001), and confirmed that 
gambling consumption, as measured by the percentage of family income spent on gambling, 
was best described by the lognormal distribution.  The lognormal consumption distribution 
is characteristically skewed to the right, i.e., a small number of individuals consume many 
times the typical population consumption level and is so named because the taking of the 
logarithm of gambling consumption produces the more familiar normal distribution.  The 
study also found that the risk of experiencing one or more gambling related problems, as 
measured by the Canadian Problem Gambling Index (Ferris & Wynne, 2001), increased in a 
nonlinear manner with increasing gambling consumption.   
 
These two principal findings provide some insight into the population dynamics of 
gambling related problems.  The first principal finding, that the distribution of gambling 
consumption in the Ontario survey was lognormally distributed, provides insight into the 
manner in which elements or risk factors contribute to excessive gambling consumption.  
The more familiar normal distribution is seen when the contributing factors combine in an 
additive manner. However, the lognormal distribution occurs when factors combine in a 
multiplicative manner.  It is this multiplicative combination of factors that results in the 
individuals with many contributing factors experiencing consumption levels dramatically 
higher than the median population levels.  These findings suggest that eliminating or 
reducing factors that contribute to high consumption levels can have a significant effect on 
the percentage of heavy consumers in a population. 
 
Heavy consumption, however, is not of interest unless it can be shown to lead to harm in an 
individual, his or her family and/or the community.  Chipman, Govoni & Roerecke (2006) 
also found that the risk of developing gambling related problems, i.e., a dose response 
relationship, increased in a nonlinear manner with increased consumption. 
 
These two principal findings provide a two-stage model for understanding the broad 
population dynamics that underlie the development of gambling related problems in a 
population such as the province of Ontario.  The starting point for this model of problem 
gambling development lies with defining a set of contributing or risk factors.  The joint 
effects of these factors are magnified in a multiplicative way and further magnified by the 
nonlinear dose-response relationship. As Chipman, Govoni and Roerecke (2006) point out, 
from a public health perspective this model emphasizes strongly the need to understand the 
factors that contribute to the development of gambling related problems at a population 
level and to use this understanding to develop public health harm reduction policies and to 
inform therapeutic treatment.     
 
Survey data from past provincial gambling prevalence surveys can be used to examine the 
population level risk factors for problem gambling by conducting a secondary analysis of 
these data.  Although the primary purpose of such surveys was to establish the prevalence of 
gambling related problems in various populations, they also capture demographic and other 
information that may be related to the risk of problem gambling.  Logistic regression and 
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similar statistical techniques have been very useful in estimating which descriptive factors 
captured by a survey are associated with problem gambling, and to what extent.   
Although gambling population surveys have typically surveyed thousands of individuals, 
not all respondents gamble, and of those who do, only a small fraction report frequent or 
protracted gambling related problems.  While 15.0% of gamblers in the Ontario 2001 survey 
(Wiebe,  Single, Falkowski-Ham 2001) reported one or more problems at least occasionally 
during the past year, so that CPGI > 0, only 0.8% or 40 respondents scored 8 or more, 
enough to be counted as a “severe problem gambler”(Ferris & Wynne, 2001).  The 
remainder were classified as “at risk” with scores of 1-2 (10.7%) or as “moderate problem” 
gamblers with CPGI scores of 3-7. Combining these three categories of problem gambling 
provides sufficient statistical power to allow meaningful statistical analysis to be carried 
out.  In addition to being statistically necessary, this approach is meaningful from a broad 
public health perspective, which looks at the overall burden of problem gambling on a 
population and seeks to find approaches that will reduce this burden. 
 
It should be noted that the Ontario 2001 survey was a relatively large provincial survey.  In 
a smaller survey of 1,500 respondents and a similar prevalence rate as in the Ontario 2001 
survey one would expect only about ten to eleven severe problem gamblers.  A group of this 
size is usually too small to be statistically useful.  McCready and Adlaf (2006) note that it is 
common practice to combine at least the moderate and severe problem gamblers to increase 
statistical power for analysis.   
 
However, for this approach to be useful we must assume that the various categories in the 
CPGI are homogeneous and that similar risk factors are associated with each problem 
gambling sub-category.  Gambino (2005, 2006), in his analysis of the classification of 
problem gamblers into sub-categories, notes that the classifications are to some extent 
arbitrary and that the continuity or distinctiveness of the problem gambling sub-categories 
has not been established.  If there is a dose-response relationship, then a factor may be more 
strongly associated with the development of severe problems than with the development of 
few or sporadic problems.  Some factors may exhibit this pattern and others may be equally 
strong at all levels of severity.   
 
Until recently, the low prevalence of problem gamblers in the typical problem gambling 
survey has precluded an analysis of the differences between risk factors for various levels of 
problem gambling.  The Ontario Problem Gambling Research Centre (OPGRC) recognized 
that the CPGI’s utilization in Canadian survey research has provided a previously 
unavailable consistency across studies and opens the possibility for both inter-survey 
comparisons and the combination of various surveys for research.  In 2007 the OPGRC 
made accessible a collection of gambling prevalence surveys, six provincial and one 
national in scope.  The combining of these surveys, where possible, into one data base 
contains a greatly increased number of problem gamblers and potentially allows for the 
comparison of risk factors across the various levels of problem gambling.  
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This research study has undertaken to determine the problem gambling risk factors overall 
and for each of three CPGI problem gambling sub-categories.  Knowledge of how risk 
factors are distributed across the various sub-categories of problem gambling will: a) lead to 
a better theoretical understanding of problem gambling and, b) help to inform health and 
social policies aimed to address problem gambling by identifying sub-populations at high 
risk of problem gambling.  To address the problem of a relatively small number of severe 
problem gamblers we adopted a case-control methodology.  Such an approach maximizes 
the statistical power in this research study.  As Kelsey, Whittemore, Evans & Thompson 
(1996) note: 

“Case-control studies are by far the most frequently undertaken type of 
analytic epidemiologic study.  They generally can be carried out in a much 
shorter period of time than cohort studies, do not require nearly so large a 
sample size and consequently are less expensive.  For a rare disease, case-
control studies are usually the only practical approach to identifying risk 
factors.” 

 
As stated previously, gambling in various forms has become commonplace among 
Canadian residents.  In seven general population surveys of approximately 1,800 to 4,600 
people, conducted in different provinces of Canada since 2000, the proportions who 
reported that they had spent money on some form of gambling in the previous 12 months 
varied from 62.4% in Ontario in 2005 (Wiebe et al., 2006)) to 85.0% in British Columbia 
(BC Ministry of Public Safety, 2003).  The surveys also estimated the prevalence of 
gambling-related problems, using the Canadian Problem Gambling Index (CPGI) that 
allows us to examine the factors associated with the development of problem gambling and 
its various levels of severity.  

Research Questions 
 
This research had two broad objectives, and three more specific research questions.  The 
first was to examine whether and how factors of problem gambling vary for the different 
severity levels of problem gambling, as assessed by the CPGI.  This objective was met by 
addressing three questions: 

1. What personal, demographic and gambling-related variables are associated with 
reported problem gambling at any level (i.e., CPGI > 0) in the combined survey data 
set?  

2. How are these variables associated with CPGI problem gambling scores at different 
levels of severity (i.e., mild, moderate and severe)?  

3. What are the similarities and differences in risk factors across three CPGI problem 
gambling sub-categories?  

 
The second objective was to illustrate the effectiveness of the case-control approach in the 
statistical analysis of survey data, an approach known to be effective and efficient in the 
investigation of relatively rare outcomes, such as severe problem gambling.  
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Methods 
 

Research Design 
 
A case-control design was used, with participants selected as follows. Cases were 
respondents to one of the gambling surveys who reported spending money on gambling in 
the previous year and whose score on the CPGI indicated a mild, moderate or severe 
problem with gambling.  Controls were respondents to the same surveys who reported 
spending money on gambling in the previous year but whose score on the CPGI was zero, 
indicating no problems related to gambling.  For preliminary analyses, all eligible 
respondents were used.  In later analyses, cases and a sample of matched controls were 
used, selected as follows.  For each case, respondents of the same age group, sex and survey 
were selected.  Depending on the number of eligible controls available, up to four matched 
controls were selected at random for each case.   
 
Matching on age group and sex (two un-modifiable risk factors) allowed us to look more 
carefully at other characteristics that may be modifiable, as well as better understand the 
risk of gambling problems.  Matching on the survey ensured that the variables examined 
were collected in the same way for each case and its matched controls.  

Sources of Data 
 
Data from the seven surveys were provided by the Ontario Problem Gambling Research 
Centre (OPGRC) for analysis: one was national in scope (Ferris & Wynne, 2001), two were 
conducted in Ontario, one in 2001 (Wiebe et al., 2001) and the second four years later 
(Wiebe et al., 2006). There was one each from Alberta (Smith & Wynne, 2002), British 
Columbia (BC Ministry of Public Safety and the Solicitor General, 2003), Manitoba (Patton 
et al., 2002) and Newfoundland and Labrador (Marketquest, 2005).  Two of these surveys 
were not considered further in these analyses: the National was excluded because it did not 
include the full set of nine CPGI questions and Manitoba because it obtained the CPGI 
score on only a subset of gamblers, excluding all respondents whose activities were limited 
to lotteries, raffles or ‘infrequent’ bingo.  Thus both the cases and controls in Manitoba met 
different criteria for gambling activity from those in the other surveys. 
 
Each of the five remaining surveys involved an interview administered by telephone to a 
respondent aged 18 or older (19 or older in Newfoundland).  All interviews were in English. 
Each survey used a different questionnaire, so that the order of questions, specific wording 
and focus differed.  The OPGRC derived a data set based on variables from each survey 
recoded to be as consistent as possible across all surveys.  This amalgamated data set was 
the primary source of data for these analyses, although the original data from each survey 
were also available.  The amalgamated data set included demographic variables, the nine 
CPGI questions and questions on gambling activities in the previous 12 months, as well as 
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questions on other aspects often associated with problem gambling.  Of particular interest 
was gambling associated with the use of alcohol or drugs. 
 
Despite the apparent consistency of variables in the final data set, it must be acknowledged 
that the gambling activities included in each survey varied to some extent, because of the 
aforementioned differences in focus and how questions were worded, as well as the variable 
availability of specific forms of gambling in each jurisdiction.  For example, surveys would 
often list the specific names of gambling products (e.g., provincial lottery ticket names) 
available in that province.  Most surveys asked about the frequency of the activity as well as 
a simple yes/no response to the question, “In the past 12 months have you ever...?”  We 
began by analyzing the binary response, although we were prepared to look at frequency of 
participation for those activities that appeared to be associated with a higher risk of problem 
gambling. 
 
Although each survey included a general population sample, only those respondents who 
reported gambling at least once in the previous 12 months were included in these analyses.  
Non-gamblers were not eligible to be controls in the case-control comparisons conducted: 
only participants at risk of becoming a case, but who have not done so, can be considered as 
a possible member of the control group.  Non-gamblers, by definition, are not exposed to 
the risk of developing gambling problems. 
 
For each case identified as having a problem with gambling, up to four controls were 
selected at random from respondents to the same survey who were in the same age group 
and sex as the case. If four or fewer controls were available, all control respondents were 
included. 

Analyses 
 
Statistical analyses were done using SAS (SAS Institute, 2004), supplemented on occasion 
by Stata (StataCorp, 2006).  The first step was to describe the respondents in each of the 
five surveys: demographic characteristics, the prevalence of specific types of gambling, and 
the distribution of CPGI scores.   
 
We considered gambling activities as having two properties: the activity itself (buying 
lottery tickets, betting on the races or other sports events, etc.) and the venue in which the 
activity took place.  The default venue was the community; other more specific places, like 
a casino, race track or bingo hall were also identified whenever possible.  Internet gambling, 
because a variety of different activities might be carried on over the internet, was considered 
a venue as well as a type of gambling.  Bingo and bingo halls were also considered a venue 
as well as an activity. 
 
After descriptive analyses of the demographic characteristics of gamblers in each survey, 
we examined the factors associated with the reporting of any gambling problem (i.e., CPGI 
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> 0). Unadjusted odds ratios were calculated for each gambling activity and venue in each 
survey.  We examined the consistency of the odds ratios found across surveys using the 
Breslow-Day test for heterogeneity (Breslow & Day, 1980).  If the relationship between an 
activity or venue and gambling problems appeared consistent across surveys, we computed 
a Mantel-Haenszel estimate of the odds ratio, an average across the surveys which controls 
for survey differences in the prevalence of the activity and the prevalence of problem 
gambling (Mantel & Haenszel, 1959).  
 
When there was heterogeneity (i.e., significant variation in the strength of the relationship 
among the different surveys), we looked for explanations, such as differences in the way the 
question was worded in each survey or differences in the availability of the activity by 
jurisdiction.  We also re-examined consistency after controlling for confounding variables.  
When heterogeneity persisted, we conducted separate analyses for that activity for each 
survey.  Sample size considerations, however, precluded separate analyses for each survey 
at each of the three levels of severity considered (described below).  Only the comparison of 
cases at all levels of problems and controls was feasible in the presence of heterogeneity. 
 
To control for demographic differences and general measures of gambling activity, multiple 
logistic regression was used to develop models relating each gambling activity and venue 
with the development of problems.  At this stage, we began to compare cases with controls 
matched to each case by age group, sex and survey, so that conditional logistic regression 
was necessary. Other demographic variables were included as possible confounders.  These 
included education, marital status and employment.  Each of these variables was 
dichotomized as follows: 

• Education = 1 if respondent had high school graduation or less and = 0 if education 
beyond high school was reported. 

• Partner = 1 if respondent was married or living with a partner; otherwise partner = 0. 
• Employment = 1 if respondent was working full- or part-time; otherwise 

employment = 0 (i.e., for students, homemakers, retired or unemployed people). 
 
Alcohol use was also included as a potential confounder, coded using two variables to 
capture information from two questions asked consistently across the surveys.  One was 
whether the respondent had, in the past 12 months, used drugs or alcohol while gambling 
and the second was whether the respondent had, in the same time interval, gambled ‘while 
drunk or high’. Affirmative answers to these were used to categorize respondents into three 
groups: those who did not use drugs or alcohol when gambling, those who did, but were 
never drunk or high and those who had gambled when drunk or high, at least occasionally.  
The dummy variable alcohol 1 was used to compare the second group with the first (default) 
group.  Alcohol 2 was used to compare the third group with the first group.  These data 
were not available for the Ontario 2005 survey, so the inclusion of alcohol data resulted in 
the loss of cases and controls from this survey.  
 
Two “fundamental” measures of gambling activity were developed, one based on usage 
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(total number of different gambling activities) and the other on finance (percent of income 
spent on gambling).  In order to include the variable “gambling consumption as a percent of 
income” as a confounder in these analyses, we used the more detailed data available from 
three surveys to develop this measure.  This meant, however, that models which included 
these confounding variables could be based on data from only three of the seven surveys 
originally available: Alberta, Newfoundland and Ontario 2001.  
 
Four outcome variables and corresponding sets of respondents were considered: 

• the existence of any gambling related problem; i.e., CPGI > 0 vs CPGI = 0. 
• low level problems only; i.e., CPGI between 1 and 3 vs CPGI = 0. 
• moderate level problems only; i.e., CPGI between 4 and 7 vs CPGI = 0. 
• severe problems only; i.e., CPGI ≥8 vs CPGI = 0. 

 
The odds ratios obtained from the analyses of low, moderate and severe levels of problem 
were compared, to see whether the strength of any association was the same and, if not, 
whether there was evidence of a gradient with the severity of problem gambling. 
 

Results 

Descriptive, by Survey 
 
The demographic characteristics of the respondents who gambled in each of the five 
original surveys are shown in Tables 1 and 2.  With the exception of Ontario (2005), over 
80% of respondents in these surveys reported gambling at least once in the previous 12 
months (Table 1), and the CPGI was obtained for these respondents.  The total sample size 
at this stage was 11,732 respondents, ranging from 1,473 for Alberta to 3,734 for Ontario 
(2001).  
 
It must be noted that some variables were not available for all jurisdictions; household 
income, although obtained in all surveys, was not collected in ways that could be coded 
consistently across all surveys. The consistent code was very coarse, resulting in just 4 
categories and could not be used for BC survey data (Table 2). Moreover, this variable had 
a very high proportion of respondents with no information in all surveys. For other 
demographic variables, the proportions of missing data were less than 1% in nearly all 
jurisdictions except Ontario 2005, where it was 1-3%. 
 
Significant differences were found for all demographic characteristics across five surveys, 
although the magnitude of these differences is often small; e.g., the proportions of male 
gamblers in each survey vary by less than 4%, yet the result was very statistically 
significant (p = 0.018). The substantial sample size in these tables has meant that even small 
differences may be detected as statistically “significant”. 
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Men and women are almost equally likely to be gamblers in these surveys. Overall, 49% of 
gambling respondents are men. Differences in the age distribution will, of course, be a 
function of differences in the underlying age distributions in the general population of each 
province, so that Alberta has more gamblers under 25 and fewer over 65 and in 
Newfoundland the opposite is true. The differences in the age distribution in the two 
Ontario surveys, however, are likely to be due to the sampling strategy employed in the 
2001 survey.  In the 2001 survey individuals 60 years of age and older were over-sampled 
to allow a more detailed study of this age group.  Thirty percent of the sample in this survey 
were 60 years of age and older, approximately double that of the general population. Small 
differences across surveys were also found for most demographic variables.  It is difficult to 
conclude whether these findings reflect true differences in the demographic characteristics 
of gamblers between provinces, differences in the demographic makeup of the provinces, or 
differences in survey recruitment strategies. Other demographic variables also reflect basic 
demographic differences among provinces and do not necessarily reflect differences among 
those who report gambling in each province.  
 
The proportions reporting each gambling activity considered are shown in Figure 1.  It is 
clear that some activities are much more widespread (e.g., buying lottery tickets) than others 
(e.g., gambling on the internet). These differences will affect the ability to detect 
associations with gambling problems as statistically significant.  
 
The distribution of CPGI categories by province or survey is shown in Table 3. Nearly all 
respondents who reported gambling provided a CPGI score; overall, only 0.71% were 
without this information. Between 80-90% of gamblers report no problems as assessed by 
the CPGI.  It is clear that severe problem gambling is very rare in all jurisdictions, affecting 
1-2% of gamblers in most surveys, and less than 1% in BC and the 2001 survey in Ontario. 
There are statistically significant differences among the five surveys in the distribution of 
levels of severity (P < 0.001). 
 
Objective 1: To examine whether and how factors of problem gambling vary for the 
different severity levels of problem gambling, as assessed by the CPGI. 
 
Question 1: What personal, demographic and gambling-related variables are associated 
with reported problem gambling at any level (i.e., CPGI > 0) in the combined survey data 
set? 
 
The crude odds ratios, comparing all cases (CPGI > 0) with all controls (CPGI = 0) for each 
activity or venue were calculated. The results for activities and venues where the association 
is homogeneous have been summarized in Table 4. Those where heterogeneity was found 
have been summarized by survey in Table 5. Detailed results from each survey for all 
activities and venues are provided in the Appendix (Table A1). 
 
Among the homogeneous results, all but one of the activities and all but one venue are 
significantly and positively associated with the presence of problems.  Only lotteries had a 



19 
 

  
 
 

significant negative association (OR = 0.647; P < 0.0001).  Associations are generally 
strong, with the smallest odds ratio being 2.243 for betting on horse races. 
  
Heterogeneity was found for the crude odds ratios for Slots/VLTs, betting on sporting 
events, games of skill and playing the stock market.  A review of the questions used in each 
survey for gambling on the stock market identified considerable differences, with 
respondents in BC providing substantially different information than respondents in the 
other surveys.  When the data from BC were excluded, the test for heterogeneity among the 
remaining estimates of the odds ratio became not statistically significant (p = 0.0769).  
Consequently, the BC survey data was not used in subsequent analyses of stock market 
gambling. 
 
For the remaining variables, the questions in each survey were quite similar, and other 
explanations for heterogeneity were sought. These included differences in the demography 
of respondents, which might confound relationships with gambling problems. Heterogeneity 
was re-examined after multiple logistic regression had been used to control for demographic 
variables and general gambling behaviors, including the percent of income spent on 
gambling, the total number of gambling activities and the use of alcohol while gambling. 
The heterogeneity among the three surveys with adequate data for these models was not 
significant for games of skill (p = 0.4732) or sports betting (p = 0.5906) but remained 
significant for slots/VLT (p = 0.0046). 
 
Demographic and other potentially confounding factors had a strong effect on many of the 
associations between specific activities or venues and the presence of gambling problems.  
For these analyses, cases were compared to matched controls, so that age, sex and survey 
were controlled by design.  The effect of confounding by other factors was examined in 
three stages. Education, living with a partner, employment and use of alcohol while 
gambling were included at the first stage, percent of income spent on gambling (log 
transformed to achieve linearity) added at the second stage, and number of gambling 
activities added in the final model. The results have been summarized in Table 6. At this 
point, only three surveys were available (Alberta, Newfoundland and Ontario 2001) and in 
these data sets, it was not possible to distinguish between gambling on horse races at 
racetracks separately from elsewhere.  Accordingly, only the activity of horse racing was 
included, not the venue of gambling at a racetrack.  
 
The first group of confounding variables had a modest effect on most activities; the 
significance of the associations did not change.  When one or both of the gambling variables 
(percent of income spent on gambling and number of gambling activities) were added to the 
model, however, the estimated associations became weaker so that only bingo, stocks and 
Slots/VLT (in Alberta) remain statistically significant in the final model, which contains all 
confounding variables. The final models for each activity have been included in the 
Appendix (Table A2).  One  typical example, casino gambling, is given in Table 7 and will 
be described here. 
 



20 
 

  
 
 

Lower education (high school completion or less) has a positive association with the risk of 
problem gambling; living with a partner and being employed have negative (i.e. protective) 
effects; thus, the risk of problems is greater for people with less education, those who are 
not in a stable relationship and those who are not working. One type of exposure to alcohol 
(gambling while drunk or high) is strongly associated with reported problems, but the other 
(gambling while using drugs or alcohol, but not getting drunk or high) is consistently 
modest in its effect and is not statistically significant. Both measures of overall gambling 
consumption, the percentage of income spent and the number of different activities, are 
strongly associated with the development of gambling problems. When these are included in 
the model, the importance of any specific activity is much reduced; in most cases, the 
relationship between problem gambling and gambling at casinos is no longer statistically 
significant. 
 
Question 2: How are these variables associated with CPGI problem gambling scores at 
different levels of severity (i.e., mild, moderate and severe)?  
 
When the group of cases, defined as problem gamblers with CPGI > 0, were divided into 
three levels or strata, based on their CPGI score, it was possible to see if there was a pattern 
in the strength of association for specific gambling activities with level of severity. These 
results are summarized in Table 9.  (Note that Slots/VLTs have not been included, because 
the sample sizes in the individual surveys were considered to be too small.) Very few of the 
associations are statistically significant (p > 0.05); associations for high levels of problem 
gambling may not be detected as readily as those for low levels because of the sample size 
at each level of severity.  In fact, two estimates in the group with severe problem gambling, 
for internet gambling and stocks, could not be estimated due to very small numbers in many 
cells.  Nevertheless, there is also no evidence of variation in the strength of association 
between different levels of severity for any activity or venue.  
 
There is, however, evidence that financial involvement is strongly associated with the 
development of problems at different severity levels and some evidence for the role of the 
total number of activities.  These results have been summarized in Table 8.  The values of 
the odds ratios for log % of income spent on gambling are similar across the activities and 
venues considered for case-control groups at low and moderate severity.  There is more 
variety in the ORs observed across activities at high severity, but this may be due in part to 
the small frequencies of cases at this level.  
 
Question 3: What are the similarities and differences in risk indicators across three CPGI 
problem gambling sub-categories?  
 
For specific activities, there is no evidence of heterogeneity in the estimated odds ratios 
among cases and controls at low, moderate and severe levels of problem gambling (Table 
9).  However, neither is there much evidence of any significant associations with the 
development of problems. In part, this may be the effect of a reduction in the sample size in 
these sub-groups, making these estimates unstable.  This is certainly true for severe problem 
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gamblers: the odds ratios for activities like bingo, games of chance and internet gambling 
are quite high (p > 0.05) and still the odds ratio for gambling on the stock market is too low 
to be estimated, so that it looks like a p-value and not an odds ratio. 
 
There is evidence of heterogeneity across the three levels of severity for the first general 
measure of gambling activity, percent of income spent (Table 9). Moreover, the odds ratios 
are statistically significant (p < 0.05) for all activities except for lotteries in the group of 
cases with low levels of problem gambling.  The odds ratio of reported problems increases 
between low and moderate cases and between moderate and severe cases, but not at the 
same rate; i.e., there is no evidence of a linear trend. 
 
The results for the second general measure of gambling activity, the total number of 
activities, show a very similar pattern, although there is no statistical evidence of 
heterogeneity.  There is, for each activity, a slight increase in the odds ratio between cases 
and controls at moderate compared to low levels of problem gambling and a more marked 
increase between those with severe compared to moderate levels. Two of the estimated odds 
ratios do not achieve statistical significance: bingo and games of chance among those with 
severe problems. The small number of cases or controls at this level who report specific 
activities reduces power, so that it is difficult to detect odds ratios of 3.0 or lower as 
statistically significant.  
 
Objective 2: To illustrate the effectiveness of the case-control approach in the statistical 
analysis of survey data. 
 
Case-control studies, where people who have developed the disease or condition are 
compared to people who are at risk but have not developed the condition, are a very 
commonly used design in epidemiologic studies of disease.  This is particularly true when 
the disease, though of great consequence to personal and public health, is relatively rare.  
Case-control studies of diseases like cancer, multiple sclerosis, acute myocardial infarction, 
stroke, etc. have contributed a great deal to our understanding of these diseases, possible 
causal mechanisms and opportunities for prevention.  
 
Problem, or pathological, gambling is also relatively rare in population surveys, especially 
at the moderate or severe levels of CPGI.  Moreover, the onset of the condition is not well 
defined; surveys of the sort we have analyzed are looking at prevalent cases only.  It is not 
possible in such surveys to identify new cases – people whose gambling problems are of 
very recent onset and who were free of such problems before.  The CPGI identifies people 
who have experienced problems in the previous 12 months, but makes no attempt to find 
out if these problems have existed for a longer period.  
 
Classic cohort studies of disease follow people, initially without the disease, over time, and 
document the rates at which people exposed or not to potentially causative factors develop 
the disease.  This requires good information about time of onset, which is clearly not 
available for gambling problems the way it would be for a diagnosis of hepatitis or cancer 
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of the lung. 
 
Because case-control studies sample cases and controls only after the problem has 
developed, there is no information about the population at risk. Thus, the most common and 
convenient measures of causal association, such as the direct comparison of the risks of 
onset, risk differences (RD) or relative risks (RR), are not possible. Instead, we must rely on 
a more indirect measure of associations, the odds ratio (OR).  
 
This can be a problem: the odds ratio has many nice properties that appeal to 
mathematicians, but not to most other readers.  The odds ratio is not as easily understood as 
a simple risk difference or risk ratio. When a disease or condition is rare, however, the value 
of OR will be very similar to the risk ratio (RR).  This will be true for analyses of cases and 
controls with moderate and severe problem gambling; it will be less so for low levels and 
for the total group, since low levels of problems predominate over all.  In these groups, the 
odds ratio will look more dramatic; i.e., larger than RR when OR > 1 and smaller than RR 
when OR < 1.  This should be remembered when interpreting the results of case-control 
studies.  
 
Despite this limitation, we feel that the case-control design has more advantages than 
disadvantages in the analysis of data like the results of these population surveys of gambling 
and gambling problems. 
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Table 1: Age, sex and marital status of gambling respondents by province/survey 

 
 
Province or survey 

 
Alberta 

British 
Columbia 

Newfoundland 
& Labrador 

 
Ontario 2001 

 
Ontario 2005 

 
Total 

Total respondents 1804 2500 2596 4631 3604 15135
Gamblers with CPGI 
scores (% of total 
respondents) 1473 (81.7) 2126 (85.0) 2151 (82.9) 3734 (80.6) 2248 (62.4) 11732 (77.5)
Sex:  
Males (%*) 755 (51.3) 1079 (50.8) 1049 (48.8) 1828 (49.0) 1029 (47.8) 5708 (48.7)
 χ2 = 11.90 (4 df); p = 0.018 (no missing values) 
Age groups (%) 
18-24 
25-34 
35-44 
45-54 
55-64 
65+ 
missing 

166 (11.3)
305 (20.7)
376 (25.5)
301 (20.4)
179 (12.2)
137  (9.3)

9   (0.6)

180   (8.5)
362 (17.0)
485 (22.8)
487 (22.9)
307 (14.4)
267 (12.6)
38   (1.8)  

161 (7.5)
381 (17.7)
523 (23.3)
509 (23.7)
295 (13.7)
282 (13.1)

0   (0.0)

370   (9.9)
673 (18.0)
789 (21.1)
661 (17.7)
561 (15.0)
639 (17.1)
41   (1.1)

231 (10.3)
375 (16.7)
473 (21.0)
549 (24.4)
330 (14.7)
218   (9.7)
72   (3.2)

1108 (9.7)
2096 (18.1)
2646 (22.9)
2507 (21.7)
1672 (14.5)
1543 (13.3)

NA
 χ2 = 171.57 (20 df); p <0.001 (observations with missing values for age excluded) 
Marital status (% ) 
Married/with partner 
Widowed 
Divorced/separated 
Never married 
missing 

939 (63.8)
65   (4.4)

150 (10.2)
315 (21.4)

4   (0.3)

1348 (63.4)
100   (4.7)
278 (13.1)
387 (18.2)
13   (0.6)

1609 (74.8)
98   (4.6)

137   (6.4)
300 (14.0)

7   (0.3)

2226 (59.6)
252   (6.8)
421 (11.3)
825 (22.1)
10   (0.3)

1379 (61.3)
96   (4.3)

205   (9.1)
524 (23.3)
44   (2.0)

7501 (64.4)
611   (5.2)

1191 (10.2)
2351 (20.2)

NA
 χ2 = 197.55 (12 df); p = 0.018 (observations with missing values for marital status excluded) 

*Except where noted, percentages are of gamblers with CPGI scores 
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Table 2: Education, employment and household income of gambling respondents by province/survey 

 
 
Province or survey 

 
Alberta 

British 
Columbia 

Newfoundland 
& Labrador 

 
Ontario 2001 

 
Ontario 2005 

 
Total 

Total eligible gamblers 1473 2126 2151 3734 2248 11732
Education (%):  
Some high school 
Finished high school 
Some post-secondary 
Post-secondary or higher 
Missing 

178 (12.1)
358 (24.3)
244 (16.6)
689 (46.8)

4   (0.3)

 
169   (8.0)
563 (26.5)
363 (17.1)

1022 (48.1)
9   (0.4)

 
384 (17.9)
513 (23.9)
247 (11.5)
996 (46.3)
11   (0.5)

 
409 (11.0)
874 (23.4)
464 (12.4)

1970 (52.8)
17   (0.5)

 
228 (10.1)
469 (20.9)
285 (12.7)

1223 (54.4)
43   (1.9)

 
1368 (11.7)
2777 (23.8)
1603 (13.8)
5900 (50.7)

NA
 χ2 =  181.53 (12 df); p < 0.001 (observations with missing values for education excluded) 
Employment (%): 
Employed full time 
Employed part time 
Unemployed 
Homemaker 
Student 
Retired 
Other 
Missing 

924 (62.7)
147 (10.0)
32   (2.2)
88   (6.0)
65   (4.4)

179 (12.2)
35   (2.4)
3   (0.2) 

1040 (48.9)
234 (11.0)
82   (3.9)

107   (5.0)
125   (5.9)
396 (18.6)
134   (6.3)

8   (0.4)  

902 (41.9)
258 (12.0)
267 (12.4)
165   (7.7)
73   (3.4)

466 (21.7)
0   (0.0)

20   (0.9)

1965 (52.6)
325   (8.7)
108   (2.9)
157   (4.2)
202   (5.4)
795 (21.3)
168   (4.5)
14   (0.4)

1236 (55.0)
173   (7.7)
137   (6.1)
81   (3.6)

167   (7.4)
353 (15.7)
59   (2.6)
42   (1.9)

 
6067 (52.1)
1137   (9.8)
626   (5.4)
598   (5.1)
632   (5.4)

2189 (18.8)
396   (3.4)

NA
 χ2 =  693.37 (24 df); p < 0.001 (observations with missing values for employment excluded) 
Household income (%): 
< $20,000 
$20,000 < $40,000 
$40,000 < $60,000 
$60,000 or more 
Missing 

113   (7.7)
242 (16.4)
261 (17.7)
511 (34.7)
346 (23.5)

 
No 

comparable 
information 

203   (9.4)
543 (25.2)
353 (16.4)
505 (23.5)
547 (25.4)

343   (9.2)
687 (18.4)
693 (18.6)

1432 (38.4)
579 (15.5)

187   (8.3)
304 (13.5)
353 (15.7)

1018 (45.3)
386 (17.2)

846 (10.9)
1776 (22.9)
1660 (21.4)
3466 (44.7)

NA
 χ2 =  240.37 (9 df); p< 0.001 (observations with missing values for income excluded) 



25 
 

 
 

Table 3: CPGI scores among gambling respondents in each survey 

 
 
CPGI scores (%) 

 
Alberta 

British 
Columbia 

Newfoundland 
& Labrador 

 
Ontario 2001 

 
Ontario 2005 

 
Total 

0 1203 (81.3) 1751 (82.1) 1908 (88.6) 3173 (83.8) 1933 (85.5) 9968 (84.4)
1-2 176 (11.9) 265 (12.4) 145 (6.7) 401 (10.6) 197 (8.7) 1184 (10.0)
3-7 71 (4.8) 99 (4.6) 60 (2.8) 131 (3.5) 90 (4.0) 451 (1.1)

8 or higher 23 (1.6) 11 (0.5) 38 (1.8) 29 (0.8) 28 (1.2) 129 (1.1)
Missing 7 (0.5) 8 (0.4) 3 (0.1) 53 (1.4) 13 (0.6) 84 (0.8)

Total gamblers 1480 2134 2154 3787 2261 11816
Gamblers with CPGI 1473 2126 2151 3734 2248 11732

 
χ2 =  90.56 (12 df); p < 0.001 (observations with missing values excluded) 
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Table 4: Mantel Haenszel odds ratios for specific gambling activities and venues 

 
Activity/Venue ORMH 95% confidence interval 

Activity: Lotteries 0.6474 0.5318 - 0.7880 

Activity: Bingo* 2.6924 2.3917 - 2.9739 

Activity Horse racing  2.2430 1.8755 - 2.6826 

Activity: Internet* 4.4970 3.1299 - 6.4612 

Activity: Games of chance (vs. skill) 3.1207 2.6944 - 3.6144 

Venue: Casinos 2.6175 2.3461 - 2.9202 

Venue: Race Track 2.4849 2.1108 - 2.9253 
 
* Bingo (bingo halls) and gambling on the internet may be considered either an activity or a 
venue for the purposes of these analyses. 
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Table 5: Heterogeneous unadjusted odds ratios by province or survey for specific gambling 
activities 

 
Province/Survey Slots/VLTs Sports betting Games of skill Stocks 

Alberta 4.186 1.8680 2.3022 1.7320 

British Columbia 1.709 1.7081 2.0330 1.1706 

Newfoundland & 
Labrador 

 
8.055 

 
2.6042 

 
4.1308 

 
3.3032 

Ontario (2001) 2.680 2.2440 2.2811 3.6485 

Ontario (2005) 2.394 4.0020 4.3591 3.6465 

Breslow-Day test 
for homogeneity 

p < 0.0001 p = 0.0006 p < 0.0001 p = 0.0002 
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Table 6: Odds ratios for specific gambling activities and venues after successive adjustments for 
confounding variables: all levels of problem gambling combined 

 
Activity/Venue ORunadj ORdemog OR+income OR+#activities N 

Activity: Lotteries   0.949 1.055 0.864 0.636 3676 

Activity/Venue: Bingo 4.120 3.761 † 2.070 1.471 3676 

Activity: Horse racing 2.265 2.086 1.788 1.046 3676 

Activity/Venue: Internet 5.624 4.881 2.547 1.345 3676 

Activity: Stocks 2.007 2.267 0.897 0.682 3676 

Activity: Sports betting 1.776 1.576 1.381 0.822 3676 

Activity: Games of chance* 2.646 2.314 1.388 0.881 2862 

Activity: Games of skill 1.977 1.557 1.424 0.914 3676 

Activity: Slots/VLT (Alberta) 5.979 4.670 3.386 2.995  835 

Activity: Slots/VLT 
(Newfoundland & Labrador) 

5.420 5.008 2.786 1.703  814 

Activity: Slots/VLT (Ontario 
2001) 

2.420 2.372 1.551 1.033 2027 

Venue: Casinos   2.820 2.614 1.676 1.129 3676 
 
* Activity not included in Newfoundland survey; hence there is a smaller sample size 
 
†  Figures in bold face are statistically significant (p < 0.05) 
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Table 7: Final model for any level of problem gambling, including demographic and gambling 
variables for casino gambling 
 

Variable Estimate SE p OR* ORL** ORU** N 

Casino 0.1217 0.1352 0.3684 1.129 0.866 1.472 3676 

education 0.2681 0.1060 0.0114 1.308 1.062 1.609  

married -0.2163 0.1077 0.0447 0.806 0.652 0.955  

employed -0.3548 0.1247 0.0044 0.701 0.549 0.896  

alcohol1 -0.0431 0.1446 0.7655 0.958 0.721 1.272  

alcohol2 0.6768 0.1775 0.0001 1.968 1.389 2.786  

log % 
income 

 

0.3860 

 

0.0314 

 

<0.0001 

 

1.471 

 

1.383 

 

1.565 

 

# activities 0.3695 0.0574 <0.0001 1.447 1.293 1.619  
 
 
*  OR = exp(estimate); this is the odds ratio for a particular variable, adjusted for all other 
variables in the model. 
 
**  ORL and ORU are the lower and upper 95% confidence limits for OR, respectively. 
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Table 8: Adjusted odds ratios from the final models for low, moderate and severe problem 
gamblers by activity* or venue 
 

 

Activity/Venue 

Low  vs. 
controls 

Moderate 
vs. controls 

Severe vs. 
controls 

p for test of 
heterogeneity 

 

Mean OR 

Sample size N = 2460 N = 911 N = 305 --- --- 

Lotteries 0.623 0.7334 0.327 0.933 0.643 

Bingo* 1.455 † 1.120 7.905 0.363 1.383 

Stocks 0.842 0.450 Not est. 0.065 1.345 

Internet* 1.394  1.093 Not est. 0.988 1.345 

Sports betting 0.852 0.789 1.632 0.951 0.839 

Games of chance 0.784 1.154 5.734 0.482 0.843 

Horse racing 0.978 1.348 0.628 0.926 1.050 

Games of skill 0.949 0.919 0.793 0.966 0.941 

Casinos 1.106 1.502 0.471 0.139 1.160 
 
* Bingo (bingo halls) and internet gambling are considered either an activity or venue in this 
study. 
 
† Figures in bold face are statistically significant (p < 0.05). 
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Table 9: Adjusted odds ratios for low, moderate and severe cases for general measures of 
gambling activity 

 
log (% income) spent on gambling 

Activity/Venue 
 

Low vs. 
controls 

Moderate vs.  
controls 

Severe vs. 
controls 

p for test of 
heterogeneity 

Lotteries 1.037 1.661† 4.050 0.0458 

Bingo 1.345 1.665 3.890 0.0027 

Stocks 1.366 1.739 10.913 0.0019 

Internet 1.356 1.669 4.021 0.0027 

Sports betting 1.351 1.655 4.087 0.0032 

Games of chance 1.339 1.625 3.790 0.0064 

Horse racing 1.356 1.675 3.886 0.0029 

Games of skill 1.354 1.665 4.029 0.0029 

Casino   1.355 1.658 4.106 0.0028 
Total number of activities 

Activity/Venue 
 

Low  vs. 
controls 

Moderate vs.  
controls 

Severe vs. 
controls 

p for test of 
heterogeneity 

Lotteries 1.452 1.569 5.713 0.0935 

Bingo 1.371 1.527 3.044 0.3514 

Stocks 1.442 1.624 12.407 0.0722 

Internet 1.421 1.548 5.409 0.0902 

Sports betting 1.468 1.621 5.291 0.1182 

Games of chance 1.440 1.625 2.267 0.4299 

Horse racing 1.431 1.507 5.736 0.1107 

Games of skill 1.443 1.575 5.595 0.1032 

Casino  1.400 1.456 6.158 0.1012 
 
†  Odds ratios in bold face are statistically significant (p < 0.05). 



32 
 

 
 

 

Figure 1 (pictured on the following page): Relative frequencies of different activities and 
venues among gamblers 
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Discussion 
 
Gambling is a significant societal problem in Canada.  In the province of Ontario, for example, 
we find that in the general adult population in 2001, 0.7% were rated as having severe gambling-
related problems and 3.1% were rated as having moderately severe gambling-related problems 
for a total of 3.8% (Wiebe, Single, & Falkowski-Ham, 2001).  In the 2005 Ontario survey 0.8% 
were found to have severe gambling-related problems and 2.6% were rated as having moderately 
severe gambling-related problems for a total of 3.4% (Wiebe, Mun, & Kauffman, 2006).  These 
rates are comparable to the prevalence rates of Alcohol Dependence, which in 2002 was 
estimated as 2.6% in Canada and 2.1% in Ontario, and impact 600,000 Canadians (Statistics 
Canada, 2004). 
 
Although problem gambling impacts a considerable number of Canadians, its study has proven 
to be an epidemiological challenge.  Because of practical limitations on the size of population-
based gambling prevalence surveys, the individual sub-categories of problem gamblers, 
particularly the severe category, are statistically relatively small.  To cope with this challenge a 
common strategy has been to combine all levels of problem gamblers into one larger group. 
However, this approach does not allow any examination of the differences, if any, between 
problem gamblers at various levels of severity.  This study attempts to address this problem by 
using the multiple survey database provided by the Ontario Problem Gambling Research Centre, 
which has recently collated seven surveys conducted across Canada since 2000.  
   

Summary of Findings 
 
With the steady increase in gambling availability over the last few decades, gambling has 
become a well-established social activity in Canada.  Along with the increase in gambling 
activity has come an increase in levels of problem gambling, levels that have become a 
significant public health issue.  An epidemiological approach has often been taken to 
understanding the factors that influence gambling and problem gambling in a population. 
Although the analysis of population surveys has provided insight into the factors that are 
associated with gambling and problem gambling, one limitation to this approach has been the 
relative small numbers of problem gamblers that are captured in a typical population survey.  To 
achieve sufficient statistical power for analysis of the survey data, it has been a common practice 
to combine all levels of problem gambling severity into one group.  However, there is no a priori 
reason to believe that the various levels of problem gambling are homogeneous.  To address this 
limitation, and the possibility that levels are not homogeneous, the present study has employed 
two strategies.  First, it has used a combined survey data set provided by the Ontario Problem 
Gambling Research Centre, which consists of six individual provincial surveys and one national 
survey to increase the sample size.  Second, it has employed a case-control approach to the 
analysis.  In this approach each case or problem gambler is compared to non-problem gamblers; 
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in many of the analyses, problem gamblers were matched to non-problem gamblers by gender 
and age.  This approach allows for a more effective use of the sample size available. 
 
The variables examined in these analyses can be grouped into four categories: gambling activity 
and venues, demographic variables, alcohol usage and more general measures of gambling  
involvement (percentage of income spent on gambling and number of gambling activities).  The 
gambling activities consist of the familiar range of activities found throughout Canada such as 
lotteries, bingo, etc.  Venues reflect an environment such as a casino, race track, or bingo hall, 
most of which may offer more than one gambling activity.  
 
The initial review of demographic characteristics, gambling and problem gambling levels 
in the various surveys showed, with one exception, a reasonable consistency across the country 
(Tables 1-3).  The one exception is the Ontario 2005 survey (Wiebe, Mun & Kauffman, 2006) in 
which there was a decline in gambling participation from 83.3% in 2001 to 63.3% in 2005.  As 
noted in the Background, the recent 2008 British Columbia survey also showed a decline in 
gambling participation (Ipsos Reid Public Affairs & Gemini Research, 2008) raising the 
possibility that gambling participation rates in Canada may be changing.  
 
The remaining analyses were carried out using conditional logistic regression. Taken on their 
own, gambling activities and venues generally have a statistically significant and positive 
association with gambling related problems (Table 4).  The one exception is lotteries, which has 
a statistically non-significant association with problem gambling.  However, the confounding 
variables introduced in the final models had important effects on these estimates. As shown in 
Table 6, the associations were markedly attenuated after matching by age and sex and controlling 
for increasing numbers of covariables by multiple logistic regression.  This attenuation was seen 
across all gambling activities and venues.  The details for each activity or venue are shown in 
Tables A2A-A2K in the Appendix. One of these tables, for Casino gambling, has been included 
in the report as an illustration (Table 7).   
 
Demographic variables have only a moderate effect on the association of problem gambling with 
gambling activities and venues, with higher education, being employed and having a partner 
being protective factors, i.e., associated with a reduced risk of developing gambling-related 
problems.  Although using alcohol while gambling was not statistically significant, gambling 
while drunk or high is strongly associated with gambling related problems.  Two other variables 
associated with gambling consumption are also strongly associated with gambling related 
problems were the percentage of income spent on gambling and the number of gambling 
activities.  When these variables are introduced into the model, the importance of individual 
gambling activities or venues is markedly attenuated; in most cases an individual gambling 
activity’s relationship with problem gambling is no longer statistically significant.  Other 
investigators have suggested that particular activities are more likely to be associated with the 
development of problem gambling.  For example, several investigators have suggested some 
forms of gambling, such as VLTs, have a higher ‘addictive’ potential than others (Wynne 2002; 
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Smith & Wynne, 2004; Turner & Horbay, 2004).  We have found little evidence of this 
phenomenon.  Only bingo and slots/VLTs in Alberta are associated with an increased risk of 
problem gambling.  It is not clear from the current study why these two activities continue to 
have a small association with problem gambling even after controlling for confounding 
variables.   
 
Speculative investing also remains statistically significant but has a protective association with 
problem gambling. Several factors may have produced this effect.  Although speculative 
investing can be a risky activity, it is not of necessity gambling, and an unknown percentage of 
respondents display gambling-like behaviour. Indeed, in a qualitative study of speculative 
investors, Govoni and Mann (2003) found little evidence of problem gambling-like behaviour in 
their sample.  As well Govoni, Mann and Wynne (2004), found that in the Ontario 2001 survey 
speculative investors were better educated and had higher incomes in comparison to other 
gamblers.  The results of the present study suggest these are protective factors and may reduce 
the risk of problem gambling.  Govoni, Mann and Wynne (2004) raise the possibility that 
respondents may have misinterpreted the question, especially since the question is asked in the 
context of a gambling survey and speculative investing is not generally considered a gambling 
activity.  
 
We find little evidence of variations in the strength of association between different levels of 
problem gambling severity for specific gambling activities (Table 8).  There is strong evidence 
of a difference in effect across the levels of problem gambling severity for percentage of income 
spent on gambling for all activities except lotteries with a dramatic increase in effect for the 
severe problem gambling group (Table 9).  The association for the other measure of gambling 
involvement, total number of gambling activities, follows the same pattern, but the differences 
across the problem gambling severity levels are not statistically significant.  
 
In interpreting these findings we must be aware that the analysis deals only with variables that 
are commonly collected in gambling surveys.  Factors such as biological, psychological, social 
and environmental may also be important contributors to the risk of developing problems.  
Nevertheless, the analysis helps us to understand the body of data that is contained in survey 
research, and from a public health perspective this information can assist in the development of 
gambling prevention programs and support public policies centered on risk reduction of problem 
gambling behaviours.    
 
In summary we have drawn the following conclusions. 
 

1) From a demographic point of view we find that higher levels of education and 
employment as well as having a partner are protective factors.  This suggests that a well-
educated population with an economy that is capable of generating high levels of 
employment can be expected to experience lower levels of problem gambling than an 
otherwise similar population without these factors.  Such factors, often referred to as the 
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social determinants of health (Marmot & Wilkinson 2006), apply to both individuals and 
more broadly to population.      

 
2) Our analysis found no clear evidence that particular gambling activities or gambling 

venues are strongly associated with problem gambling.  This is an important finding and 
one that is in contrast to the work of other investigators who have suggested that different 
gambling activities are heterogeneous and that problem gamblers who engage in these 
specific activities comprise heterogeneous populations (Dickerson et al 1993; Kroeber 
1992). 

 
3) A key risk factor that has emerged from this analysis is gambling consumption. We found 

that the odds of spending more money on gambling, expressed as a percentage of 
household income, was greater for problem gamblers relative to controls across most 
activities.  Moreover, odds ratios are significantly different across the three levels of 
severity for problem gambling.  Thus we can conclude not only that problem gamblers 
spend more money in relation to household income, but that the greater the severity of 
problem gambling the greater the amounts gambled.  From a public health perspective 
this relationship can be viewed as a dose-response relationship with higher doses (in this 
case greater gambling consumption) producing significantly greater negative effects than 
lower doses.  This relationship describes an increased risk of problem gambling for 
heavier consumers of gambling products.  Achieving even relatively small reductions in 
gambling involvement among heavy gamblers has the potential to greatly influence 
problem gambling, given the relationship between gambling consumption and levels of 
severity of problem gambling.  It should be noted that the observed pattern of odds ratios 
across the levels of problem gambling severity is consistent with the predictions of the 
Distribution of Consumption model (Chipman, Govoni & Roerecke, 2006).   

 
4) Like excessive gambling involvement, especially as measured by the percentage of 

income spent on gambling, excessive alcohol or drug use while gambling, i.e., gambling 
while drunk or high, is strongly associated with problem gambling.  This is in keeping 
with previous Canadian research that found between 25 - 63% of problem gamblers 
reported a current problem or past history of a substance abuse disorder (Crockford & el-
Guebaly, 1998). This suggests that alcohol or drug abuse and problem gambling may 
share common features, and as a result may be addressed by similar public health 
approaches.  

Informing a Public Health Perspective 
 
Gambling is an extremely common social activity in Canadian culture with a small, but 
significant, proportion of individuals with severe problem gambling. Although it is tempting to 
focus prevention efforts on this group, to reduce the overall prevalence of gambling-related 
problems in the population most effectively, future public health strategies must also focus on 



38 
 

 
 

shifting the continuum of risk downward by reducing the numbers of people affected by 
problems at moderate and low levels of severity. Doing so requires us to view gambling as 
constituting a spectrum of behaviour. At low levels of participation, it appears to cause 
infrequent harm, but with increasing consumption it is associated with greater harm.  
 
The challenge is finding effective ways of modifying these behaviours in the general population. 
Traditionally the approach has been to develop programs that seek to influence an individual’s 
unhealthy behaviours and produce healthy or at least less risky behaviours.  Health behaviour 
theories are important tools in both developing programs to promote health behaviours and in 
evaluating their outcomes (National Cancer Institute, 2005).  Although there are a number of 
conceptual frameworks that can suggest ways in which behaviour can be modified we have 
selected the Health Belief Model as illustrative (Janz, Champion, & Strecher, 2002).  The model 
suggests that the following factors influence an individual’s readiness and willingness to act and 
change behaviours: 

1) The belief that one is susceptible to the condition, i.e., problem gambling.  
2) The belief that there are serious consequences from the condition. 
3) The perception that taking action will reduce the risk of or the severity of the 

condition. 
4) The belief that the benefits of taking action outweigh the costs of action. 
5) The exposure to cues to action, e.g., media publicity. 
6) The confidence in one’s ability to change and carry out the new behaviour. 

 
It should be noted that the Health Belief Model differs from other models of behaviour such as 
the Theory of Planned Behaviour Change (Ajzen, 1988) in that it does not explicitly indicate 
how the factors relate to each other or how they predict behaviours. This element of the model 
has been viewed both critically and as a source of flexibility that allows the model to predict a 
variety of behaviours (Nejad, Wertheim & Greenwood, 2005). 
 
This list of factors that influence behavioural change not only provides a framework for the 
development of preventive programs and policies to address the issue of problem gambling but 
also illustrates the challenges inherent in the development of such programs. Only a small 
fraction of the population experiences significant levels of problem gambling and the problems 
they experience are usually hidden from the general population.  As a result it may prove 
difficult to convince people that problem gambling is a serious condition that they are susceptible 
to.  Without this awareness in the general population, designing programs that will result in 
reductions in the levels of gambling activity or alcohol consumption while gambling in the 
general population may prove difficult.    
 
As Williams, West and Simpson (2007) point out in their review of problem gambling 
prevention, in addition to the traditional approach of attempting to motivate individuals to 
change their gambling behaviour, it is fruitful to consider modifying the environment that 
influences gambling behaviour.  They suggest that policies that restrict the availability of 
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gambling, who can gamble or how gambling is provided can also be important and effective 
tools in modifying unhealthy gambling behaviour.  The authors point out that problem gambling 
results from a number of risk factors and that a multifaceted approach to prevention is required. 
The challenge in developing and implementing such policies is in overcoming the resistance of 
vested interests to such policy changes.   
 
Although public health prevention programs to modify unhealthy behaviours such as excessive 
gambling and heavy alcohol use while gambling present significant challenges and difficulties, 
the Ontario experiences in alcohol consumption after 1975 provide reason to be optimistic 
(Mann, Smart, Anglin, & Rush, 1998; Mann & Smart, 1990; Smart & Mann, 1995; 1997).  
Canada, like many other countries, had experienced a large increase in alcohol consumption and 
alcohol related problems in the period from 1945 to 1975.  Alcohol consumption increased by 
approximately 50%, and liver cirrhosis doubled from 1950 to 1975.  After 1975 both alcohol 
consumption and alcohol related problems began to decline in Canada.  Utilizing data from 
Ontario, the relative importance of levels of treatment and self-help programs, increased levels of 
health promotion, the price and availability of alcohol were examined.  The data for Ontario 
showed an overall decline of 19.1% in alcohol consumption from 1975 to 1993.  This decline 
was accompanied by a decrease in hospital separations from alcohol dependence of 66.4% and a 
decline in liver cirrhosis mortality rate of 31.9%.  As well, driving while impaired charges 
declined by 35% and drunk drivers involved in fatal accidents declined by 56.8%.  Throughout 
this period the availability of alcoholic beverages increased slightly and the relative price of 
alcohol remained approximately the same.  Large increases in the number of individuals in 
formal treatment or attending Alcoholics Anonymous were found during this period.   Also, there 
were increases in employee assistance programs and self-promotion programs in the workplace.  
In the same interval there was a steady increase in the proportion of students in Ontario who 
received alcohol education.  The authors suggest that the data support an interpretation that 
changes in treatment programs and prevention programs were associated with the decline in 
alcohol consumption and problems related to alcohol in the Province of Ontario.  Given noted 
similarities between alcohol and gambling, these results suggest it may be possible to achieve 
similar changes in gambling behaviours and gambling related problems with a long term, 
multifaceted prevention programs coupled with problem gambling treatment programs.  The time 
may be particularly opportune.  As noted earlier, recent surveys in Ontario and British Columbia 
have shown significant declines in the percentage of adults who gamble, suggesting that a shift in 
social behaviour may already be underway.   

Study Limitations 
 
There are several important limitations to our analysis, despite the inclusion of data from five 
provincial surveys with over 11,000 respondents.  The study was limited, of necessity, to the 
variables that were captured by gambling prevalence surveys provided by the OPGRC.  As a 
result, the reader must keep in mind that there may be other important biological, psychological 
and environmental variables associated with problem gambling.  There was considerable 
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variation in the wording of questions between the various surveys for questions with similar 
intent.  These intra-survey variations may have contributed to some of the heterogeneity that was 
observed in the analysis. The difference between the survey in British Columbia and other 
surveys with respect to participation in stock market speculation is a good example of this. As 
well, not all surveys captured the same basic set of variables, thereby reducing the number of 
surveys we were able to include in our analysis.  As a result, the statistical power of the analysis 
was less that we had hoped to achieve and has limited the conclusions that we have been able to 
draw from the data. There is also slightly different availability of gambling activities and their 
distribution across provinces.  There are also challenges inherent in any survey research, 
particularly in areas that may be associated with social stigma, whereby respondents may be 
motivated to produce more socially desirable responses.   

Summary 
 
A public health approach to problem gambling recognizes the multifaceted nature of problem 
gambling and aims to view problem gambling within a broad perspective.  For example, the 
ecological health promotion model (McLeroy et al, 1988) frames a health problem in terms of 
intrapersonal, interpersonal, institutional, community and public policy factors.  Although no 
single study can address all of these factors we feel that the present study has contributed in three 
areas.  First, it has identified two key intrapersonal factors, excessive gambling involvement and 
excessive alcohol usage while gambling, that public health programs can focus on.  Second, it 
informs public policy by showing that there is little evidence to support the notion that any one 
gambling activity is strongly associated with increased risk of problem gambling.  Third, the 
study has contributed to the gambling research methodology by demonstrating the utility of the 
case control methodology, an approach not commonly used in gambling research.  This 
methodology, along with the large sample size from the combined databases, has allowed a more 
detailed examination of the survey data than would otherwise have been possible.  Of course 
further research is necessary to confirm and expand these findings.  
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Table A1:  Crude and stratified odds ratios by province or survey for specific gambling activities and venues 
 
Activity/Venue: Alberta Brit Columbia Newfoundland Ontario (2001) Ontario (2005) Combined 

Lotteries and 
raffles? 
                     Yes 
                       No 
                   Total 

Case        Control 
 
247             1130 
  23                 73 
270             1203 

Case        Control 
 
351             1657 
  24                 94 
375             1751 

Case        Control 
 
238             1874  
    5                 34 
243             1908 

Case        Control 
 
518             3006 
  43               167 
561             3173 

Case        Control 
 
272             1798 
  43               135 
315             1933 

Case        Control 
 
1626            9465 
  138              503 
1764            9968 

OR (P-value) 0.6938    (0.1404) 0.8297    (0.4284) 0.8636    (0.7617) 0.6693    (0.0228) 0.4749  (<0.0001)  

Summary odds 
ratio: 

Breslow-Day test of heterogeneity P = 0.3614 
ORMH = 0.6474   χ2 = 19.06 (4 df);  P < 0.0001 
95% confidence interval:  0.5318, 0.7880 

Slots-VLT? 
                     Yes 
                       No 
                   Total 

Case        Control 
144               258 
126               945 
270             1203 

Case        Control 
144               468 
231             1283 
375             1751 

Case        Control 
109               175 
134             1733 
243             1908 

Case        Control 
315             1026 
246             2147 
561        3173 

Case        Control 
150               532 
165             1401 
315             1933 

Case        Control 
  862            2459 
  902            7509 
1764            9968 

OR (P-value) 4.186    (<0.0001) 1.709      (0.0001) 8.055    (<0.0001) 2.680    (<0.0001) 2.394    (<0.0001)  

Summary odds 
ratio: 

Breslow-Day test of heterogeneity P < 0.0001; therefore no single summary odds ratio should be used. 
 

Sports betting? 
                     Yes 
                       No 
                   Total 

Case        Control 
  54               142 
216             1061 
270             1203 

Case        Control 
113               353 
262             1398 
375             1751 

Case        Control 
  32               105 
211             1803 
243             1908 

Case        Control 
170               515 
391             2658 
561             3173 

Case        Control 
  75               140 
240             1793 
315             1933 

Case        Control 
  444            1255 
1320            8713 
1764            9968 

OR (P-value) 1.8680    (0.0003) 1.7081  (<0.0001) 2.6042  (<0.0001) 2.2440  (<0.0001) 4.0020  (<0.0001)  
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Summary odds 
ratio: 

Breslow-Day test of heterogeneity:  P = 0.0006; therefore no single summary odds ratio should be used. 

 
Games of skill? 
Yes 
No 
Total 

Case      Control 
  80              186 
190            1017 
270            1203 

Case      Control 
134              376 
241            1375 
375            1751 

Case      Control 
106              301 
137            1607 
243            1908 

Case      Control 
248              818 
313            2355 
561            3173 

Case      Control 
116              228 
199            1705 
315            1933 

Case      Control 
  684          1909 
1080          8059 
1764          9968 

OR (P-value) 2.3022  
(<0.0001) 

2.0330  
(<0.0001) 

4.1308  
(<0.0001) 

2.2811  
(<0.0001) 

4.3591  
(<0.0001) 

 

Summary odds 
ratio: 

Breslow-Day test of heterogeneity P <0.0001; therefore no summary odds ratio should be used. 
 

Bingo? 
Yes 
No 
Total 

Case      Control 
  56                98 
214            1105 
270            1203 

Case      Control 
  58              139 
317            1612 
375            1751 

Case      Control 
  65              229 
178            1679 
243            1908 

Case      Control 
124              274 
437            2899 
561            3173 

Case      Control 
  50              131 
265            1802 
315            1933 

Case      Control 
  353            871 
1411          9097 
1764          9968 

OR (P-value) 2.9506  
(<0.0001) 

2.1219  
(<0.0001) 

2.6774  
(<0.0001) 

3.0022  
(<0.0001) 

2.5954  
(<0.0001) 

 

Summary odds 
ratio: 

Breslow-Day test of heterogeneity P = 0.5352 
ORMH = 2.6924   χ2 = 214.2 (1 df);  P < 0.0001 
95% confidence interval: 2.3917, 2.9739 

Horse races?     
Yes                     
 No                   
Total 

Case      Control 
  25                60 
245            1143 
270            1203 

Case      Control 
  51              118 
324            1633 
375            1751 

Case      Control 
    3                  6 
240            1902 
243            1908 

Case      Control 
  73              186 
488            2987 
561            3173 

Case      Control 
  35              105 
280            1828 
315            1933 

Case      Control 
  187            475 
1577          9493 
1764          9968 
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OR (P-value) 1.9439    
(0.0065) 

2.1784  
(<0.0001) 

3.9625    
(0.0714) 

2.4023  
(<0.0001) 

2.1762   
(0.0001) 

 

Summary odds 
ratio: 

Breslow-Day test of heterogeneity P = 0.8682 
ORMH = 2.243   χ2 = 82.014 (1 df);  P < 0.0001 
95% confidence interval: 1.8755, 2.6826 
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Casino?             
 Yes                    
  No                   
Total 

Case      Control 
123              238 
147              965 
270            1203 

Case      Control 
170              510 
205            1241 
375            1751 

Case      Control 
  26                83 
217            1825 
243            1908 

Case      Control 
338            1123 
223            2050 
561            3173 

Case      Control 
169              589 
146            1344 
315            1933 

Case      Control 
826            2543 
938            7425 
1764          9968 

OR (P-value) 3.3926  
(<0.0001) 

2.0179  
(<0.0001) 

2.6345  
(<0.0001) 

2.7669  
(<0.0001) 

2.6413  
(<0.0001) 

 

Summary odds 
ratio: 

Breslow-Day test of heterogeneity P = 0.0685 
ORMH = 2.6175   χ2 = 311.45 (1 df);  P < 0.0001 
95% confidence interval: 2.3461, 2.9202 

Race Track?     
 Yes                    
  No                   
Total 

Case      Control 
  25                60 
245            1143 
270            1203 

Case      Control 
  50              117 
325            1634 
375            1751 

Case      Control 
    3                  6 
240            1902 
243            1908 

Case      Control 
  73              186 
488            2987 
561            3173 

Case      Control 
  88              218 
227            1715 
315            1933 

Case      Control 
  239            587 
1525          9381 
1764          9968 

OR (P-value) 1.9439   
(0.0065) 

2.1486  
(<0.0001) 

3.9625    
(0.0714) 

2.4023  
(<0.0001) 

3.0498  
(<0.0001) 

 

Summary odds 
ratio: 

Breslow-Day test of heterogeneity P = 0.3874 
ORMH = 2.4849   χ2 = 126.19 (1 df);  P < 0.0001 
95% confidence interval: 2.1108, 2.9253  
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Table A2:  Final models for each activity and venue: Conditional logistic regression, matching 
on age group, sex and survey and controlling for other demographic, alcohol and gambling 
variables. 
 
A2.A Lotteries 
 
Variable Estimate SE P OR ORL ORU N 

Lotteries -0.4524 0.2346 0.0539 0.636 0.402 1.008 3676 

education 0.2707 0.1063 0.0109 1.311 1.064 1.615  

partner = Y -0.1966 0.1084 0.0696 0.822 0.664 1.016  

employed -0.3396 0.1251 0.0066 0.712 0.557 0.910  

alcohol1 -0.0505 0.1444 0.7268 0.951 0.716 1.262  

alcohol2 0.6621 0.1774 0.0002 1.939 1.370 2.745  

log % inc. 0.3856 0.0314 <0.0001 1.471 1.383 1.564  

# activities 0.4083 0.0525 <0.0001 1.504 1.357 1.667  
 
 
A2.B Bingo 
 

Variable Estimate SE P OR ORL ORU N 

Bingo 0.3860 0.1572 0.0141 1.471 1.081 2.002 3676 

education 0.2476 0.1070 0.0206 1.281 1.039 1.580  

partner = Y -0.2089 0.1082 0.0535 0.811 0.656 1.003  

employed -0.3413 0.1255 0.0066 0.711 0.556 0.909  

alcohol1 0.0108 0.1448 0.9408 1.011 0.761 1.343  

alcohol2 0.7126 0.1782 <0.0001 2.039 1.438 2.892  

log % inc. 0.3779 0.0316 <0.0001 1.459 1.372 1.552  

# activities 0.3473 0.0546 <0.0001 1.415 1.272 1.575  
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A2.C Internet gambling 
 
Variable Estimate SE P OR ORL ORU N 

Internet 0.2961 0.5531 0.5924 1.345 0.455 3.976 3676 

education 0.2693 0.1061 0.0111 1.309 1.063 1.612  

partner = Y -0.2122 0.1079 0.0492 0.809 0.655 0.999  

employed -0.3520 0.1249 0.0048 0.703 0.551 0.898  

alcohol1 -0.0280 0.1439 0.8456 0.972 0.733 1.289  

alcohol2 0.6725 0.1775 0.0002 1.959 1.383 2.774  

log % inc. 0.3873 0.0314 <0.0001 1.473 1.385 1.566  

# activities 0.3882 0.0522 <0.0001 1.474 1.331 1.633  
 
 
A2.D Sports betting 
 

Variable Estimate SE P OR ORL ORU N 

Sports 
betting 

-0.1956 0.1503 0.1931 0.822 0.613 1.104 3676 

education 0.2702 0.1061 0.0109 1.310 1.064 1.613  

partner = Y -0.2193 0.1078 0.0419 0.803 0.650 0.992  

employed -0.3520 0.1249 0.0048 0.703 0.551 0.898  

alcohol1 -0.0439 0.1442 0.7605 0.957 0.721 1.270  

alcohol2 0.6740 0.1774 0.0001 1.962 1.386 2.778  

log % inc. 0.3812 0.0316 <0.0001 1.464 1.376 1.558  

# activities 0.4261 0.0579 <0.0001 1.531 1.367 1.715  
 



51 
 

 
 

A2.E Games of chance 
 
Variable Estimate SE P OR ORL ORU N 

Games of 
chance 

 
-0.1268 

 
0.1823 

 
0.4866 

 
0.881 

 
0.616 

 
1.259 

 
2862 

education 0.1611 0.1187 0.1746 1.175 0.931 1.482  

partner = Y -0.1953 0.1174 0.0961 0.823 0.654 1.035  

employed -0.2748 0.1421 0.0531 0.760 0.575 1.004  

alcohol1 0.0411 0.1573 0.7937 1.042 0.766 1,418  

alcohol2 0.6285 0.1935 0.0012 1.875 1.283 2.740  

log % inc. 0.3712 0.0329 <0.0001 1.449 1.359 1.546  

# activities 0.3666 0.0589 <0.0001 1.443 1.286 1.619  
 
NOTE: No data on games of chance were available from the survey in Newfoundland and 
Labrador 
 
A2.F Horse races 
 

Variable Estimate SE P OR ORL ORU N 

Horse races 0.0450 0.2098 0.8303 1.046 0.693 1.578 3676 

education 0.2708 0.1061 0.0107 1.311 1.065 1.614  

partner = Y -0.2151 0.1077 0.0459 0.806 0.653 0.996  

employed -0.3532 0.1249 0.0047 0.702 0.550 0.897  

alcohol1 -0.0284 0.1438 0.8435 0.872 0.733 1.288  

alcohol2 0.6732 0.1777 0.0002 1.960 1.384 2.777  

log % inc. 0.3881 0.0315 <0.0001 1.474 1.386 1.568  

# activities 0.3882 0.0550 <0.0001 1.474 1.324 1.642  
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A2.G Games of skill 
 
Variable Estimate SE P OR ORL ORU N 

Games of 
skill 

 
-0.0895 

 
0.1349 

 
0.5072 

 
0.914 

 
0.702 

 
1.191 

 
3676 

education 0.2718 0.1061 0.0104 1.312 1.066 1.616  

partner = Y -0.2166 0.1078 0.0445 0.805 0.652 0.995  

employed -0.3576 -.1250 0.0042 0.699 0.547 0.894  

alcohol1 -0.0181 0.1448 0.9004 0.982 0.739 1.304  

alcohol2 0.6883 0.1796 0.0001 1.990 1.400 2.830  

log % inc. 0.3846 0.0317 <0.0001 1.469 1.381 1.563  

# activities 0.4092 0.0577 <0.0001 1.506 1.345 1.686  
 
 
A2.H Casino gambling 
 

Variable Estimate SE P OR ORL ORU N 

Casino 0.1217 0.1352 0.3684 1.129 0.866 1.472 3676 

education 0.2681 0.1060 0.0114 1.308 1.062 1.609  

partner = Y -0.2163 0.1077 0.0447 0.806 0.652 0.955  

employed -0.3548 0.1247 0.0044 0.701 0.549 0.896  

alcohol1 -0.0431 0.1446 0.7655 0.958 0.721 1.272  

alcohol2 0.6768 0.1775 0.0001 1.968 1.389 2.786  

log % inc. 0.3860 0.0314 <0.0001 1.471 1.383 1.565  

# activities 0.3695 0.0574 <0.0001 1.447 1.293 1.619  
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A2.I Slots/VLTs in Alberta survey 
 
Variable Estimate SE P OR ORL ORU N 

Slots/VLT  1.0968 0.2876   0.0001 2.995 1.704 5.262 835 

education  0.1617 0.2188   0.4599 1.176 0.766 1.805  

partner = Y -0.1899 0.2308   0.4106 0.827 0.526 1.300  

employed -0.3900 0.2869   0.1741 0.677 0.386 1.188  

alcohol1  0.4419 0.2823   0.1174 1.556 0.895 2.705  

alcohol2  0.3779 0.3665   0.3025 1.459 0.711 2.993  

log % inc.  0.3406 0.0566 <0.0001 1.406 1.258 1.571  

# activities  0.1083 0.1231   0.3788 1.114 0.876 1.418  
 
 
A2.J Slots/VLTs in Newfoundland & Labrador survey 
 

Variable Estimate SE P OR ORL ORU N 

Slots/VLT  0.5327 0.3514   0.1296 1.703 0.855 3.392 814 

education  0.6530 0.2568   0.0110 1.921 1.162 3.178  

partner = Y -0.1576 0.2846   0.5797 0.854 0.489 1.492  

employed -0.6213 0.2801   0.0265 0.537 0.310 0.930  

alcohol1 -0.3997 0.3915   0.3072 0.671 0.311 1.444  

alcohol2  0.7736 0.4932   0.1167 2.167 0.824 5.698  

log % inc.  0.4856 0.0992 <0.0001 1.625 1.338 1.974  

# activities  0.4965 0.1761   0.0048 1.643 1.163 2.320  
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Table A2.K Slots/VLTs in Ontario (2001) survey 
 
Variable Estimate SE P OR ORL ORU N 

Slots/VLT  0.0326 0.1631   0.8415 1.033 0.750 1.422 2027 

education  0.1245 0.1451   0.3910 1.133 0.852 1.505  

partner = Y -0.1896 0.1389   0.1723 0.827 0.630 1.086  

employed -0.2461 0.1666   0.1395 0.782 0.564 1.084  

alcohol1 -0.3142 0.2018   0.1194 0.730 0.492 1.085  

alcohol2  0.7227 0.2314   0.0018 2.060 1.309 3.242  

log % inc.  0.3938 0.0411 <0.0001 1.483 1.368 1.607  

# activities  0.3559 0.0737 <0.0001 1.427 1.235 1.649  
 


