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This study aimed to delineate various pathways whereby cognitive and emotional vulnerabilities

triggered by stress would lead to disruptive gambling. A multiple mediation framework was proposed to

specify that gambling cognition and subjective well-being would mediate the influence of perceived

stress on problem gambling. The cross-cultural validity of the proposed framework was examined with

132 White gamblers in Australia and 154 Chinese gamblers in China. They completed psychological

scales on perceived stress, gambling expectancy bias, gambling refusal efficacy, negative affect, life

satisfaction, and problem gambling. Compared to Chinese gamblers, White gamblers reported higher

levels of perceived stress, gambling expectancy bias, and problem gambling as well as more pervasive

negative affect and lower levels of life satisfaction. Results showed that the proposed multiple mediation

framework fit the data better than two alternative plausible models. Life satisfaction and gambling refusal

efficacy were two consistent mediators across White and Chinese gamblers.
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In the past two decades, the Asia-Pacific region has seen the

widespread introduction of varying forms of gambling. Recent

research in Korea (Lee, LaBrie, Grant, Kim, & Shaffer, 2008),

Hong Kong (Tang, Wu, & Tang, 2007), Macau (Vong, 2007),

Singapore (Teo, Mythily, Anantha, & Winslow, 2007), and Aus-

tralia and New Zealand (Oei, Lin & Raylu, 2008; Storer, Abbott,

& Stubbs, 2009) indicates that with greater access to new forms of

gambling, there are more people who have problem gambling and

who are seeking help. Excessive gambling hampers people’s phys-

ical, psychological, social, and financial well-being. Problem gam-

blers often report poorer mental health than nongamblers, with

frequent depressed and anxious mood (Oei et al., 2008; Petry,

2005; Scherrer et al., 2009). However, a majority of the gambling

research has been conducted with White samples in Northern

America, Europe, and Australia (Petry, 2005; Raylu & Oei, 2002;

Shaffer, Hall, & Bilt, 1997). There is an urgent need for a greater

understanding of psychosocial factors that can explain the devel-

opment and maintenance of problem gambling in Asian countries

so that effective prevention and intervention programs can be put

together.

The present study attempted to delineate various pathways whereby

cognitive and emotional vulnerabilities triggered by stress would lead

to disruptive gambling. It also aimed to examine whether these

pathways would be applicable to different countries with distinct

cultural background. A multiple mediation framework was proposed

to illustrate that gambling cognition and subjective well-being would

meditate the influence of stress on problem gambling. Cross-cultural

validity of the proposed mediation framework was examined with

adult treatment-seeking White problem gamblers in Australia and

Chinese problem gamblers in China.

Perceived Stress and Problem Gambling

Stress, according to Lazarus (1993), refers to the negative cog-

nitive and emotional states when people realize that environmental

demands strain their resources and threaten their well-being. What

determines an event or a series of event is stressful is people’s

appraisal of the event in relation to their resources and coping

skills. Stress as a precipitating and perpetuating factor is impli-

cated in major psychological models of problem gambling

(Blaszczynski & Nower, 2002; Sharpe, 2002; Sharpe & Tarrier,

1993). These models suggest that stress may comprise people’s

executive function and impair cognitive appraisal, with distorted

general cognition surrounding self, own function, and immediate

environment as well as erroneous gambling cognition, leading to

the onset and persistence in disruptive gambling. Indeed, experi-

mental studies have found that stressed people were susceptible to

illusion of control and preferred gambling activities that height-

ened their perception of control (Friedland, Keinan, & Regev,

1992). When people were exposed to anticipatory stress, they

manifested poor explicit knowledge about contingencies of

choices and poor performance in a gambling task (Preston, Bu-

channan, Stansfield, & Bechara, 2007). Neurotransmitter dysfunc-

tion such as serotonergic, nonrepinephrine, and dopaminergic ab-

normalities was also found among problem gamblers (Raylu &

Oei, 2002; Toneatto & Millar, 2004).

This article was published Online First May 23, 2011.

Catherine So-kum Tang, Department of Psychology, National Univer-

sity of Singapore; Tian Po Oei, School of Psychology, University of

Queensland.

Correspondence concerning this article should be addressed to Catherine

So-kum Tang, Department of Psychology, National University of Singa-

pore, Block AS4, Level 2, 9 Arts Link, Singapore 11750. E-mail:

tang.catherine@nus.edu.sg

Psychology of Addictive Behaviors © 2011 American Psychological Association
2011, Vol. 25, No. 3, 511–520 0893-164X/11/$12.00 DOI: 10.1037/a0024013

511



Review studies have consistently documented that stress, either

measured by stressful life events or subjective perception of stress,

was related to gambling in both White (Coman, Burrows, & Evans,

1997; Raylu & Oei, 2002) and Chinese gamblers (Loo, Raylu, &

Oei, 2008; Tang et al., 2007). Stress has also been found to

precipitate relapse and impede recovery from problem gambling

(Coman et al., 1997; Friedland et al., 1992). More severe gamblers

were found to report a greater number of stressors than social

gamblers, who in turn reported a greater number of stressful events

than nongamblers (Bergevin, Gutpa, Derevensky, & Kaufman,

2006). However, there are also many people with life stress and

traumatic experience who do not develop problem gambling. More

recent gambling research has thus focused on identifying psycho-

social factors that would mediate the association between stress

and disruptive gambling.

The role of gambling cognition in the onset and maintenance of

problem gambling has received much attention from clinicians and

psychologists (Ladouceur, 2004; Petry, 2005; Raylu & Oei, 2002;

Toneatto, 1999). Interventions that target at dysfunctional gam-

bling cognition through cognitive behavior therapies has also been

shown to be effective in reducing problem gambling (Lopez Viets

& Miller, 1997; Oei, Raylu, & Casey, 2010; Toneatto & Ladou-

ceur, 2003; Toneatto & Millar, 2004). However, review studies

also found that rates of relapse and treatment nonresponse to these

therapies remained high (Daughters, Lejuez, Lesieur, Strong, &

Zvolensky, 2003; Toneatto & Millar, 2004). Thus, it is important

to also consider other aspects of cognition to enhance the under-

standing of the underlying cognitive processes in problem gam-

bling. Despite gamblers often reported low levels of life satisfac-

tion, few studies have examined associations among stress,

cognition about life in general, and gambling behavior (Grant &

Kim, 2005; Lai, 2005).

Gambling Cognition as a Mediator

According to the social–cognitive theory (Bandura, 1997), be-

havior is maintained by action-outcome expectancy and efficacy

specific to the context. Cognition surrounding gambling expec-

tancy includes belief that gambling will lead to many positive

outcomes; belief that outcome of gambling activities can be influ-

enced, controlled, or predicted by salient cues, luck, and past wins

and losses; and belief that continued gambling will eventually

recoup lost money (Ladouceur, 2004; Raylu & Oei, 2002, 2004a;

Steenbergh, Meyers, May, & Whelan, 2002; Toneatto, 1999).

Positive biases in gambling expectancy have been found to asso-

ciate with the motivation and persistence in gambling among

White (Oei et al., 2008; Raylu & Oei, 2002, 2004a; Steenbergh et

al., 2002) and Chinese gamblers (Loo et al., 2008; Oei et al., 2008;

Tang & Wu, 2010). Furthermore, problem gamblers as compared

to social gamblers showed a greater tendency to become attached

and obsessive with erroneous gambling expectancy, leading to

persistence in gambling despite repeated losses (Ladouceur, 2004;

Rousseau, Vallerand, Ratelle, Mageau, & Provencher, 2002).

Gambling refusal efficacy is an action-outcome belief regarding

whether or not people perceive they have the ability to resist an

opportunity to gamble in given situations (Casey, Oei, Melville,

Bourke, & Newcombe, 2008). It influences gambling behavior

through its effect on behavioral choice, effort expenditure, and

persistence in the face of difficulty. When under stress, people may

interpret high levels of arousal as a sign of incapacity, leading to

negative emotional state such as depression through the process of

negative self-evaluation (Bandura, 1997). Gambling thus repre-

sents an attempt to cope with this negative emotional state. Gam-

bling refusal efficacy was found to associate with the acquisition,

maintenance, and treatment of problem gambling among White

(Casey et al., 2008; May, Whelan, Steenbergh, & Meyers, 2003;

Oei et al., 2008; Sylvain, Ladouceur, & Boisvert, 1997; Symes &

Nicki, 1997) and Chinese samples (Oei et al., 2008; Tang & Wu,

2010). Compared to nonproblem gamblers, problem gamblers

showed lower gambling refusal efficacy, which in turn was asso-

ciated with greater distorted gambling cognition and pervasive

negative mood (Casey et al., 2008). For people who had a history

of gambling, low levels of gambling refusal efficacy was associ-

ated with more gambling-related problems (May et al., 2003).

Furthermore, gambling refusal efficacy was shown to be sensitive

to change in the treatment of problem gambling, and has been used

by researchers to predict the maintenance of treatment gains

(Casey et al., 2008; Sylvain et al., 1997; Symes & Nicki, 1997).

Subjective Well-Being as a Mediator

Subjective well-being refers to people’s emotional and cognitive

evaluations of their lives in general, including what lay people call

happiness, peace, fulfillment, and life satisfaction (Diener, Oishi,

& Lucas, 2003). It comprises affective dimensions of positive

affect and absence of negative affect, as well as a cognitive

dimension of satisfaction with important life domains such as

marriage, work, and leisure (Diener, 2000). Researchers typically

use either a single or a combination of these dimensions to assess

subjective well-being (Diener et al., 2003). Beyond the fulfillment

of basic needs, subjective well-being is also affected by people’s

self-evaluation, life goals, life circumstances, and cultural values

(Diener & Lucas, 2000). Studies have shown that stress stemming

from significant life events and life changes has important impli-

cation for subjective well-being (Diener et al., 2003; Grant & Kim,

2005; Ng, Diener, Aurora, & Harter, 2009). A recent survey on

125,077 respondents from 121 countries found that people who

experienced more stress tended to report lower scores on measures

of subjective well-being as in lower life satisfaction and happiness

(Ng et al., 2009).

Compared to gambling cognition, there is relatively less re-

search on how general cognition or subjective well-being influ-

ences the impact of stress on problem gambling. Sharpe (2002) has

suggested that people tend to have negative perception of the high

arousal state that accompanies stress. They may engage in high

arousal activities such as gambling to give a positive interpretation

of the stress-related arousal in the form of excitement associated

with winning and losing. This positive interpretation in turn be-

comes reinforcing through a negative reinforcement paradigm.

Although the direction of causality has not been established, re-

search has consistently found associations between problem gam-

bling and the affective dimension of subjective well-being as in

depression and anxiety among White (see review by Raylu & Oei,

2002) and Chinese samples (see review by Loo et al., 2008).

Regarding other aspects of subjective well-being, Grant and

Kim (2005) found that compared to nongamblers, problem gam-

blers reported poorer life satisfaction and quality of life. Rousseau

et al. (2002) also noted that gamblers who showed an obsessive
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passion toward gambling tended to report low life satisfaction and

pervasive negative mood. In a multisite study on large samples of

older Chinese immigrants in Canada, Lai (2005) found that the

odds of gambling were lower with increases in life satisfaction. He

suggested that when older Chinese felt happy and fulfilled, they

did not need to use gambling as a way to meet their emotional

needs. Grant and Kim (2005) also argued that problem gamblers’

poor life satisfaction may be related to their feelings of shame and

guilt triggered by their distorted views of themselves and life in

general as well as their problematic gambling behavior.

Cultural Variation in Gambling, Gambling Cognition,

and Subjective Well-Being

People from different cultural background are exposed to dif-

ferent life circumstances and environmental stressors, espouse

unique cultural value and belief systems, and adopt distinct norms

that dictate appropriate feelings, self-appraisal, and coping re-

sponses (Diener & Lucas, 2000; Diener et al., 2003). Significant

psychobiological differences that have been evidenced in early

development such as temperament and excitability versus imper-

turbability have been found between Asians and Whites (Chun,

Eastman, Wang, & Sue, 1998). Therefore, it can be argued that

these differences may lead to people in various cultures exhibit

distinct cognition, psychological states, and gambling behavior. As

such, it is important that conceptual frameworks and treatment

programs about problem gambling should be validated with sam-

ples from different cultures.

Available gambling literature has suggested that certain cultural

groups, ethnic minorities, and indigenous groups may be more

vulnerable to begin gambling and to develop disruptive gambling

(Blaszczynski, Huynh, Dumlao, & Farrell, 1998; Loo et al., 2008;

Raylu & Oei, 2004b). Some studies found casino and numbers

gambling more popular among Chinese samples (Tang & Wu,

2010; Tang et al., 2007; Victorian Casino Gambling Authority,

2000), while gaming machines were preferred by White samples

(Oei et al., 2008). Among adult recreational gamblers in Australia,

Chinese as compared to Whites demonstrated a higher illusion of

control and a more elevated perceived inability to stop gambling

(Oei et al., 2008; Papineau, 2005). Another study conducted with

White gamblers in the United Kingdom indicated that Chinese

gamblers in Hong Kong exhibited less probabilistic thinking and

made riskier gambling decisions (Lau & Ranyard, 2005). It has

also been suggested that Chinese relative to Whites may have

greater difficulty in admitting their gambling problems and in

seeking professional help for fear of losing face (Loo et al., 2008;

Raylu & Oei, 2004b).

Cross-cultural research has also revealed that most people re-

ported a positive level of subjective well-being, but there are also

cultural differences (Diener & Lucas, 2000; Diener et al., 2003;

Oishi, 2006). For example, life satisfaction scores of Chinese were

found to be substantially lower than that of American people

(Oishi, 2006). Cultural differences parallel to international differ-

ences in life satisfaction were also observed across different ethnic

groups in the United States (Oishi, 2006).

Purposes of the Present Study

The overall objective of the study was to unravel cognitive

and affective processes underlying problem gambling in clinical

samples of problem gamblers. A multiple mediation framework

was proposed to specify that gambling cognition and subjective

well-being would mediate the influence of perceived stress on

problem gambling. This study was one of the few studies in the

literature that recruited clinical samples to test the mediation

framework of problem gambling and to compare similarities

and/or differences of this framework with White gamblers in

Australia and Chinese gamblers in Hong Kong, China. It should

be noted that gambling opportunities and treatment services for

problem gambling differed in these two regions. In Australia,

casino and poker machine gambling is legal and there are plenty

of opportunities for these two types of gambling. Both govern-

ment and nongovernment treatment centers for problem gam-

bling are also widely available. In Hong Kong, there is easy

access to multiple forms of gambling such as casino gambling,

horse racing, and soccer game betting. At the time of this study,

only two government-subsidized treatment centers were avail-

able to provide free, nonresidential, and voluntary treatment

services to problem gamblers. Despite regional differences in

gambling opportunities and treatment options, results of this

study would provide pertinent information on problem gam-

bling across cultural groups to facilitate the design of effective

prevention and treatment programs.

The present study first determined whether there were cultural

differences in components of the proposed framework between

White and Chinese gamblers. Based on the prevailing literature, it

was hypothesized that compared to White gamblers, Chinese gam-

blers would report higher levels of gambling expectancy bias and

problem gambling, but lower levels of gambling refusal efficacy,

negative affect, and life satisfaction. Despite the above hypothe-

sized cultural variations in individual components of the proposed

framework, the present study argued that the proposed pathways to

problem gambling would be robust and applicable to both White

and Chinese gamblers.

Specific pathways of the proposed mediation models were hy-

pothesized as follows:

1. Perceived stress would correlate positively with problem

gambling, gambling expectancy bias, and negative affect,

but negatively with gambling refusal efficacy and life

satisfaction.

2. Problem gambling would correlate positively with gam-

bling expectancy bias and negative affect, but negatively

with gambling refusal efficacy and life satisfaction.

3. Influence of perceived stress on problem gambling would

be positively mediated by gambling expectancy bias and

negative affect, but negatively mediated by gambling

refusal efficacy and life satisfaction.

In addition, two alternative plausible models were also tested

and compared with the proposed model. For the first alternative

model, negative affect was interchanged with perceived stress.

For the second alternative model, life satisfaction was inter-

changed with perceived stress. All other hypothesized pathways

of these two alternative models were identical to the proposed

model.
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Method

Recruitment and Characteristics of Participants

White problem gamblers were recruited from the State of

Queensland, Australia, whereas Chinese problem gamblers were

recruited from Hong Kong, China. Recruitment procedures were

similar for both clinical samples. Invitation to participate in gam-

bling research and treatment programs was disseminated via media

announcements on radio, newspaper articles, and advertisements,

as well as flyers and posters distributed to various service provid-

ers in the two regions. Participants were either self-referred or

referred by family members and other professionals such as psy-

chiatrists, psychologists, counselors, and social workers. Before

the start of treatment programs at local gambling treatment centers,

trained research assistants or psychologists approached partici-

pants to invite them to take part in a gambling research. Partici-

pants were assured of the confidentiality of their personal infor-

mation and responses provided for the study. After obtaining their

written consents, participants completed the English (White gam-

blers) or Chinese versions (Chinese gamblers) of the questionnaire

packages. Participation in the study was voluntary and no mone-

tary reward was provided to participants. The major reason for not

participating in the study was not having enough time and interest.

Approval to conduct this study was obtained from respective

research ethics committees of the participating universities in

Australia and Hong Kong.

The White sample included 132 adult White gamblers in Aus-

tralia (70 men, 62 women), with a response rate of 75%. Among

them, 67% aged between 30 and 49 years old, 62% completed high

schools, 78% were currently nonmarried (i.e., never-married, di-

vorced, and widowed), and 65% were currently employed. About

63% of White gamblers reported alcohol use, and 37.7% had a

history of depression or anxiety. Major gambling activities in-

cluded gambling on machine games (86.1%), sports games (83%),

animals (42%), and table card games (24%).

The Chinese sample included 154 Chinese adult gamblers in

China (134 men, 20 women), with a response rate of 60%. Among

them, 59% aged between 30 and 49 years old, 63% completed high

schools, about half of them were currently nonmarried, and 77%

were currently employed. About 10% of this sample reported

alcohol use and 27% had a history of depression or anxiety. Major

gambling activities included betting on horse races (78%), casino

games (62%), soccer games (56%), and mahjong games (45%).

Instruments

Perceived stress. Perceived stress was measured by the

7-item Stress subscale of the Depression Anxiety Stress Scale

(DASS; Lovibond & Lovibond, 1995). The DASS scale has shown

to have high internal consistency for both Australian and Chinese

samples (Oei, Lin, & Raylu, 2007; Tang & Wu, 2010). Participants

were asked to rate the level of stress in the previous 1 week. A

4-point Likert response scale was used, ranging from 0 as “never,”

1 as “sometimes,” 2 as “often,” to 3 as “almost all the time.” High

scores represent high levels of perceived stress.

Gambling expectancy bias. The 23-item Gambling Related

Cognitions Scale (GRCS) was used to assess gambling-related

belief of participants (Raylu & Oei, 2004a). It included items on a

range of gambling expectancy biases, such as expecting gambling

could lead to many positive outcomes, believing gambling out-

comes could be influenced or predicted by personal skill/ability or

environmental cues, and reframing gambling outcomes that would

encourage continued gambling despite losses. The GRCS showed

satisfactory internal reliability and convergent validity, and was

able to distinguish between gamblers and nongamblers in both

Australian and Chinese samples (Oei et al., 2007). Participants

responded with a 7-point Likert scale to indicate the extent to

which they agreed with each item, with 1 as “strongly disagree” to

7 “strongly agree.” High scores indicate high levels of gambling

expectancy bias.

Gambling refusal efficacy. For White gamblers, the 31-item

Gambling Refusal Self-Efficacy Questionnaire was used to eval-

uate participants’ perceived ability to resist gambling in a range of

situations (Casey et al., 2008). This scale was validated with

community adults and problem gamblers in Australia, and dem-

onstrated satisfactory internal consistency. It was also found to

correlate with gambling-related cognition and behavior, and was

sensitive to change after treatment of problem gambling (Oei et al.,

2008). Participants responded to each item by indicating how

confident they were to refuse gambling on a scale from 0 as “No

confidence, cannot refuse” to 100 as “Extreme Confidence, Cer-

tain can refuse” in increments of 10.

For Chinese gamblers, the modified 10-item Self-Efficacy Scale

(Schwarzer & Jerusalem, 1993) was used. The scale was modified

such that it assessed participants’ belief in their own ability to

resist opportunities to gamble and to deal with any associated

obstacles or setbacks. The Chinese version of this scale had sat-

isfactory internal consistency and was found to correlate with

mental health symptoms and problem gambling (Tang & Wu,

2010). Participants rated each item with a 4-point scale, ranging

from 1 as “strongly disagree” to 4 as “strongly agree.” High scores

indicate a strong belief of own ability to resist gambling.

Negative affect. Negative affect was assessed by 14 items

from the Depression and Anxiety subscales of the DASS (Lovi-

bond & Lovibond, 1995). The DASS scale has shown to have high

internal consistency for both Australian and Chinese samples (Oei

et al., 2007; Tang & Wu, 2010). Participants were asked to rate the

level of negative affect in the previous 1 week. A 4-point Likert

response scale was used, ranging from 0 as “never,” 1 as “some-

times,” 2 as “often,” to 3 as “almost all the time.” High scores

represent high levels of negative affect.

Life satisfaction. Life satisfaction is one of the central con-

structs of subjective well-being and was assessed by the 5-item

Satisfaction with Life Scale (Diener, Emmons, Larsen, & Griffin,

1985). This scale assesses people’s satisfaction with life as a whole

and has been widely used in both Western and Asian countries. It

was found to be internally consistent for both White and Chinese

samples (Oishi, 2006). The scale demonstrated good convergent

validity with other assessment of subjective well-being as well as

good discriminant validity from emotional well-being (Pavot &

Diener, 1993). Participants responded with a 7-point Likert scale

to indicate their agreement with the items, using 1 as “strongly

disagree” and 7 as “strongly agree.” High scores indicate high

levels of satisfaction with life.

Problem gambling. The South Oaks Gambling Screen (Le-

sieur & Blume, 1987) was used to assess participants’ gambling

behavior and problem. This instrument is widely used for the
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screening of problem gambling. It contains an unscored gambling

behavior frequency section and a scored measure of gambling

problems. For this study, only the latter section was used, which

includes 20 items on gambling problems commonly reported by

gamblers. These 20 items demonstrated good reliability and valid-

ity when used with Western (Lesieur & Blume, 1987; Stinchfield,

2002) and Chinese community and gambler samples (Tang et al.,

2007; Tang, Wu, Tang, & Yan, 2010). Participants were asked to

give “yes” or “no” response to each item, and affirmative re-

sponses were summed to form a total score. A high score repre-

sents a problematic gambling behavior pattern. A total SOGS score

of 5 or higher is typically used to classify probable pathological

gambling (Lesieur & Blume, 1987; Shaffer et al., 1997; Stinch-

field, 2002), although some researchers have suggested using

higher cut scores of 8 or above for Chinese samples (Blaszczynski

et al., 1998; Tang et al., 2010).

Demographics. Participants provided information on their

age, sex, marital and employment status, educational attainment,

and types of gambling activities.

Results

Preliminary Analyses

Table 1 summarizes demographics and descriptive statistics for

White and Chinese gamblers. All psychological measures showed

satisfactory internal consistency for both samples, with alpha val-

ues ranging between .79 and .94 (see Table 2). Results of chi-

square analyses indicated that compared to Chinese gamblers, the

White sample had more female gamblers, was younger, had higher

educational attainment, was more likely to be nonmarried and

without full-time employment, and admitted to alcohol use (p �

.05). Results from independent t tests indicated that White relative

to Chinese gamblers reported more problem gambling behavior,

more gambling expectancy bias, higher levels of perceived stress

and negative affect, and lower levels of life satisfaction (p � .05).

Bivariate correlation analyses between variables were con-

ducted separately for the two samples, and results were presented

in Table 3. For both samples, psychological variables were asso-

ciated with each other in the expected directions (p � .05). In

particular, problem gambling was related to high levels of per-

ceived stress, gambling expectancy bias, and negative affect; but

low levels of gambling refusal efficacy and life satisfaction. Re-

garding demographic characteristics, female relative to male sex

was associated with greater disruptive gambling among White

gamblers, and younger relative to older age was associated with

higher levels of negative affect and life dissatisfaction among

Chinese gamblers (p � .05). As such, age and sex effects were

controlled in subsequent meditational analyses.

Determining the Model fit of the Proposed and

Alternative Models

Using AMOS 18.0, a path model was evaluated separately for

White and Chinese gamblers to examine the model fit of the

proposed multiple mediation model (Figures 1 and 2). This pro-

posed model specified that the influence of perceived stress on

problem gambling would be positively mediated by gambling

expectancy bias and negative affect, but negatively mediated by

gambling refusal efficacy and life satisfaction. Covarying paths

were also specified between gambling expectancy bias and gam-

bling refusal efficacy, as well as between negative affect and life

satisfaction. Results showed a good fit with the data, with �2(5,

N � 132) � 3.9, p � .60, CFI � 1.00, and RMSEA � .00 for

White gamblers, and �2(5, N � 154) � 9.7, p � .10, CFI � .98,

and RMSEA � .08 for Chinese gamblers (see Table 4).

Two alternative plausible models were also tested with Amos

version 18. The first alternative model interchanged perceived

stress with negative affect, whereas the second alternative model

interchanged perceived stress with life satisfaction. The model fit

indices of these two alternative non-nested models were then

compared with the proposed model. As shown in Table 4, the AIC,

BCC, BIC, and other model fit indices indicated that the proposed

model fit the data better than the two alternative models for both

White and Chinese gamblers.

Determining Indirect Effects of the Proposed Multiple

Mediation Model

Two separate bootstrapping procedures were conducted to de-

termine the indirect effect (i.e., the amount of mediation) of

perceived stress on problem gambling via the four mediators for

White and Chinese gamblers. The bootstrapping procedure has

Table 1

Demographics Background of Participants

White
gamblers

(N � 132)

Chinese
gamblers

(N � 154)

N % N % �2

Sex
Male 70 53.0 134 86.4 39.72��

Female 62 47.0 20 13.0
Age (years)

18–29 26 19.7 34 21.4 20.83��

30–39 65 49.2 47 30.6
40–49 23 17.5 44 28.6
50 or above 18 13.6 29 18.8

Education attainment
Primary school 3 2.3 29 18.8 27.35��

High school 82 62.1 97 63.0
University or above 46 34.8 25 16.2
Missing data 1 0.8 3 2.0

Marital status
Nonmarried 103 78.0 70 45.5 32.65��

Married 28 22.0 84 54.5
Employment status

Employed 86 65.2 119 77.3 5.15�

Nonemployed 46 34.8 35 22.7
Health problems

Alcohol use 84 63.6 16 10.4 86.29���

Depression or anxiety 50 37.7 42 27.3 3.19
Gambling activities

Animal/horse racing 55 41.7 120 78.0 37.83���

Betting sports games 109 82.6 86 55.8 22.20���

Cards 32 24.2 — — —
Gaming machines 114 86.1 — — —
Casino gambling — — 95 61.7 —
Mahjong — — 69 44.8 —

� p � .05. �� p � .01. ��� p � .005.

515STRESS AND PROBLEM GAMBLING



advantages over the traditional Baron and Kenny’s (1986) ap-

proach and the Sobel’s (1982) test, as it does not assume normality

of the sampling distribution of the indirect effects and has higher

power while maintains adequate control over Type I error rate

(MacKinnon, Lockwood, Hoffman, West, & Shets, 2002; Preacher

& Hayes, 2008). The present multiple mediation hypotheses were

evaluated with the SPSS macros for bootstrapping as provided by

Preacher and Hayes (2008). These macros have advantages over

the AMOS software as they also provide estimates and standard

errors of the indirect effects of individual mediators within a

multiple mediation framework. The indirect effects (i.e., effects

via the mediators), direct effects (i.e., effects after controlling for

the mediators), and total effects (indirect � direct effects) of

perceived stress on problem gambling were calculated while con-

trolling for sex and age effects. The bootstrap estimates were based

on 1,000 bootstrap samples. An indirect effect was considered to

be significant if its 95% Bias Corrected and Accelerated (BCa)

bootstrap CIs from 1,000 bootstrap samples exclude zero.

For White gamblers, the hypothesized multiple mediation

framework accounted for a total of 26.9% of the variances in

problem gambling. Results taken as a set indicated that gambling

expectancy bias, refusal efficacy, negative affect, and life satisfac-

tion fully mediated the effect of perceived stress on problem

gambling. In particular, the total effect estimate of perceived stress

on problem gambling was significant (� � 1.48, SE � .36, t �

4.12, p � .001), but the direct effect estimate of perceived stress

after controlling for the four mediators was insignificant (� �

�.77, SE � .74, t � �1.05, p � .30). In other words, the indirect

effect estimate of perceived stress through the four indicators was

significant (� � 2.24, SE � .61, 95% BCa CI � 1.10 to 3.56).

Among the four mediators, refusal efficacy, negative affect, and

life satisfaction were significant mediators. Indirect effect esti-

mates of perceived stress on problem gambling were .51 via

refusal efficacy (SE � .21, 95% BCa CI � .16 to 1.00), 1.40 via

negative affect (SE � .54, 95% BCa CI � .34 to 2.45), and .40

via life satisfaction (SE � .19, 95% BCa CI � .08 to .75). Figure 1

shows that the hypothesized paths of the proposed mediation

framework were significant and in the expected directions (p �

.05), with the exception of gambling expectancy bias (p � .05).

For Chinese gamblers, the hypothesized multiple mediation

framework accounted for a total of 16.74% of the variances in

problem gambling. Results taken as a set also indicated that the

four hypothesized mediators fully mediated the effect of perceived

stress on problem gambling. The total effect estimate of perceived

Table 2

Descriptive Statistics of Major Variables

White gamblers
(N � 132)

Chinese gamblers
(N � 154)

Mean SD � Mean SD � t-test

Gambling problem 9.73 3.66 .79 8.70 5.04 .89 2.01�

Life satisfaction 3.25 1.59 .90 3.94 1.22 .88 �4.10���

Negative affect 1.15 .82 .94 .55 .56 .94 7.38���

Gambling refusal efficacya 34.57 22.57 .94 2.80 .53 .91 —
Gambling expectancy bias 3.64 1.15 .91 3.29 1.13 .93 2.61��

Perceived stress 1.50 .84 .91 .74 .61 .86 8.84���

a White gamblers completed the Gambling Refusal Self-Efficacy Questionnaire (Casey et al., 2008), whereas Chinese gamblers completed the modified
Self-Efficacy Scale (Schwarzer & Jerusalem, 1993).
� p � .05. �� p � .01. ��� p � .005.

Table 3

Correlation Matrices of Major Variables

Chinese gamblers

1 2 3 4 5 6 7 8 9 10White gamblers

1. Sexa .08 �.08 .25�� .07 �.05 .16 .07 �.02 �.13
2. Age .16 �.43��� �.12 �.15 �.04 .09 �.20�� .27�� �.01
3. Marital statusb �.10 �.18� .16 �.01 �.04 �.05 .07 �.13 �.16
4. Employment statusc .11 .24�� .07 .02 �.15 .07 .03 .01 �.15
5. Perceived stress .01 �.04 .17 .05 .36�� �.29�� .85��� �.35�� .22��

6. Gambling expectancy bias .06 �.09 .06 .09 .48��� �.21�� .29�� �.16�� .17��

7. Gambling refusal efficacyd �.16 �.14 .08 �.12 �.44��� �.56
��

�.28�� .31�� �.27��

8. Negative affect .10 .02 �.01 .10 .87��� .47��� �.42��� �.39��� .19��

9. Life satisfaction �.03 �.16 �.13 �.01 �.47��� �.21�� .30�� �.44��� �.31��

10. Problem gambling �.17�� �.12 �.02 �.04 .34�� .40��� �.36�� .40��� �.29��

a Male as “1” and female as “2.” b Married as “1” and nonmarred as “2.” c Employed as “1” and nonemployed as “2.” d White gamblers completed
the Gambling Refusal Self-Efficacy Questionnaire (Casey et al., 2008), whereas Chinese gamblers completed the modified Self-Efficacy Scale (Schwarzer
& Jerusalem, 1993).
� p � .05. �� p � .01. ��� p � .005.
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stress on problem gambling was significant (� � 1.91, SE � .65,

t � 2.92, p � .004), but the direct effect estimate after controlling

for the four mediators was insignificant (� � 1.22 SE � 1.22, t �

1.00, p � .32). In other words, the indirect effect estimate of

perceived stress on problem gambling through the four mediators

was significant (� � .69, SE � 1.15, 95% BCa CI � .12 to 2.31).

The significant mediators were refusal efficacy (� � .37, SE �

.27, 95% BCa CI � .02 to 1.03) and life satisfaction (� � .72,

SE � .33, 95% BCa CI � .22 to 1.53). As shown in Figure 2, the

hypothesized paths from perceived stress to the four mediators

were all significant (p � .05). However, only paths from refusal

efficacy and life satisfaction to problem gambling were significant

(p � .05).

Finally, the four mediators were evaluated with four separate

single mediation models. Sobel tests were conducted to determine

whether these mediators would mediate the influence of perceived

stress on problem gambling when they were evaluated individu-

ally. For White gamblers, all four mediators were significant

mediators in their respective single mediation models (Z � .30 for

expectancy bias, .69 for refusal efficacy, 1.52 for negative affect,

and .59 for life satisfaction, p � .01). For Chinese gamblers, three

out of the four hypothesized mediators were significant mediators

when evaluated individually (Z � .64 for refusal efficacy, 1.35 for

negative affect, and .88 for life satisfaction, p � .01).

Discussion

Data collected from White gamblers in Australia and Chinese

gamblers in China supported the proposed multiple mediation

framework. This study also provided empirical evidence that the

proposed model fit the data better than two alternative plausible

models. For both samples, results indicated that gambling-related

cognition and subjective well-being as a set fully mediated the

influence of perceived stress on problem gambling. In particular,

perceived stress did not directly influence problem gambling when

other psychosocial factors were also taken into consideration.

Instead, it exerted an indirect influence via various mediators,

mainly through low levels of refusal efficacy and life satisfaction.

Other studies have also noted indirect, but not direct, link between

stress and excessive gambling via different coping style among

young recreational gamblers (Bergevin et al., 2006; Lightsey &

Hulsey, 2002). These finding were generally in line with the basic

diathesis-stress perspective (Lazarus, 1993) and psychological

models of gambling (Blaszczynski & Nower, 2006; Sharpe, 2001;

Sharpe & Tarrier, 1993). These models typically suggest that stress

may trigger cognitive and emotional vulnerabilities, which may in

turn relate to the onset and maintenance of problem gambling.

Current conceptual models often include a number of psychos-

ocial factors to account for problem gambling (Blaszczynski &

Nower, 2002; Sharpe, 2002; Sharpe & Tarrier, 1993). However,

gambling research seldom considers these factors as a set and

compares their relative magnitude. The present study showed that

the hypothesized mediators were significant mediators when they

were evaluated individually in their respective single mediation

models, with the exception of gambling expectancy bias in Chi-

nese gamblers. However, when these mediators were considered as

a set, only refusal efficacy and life satisfaction emerged as con-

sistent mediators for both White and Chinese gamblers, negative

affect was a significant mediator for White gamblers only, and

gambling expectancy bias was not a significant mediator for both

White and Chinese gamblers. These finding have implications for

gambling treatment programs. It may also explain why some

gamblers failed to respond to treatment or had early relapse after

completing therapies that targeted at modifying dysfunctional

gambling cognition (Daughters et al., 2003; Toneatto & Millar,

2004). The present findings suggested that current cognitive ther-

apies for problem gambling may also need to attend to partici-

pants’ subjective well-being. Components that address the en-

hancement of life satisfaction and distress tolerance may be

included in these programs in addition to focusing on correcting

erroneous gambling cognition and fostering refusal efficacy

(Daughters et al., 2003). Future research should also examine

whether the inclusion of these additional components would im-

prove treatment response and outcome.

Regarding individual paths of the proposed multiple mediation

framework, paths from perceived stress to the four mediators were

all significant and in the expected directions for both samples.

Perceived Stress Problem 

Gambling 

.29** (.18) .-.05 (.29)

.-.08 (.33).85** (.04) 

.14 (.16) 

Refusal Efficacy 

Life Satisfaction 

Negative Affect 

-.29** (.06) -.18* (.68)

-.35** (.15) -.23* *(.36) 

-.03 (.18)

-.19* (.03) 

Expectancy Bias 

Figure 2. Results of multiple meditation framework for Chinese gam-

blers (N � 154). Note: Values presented are standardized coefficients and

standard errors controlling for sex and age effects, solid arrows represent

significant pathways (� p � .05. �� p � .01).

Perceived Stress Problem 

Gambling 

.34** (.14) . 02 (.23)

.36* (.72).87** (.04) 

-.13 (.14) 

Refusal Efficacy 

Life Satisfaction 

Negative Affect 

-.44** (2.1) 
-.24** (.01)

-.47** (.14) -.12* (.21)

-.41**  (.10)

-.07 (.05)

Expectancy Bias 

Figure 1. Results of multiple meditation framework for White gamblers

(N � 132). Note: Values presented are standardized coefficients and

standard errors controlling for sex and age effects, solid arrows represent

significant pathways (� p � .05. �� p � .01).
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These findings were consistent with the stress literature that indi-

cates stress being associated with erroneous gambling cognition

(Friedland et al., 1992; Preston et al., 2007), negative affect (Ban-

dura, 1997), and low levels of life satisfaction (Diener et al., 2003;

Grant & Kim, 2005; Ng et al., 2009). For both samples, significant

paths from mediators to problem gambling included paths from

refusal efficacy and life satisfaction. Previous research also found

that gambling refusal efficacy was associated with the onset and

maintenance of disruptive gambling (Casey et al., 2008; May et al.,

2003; Oei et al., 2008; Tang & Wu, 2010) and that problem

gamblers often reported poor life satisfaction and quality of life

(Grant & Kim, 2005; Lai, 2005; Rousseau et al., 2002). However,

it should also be noted that there were insignificant paths from

some mediators to problem gambling. In particular, the path from

gambling expectancy bias to problem gambling was insignificant

in Chinese gamblers. This should be interpreted in light of the

findings that gambling expectancy bias was not a significant

mediator in Chinese gamblers when it was evaluated individually

and as a part of the multiple mediation framework. For other

insignificant paths, namely paths from gambling expectancy bias

to problem gambling in White gamblers and from negative affect

to problem gambling in Chinese gamblers, it may be related to

multicollinearity among variables. It is plausible that perceived

stress may have already explained most of the variances in these

two mediators, thus left the latter few unique variances to explain

problem gambling. Researchers have argued that multicollinearity

is to be expected in a mediational analysis and it cannot be avoided

(Preacher & Hayes, 2008). They also suggest to increase the

sample size rather than to delete the insignificant paths in dealing

with multicollinearity. As such, it is deemed necessary to retain

these insignificant paths in the proposed multiple mediation frame-

work.

The present study also found that compared to Chinese gamblers

in China, White gamblers in Australia reported higher levels of

problem gambling, perceived stress, gambling expectancy bias,

and negative affect as well as lower levels of life satisfaction.

These results were contrary to hypotheses and available cross-

cultural literature on gambling (Blaszczynski et al., 1998; Loo et

al., 2008; Oei et al., 2008; Papineau, 2005) and subjective well

being (Oishi, 2006). It should be noted that studies that found

Chinese relative to White gamblers showed more severe problem

gambling and related risk factors were primarily based on data

collected from Chinese immigrants or Chinese college students

residing in foreign countries such as Australia (Blaszczynski et al.,

1998; Oei et al., 2008) and Canada (Papineau, 2005). Compared to

White gamblers residing in their own countries, Chinese gamblers

as immigrants and as an ethnic minority group in new countries

may be vulnerable to adjustment challenges, cultural shocks, social

isolation, discrimination, and service barriers. The latter may feel

unhappy about life in general and engage in gambling, an accept-

able pastime and social activity in their home countries, as a way

to meet their emotional needs and to build social network (Blasc-

zczynski et al., 1998; Lai, 2005; Raylu & Oei, 2004b). As issues

surrounding the acculturation process were not applicable in the

present sample of Chinese gamblers who resided in their home

country, the pattern of cultural differences documented in previous

studies was thus not supported. In a comprehensive review of

gambling among Chinese, Loo et al. (2008) also concluded that

there is inconsistent evidence regarding cultural differences in

gambling when comparing Chinese and Western samples. One

plausible reason is the lack of clarity of the classification of

individuals as being “Chinese,” who may be people raised in

Chinese countries, Chinese immigrants residing in non-Chinese

countries, as well as Chinese diaspora who grew up in Western

countries. It is deemed important that future studies should explore

whether there are differences in disruptive gambling behavior and

related risk factors among these groups of “Chinese gamblers.”

It is interesting to note that in psychological literature, there are

abundant theories in almost all areas of psychological phenomena.

However, there is a lack of research testing the validity of these

theories, in particular in a clinical population. The present study

contributes significantly to the gambling literature in that it is not

only testing a conceptual framework of problem gambling in

clinical populations but also compares the generalizability of this

framework when it is extended to two distinct cultures (White and

Chinese problem gamblers). However, caution should also be

taken when interpreting results of the present study as it has

various methodological weaknesses. These included gamblers be-

ing recruited conveniently from local gambling treatment centers.

It remained unclear the extent to which they represented the

populations of gamblers in the two regions, especially whether

results would be generalized to nontreatment seeking problem

gamblers. The cross-sectional design of the study did not allow for

causal inference among variables, although the proposed media-

tion framework implicated the direction of various pathways lead-

ing to problem gambling. It should be noted that preexisting

Table 4

Summary of Model Fit Indices in Predicting Problem Gambling

CFI RMSEA C C-df AIC BCC BIC C/df p value

White gamblers
Proposed model-perceived stress as IV 1.00 .00 3.9 �1.1 47.9 50.4 111.3 .8 .60
Alternative model 1: Negative affect as IV 1.00 .10 10.1 5.1 54.1 56.5 117.5 2.0 .10
Alternative model 2: Life satisfaction as IV .90 .20 23.7 18.7 67.8 70.2 131.2 4.8 .00

White gamblers
Proposed model-perceived stress as IV .98 .08 9.7 4.7 53.7 55.8 120.5 1.9 .10
Alternative model 1: Negative affect as IV .90 .10 12.9 7.9 56.9 59.0 123.7 2.6 .00
Alternative model 2: Life satisfaction as IV .90 .20 24.8 19.8 68.8 70.9 135.6 5.0 .00

Note. Variables in the models include perceived stress, negative affect, life satisfaction, expectancy bias, refusal efficacy, and problem gambling.
Parameters � 22, df � 5 for all models.
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cognitive and emotional vulnerabilities may make individuals

more prone to stress, or individuals report poor subjective well-

being as a result of disruptive gambling and its related financial,

interpersonal, and work problems. Future studies with a longitu-

dinal design should aim to determine the temporal relationships

among stress, mediators, and problem gambling, and whether the

mediation effect would be changed after treatment of problem

gambling. There were also too few female Chinese gamblers to

enable a detail examination of the gender effect, despite studies

have found considerable differences in gambling activities and

related risk factors between male and female treatment-seeking

gamblers (Grant & Kim, 2003; Oei et al., 2008; Tang et al., 2007).

Lastly, methodology concerns similar to other gambling research,

such as reliance on self-reports without external validation, were

also applicable to the present study. However, issues surrounding

the reliability and validity of gambling-related measurement scales

for Chinese have already been attended to, as all scales used in the

present study had been validated with Chinese samples. It should

also be noted that direct comparison on gambling refusal efficacy

between White and Chinese gamblers was not made as the two

samples were assessed with two different measurement scales on

this aspect.

To conclude, the present study empirically validated a multiple

mediation framework that specifies gambling cognition and sub-

jective well-being would mediate the influence of perceived stress

on problem gambling. This framework was applicable to both

White and Chinese problem gamblers. Among the four hypothe-

sized mediators, gambling refusal efficacy and life satisfaction

emerged as salient and consistent mediators for both samples.

References

Bandura, A. (1997). Self-efficacy: The exercise of control. New York:

Freeman and Co.

Baron, R., & Kenny, D. (1986). The moderator-mediator variable distinc-

tion in social psychological research: Conceptual, strategic, and statis-

tical considerations. Journal of Personality and Social Psychology, 51,

1173–1182.

Bergevin, T., Gupta, R., Derevensk, J., & Kaufman, J. (2006). Adolescent

gambling: Understanding the role of stress and coping. Journal of

Gambling Studies, 22, 195–208.

Blaszczynski, A., Huynh, S., Dumlao, V. J., & Farrell, E. (1998). Problem

gambling within a Chinese speaking community. Journal of Gambling

Studies, 14, 359–377.

Blaszczynski, A., & Nower, L. (2002). A pathway model of problem and

pathological gambling. Addiction, 97, 487–499.

Casey, L. M., Oei, T. P. S., Melville, K. M., Bourke, E., & Newcombe,

P. A. (2008). Measuring self-efficacy in gambling: The Gambling Re-

fusal Self-Efficacy Questionnaire. Journal of Gambling Studies, 24,

229–246.

Chun, K. M., Eastman, K. L., Wang, G. C. S., & Sue, S. S. (1998). In L. C.

Lee & N. W. S. Zane (Eds.), Handbook of Asian American psychology

(pp. 457–483). Thousand Oaks, CA: Sage.

Coman, G., Burrows, G., & Evans, B. (1997). Stress and anxiety as factors

in the onset of problem gambling: Implications for treatment. Stress

Medicine, 13, 235–244.

Daughters, S. B., Lejuez, C. W., Leisieur, H. R., Strong, D. R., & Zvo-

lensky, M. J. (2003). Toward a better understanding of gambling treat-

ment failure: Implications of translational research. Clinical Psychology

Review, 23, 573–586.

Diener, E. (2000). Subjective well-being: The science of happiness, and a

proposal for a national index. American Psychologists, 55, 34–43.

Diener, E., Emmons, R. A., Larsen, R. J., & Griffins, S. (1985). The

Satisfaction with Life Scale. Journal of Personality Assessment, 49,

71–75.

Diener, E., & Lucas, R. E. (2000). Explaining differences in societal levels

of happiness: Relative standards, need fulfillment, culture, and evalua-

tion theory. Journal of Happiness Studies, 1, 141–178.

Diener, E., Oishi, S., & Lucas, R. (2003). Personality, culture, and subjec-

tive well-being. Annual Review of Psychology, 54, 403–425.

Friedland, N., Keinan, G., & Regev, Y. (1992). Controlling the uncontrol-

lable: Effects of stress on illusory perceptions of controllability. Journal

of Personality and Social Psychology, 63, 923–931.

Grant, J. E., & Kim, S. W. (2003). Gender differences in pathological

gamblers seeking medical treatment. Comprehensive Psychiatry, 43,

56–62.

Grant, J. E., & Kim, S. W. (2005). Quality of life in kleptomania and

pathological gambling. Comprehensive Psychiatry, 46, 34–37.

Ladouceur, R. (2004). Perceptions among pathological and non-

pathological gamblers. Addictive Behaviors, 29, 555–565.

Ladouceur, R. (2004). Perceptions among pathological and nonpathologi-

cal gamblers. Addictive Behaviors, 29, 555–565.

Lai, D. (2005). Gambling and the older Chinese in Canada. Journal of

Gambling Studies, 22, 121–141.

Lau, L., & Ranyard, R. (2005). Chinese and English probabilistic thinking

and risk taking in gambling. Journal of Cross-cultural Psychology, 36,

621–627.

Lazarus, R. (1993). From psychological stress to the emotions: A history of

changing outlooks. Annual Review of Psychology, 44, 1–21.

Lee, T. K., LaBrie, R. A., Grant, J., Kim, S. K., & Shaffer, H. (2008). The

structure of pathological gambling among Korean gamblers: A cluster

and factor structure analysis of clinical and demographic characteristics.

International Journal of Mental Health & Addiction, 6, 551–563.

Lesieur, H. R., & Blume, S. B. (1987). The South Oaks Gambling Screen

(SOGS): A new instrument for the identification of pathological gam-

blers. American Journal of Psychiatry, 144, 1184–1188.

Lightsey, O. R., & Husley, C. D. (2002). Impulsivity, coping, stress, and

problem gambling among college students. Journal of Counseling Psy-

chology, 49, 202–211.

Loo, J. M. Y., Raylu, N., & Oei, T. P. S. (2008). Gambling among the

Chinese: A comprehensive review. Clinical Psychology Review, 28,

1152–1166.

Lopez Viets, V. C., & Miller, W. R. (1997). Treatment approaches for

pathological gamblers. Clinical Psychology Review, 17, 689–702.

Lovibond, P., & Lovibond, S. (1995). The structure of negative emotional

states: Comparison of the Depression Anxiety Stress Scales (DASS)

with the Beck Depression and Anxiety Inventories. Behavioral Research

and Therapy, 33, 335–343.

MacKinnon, D. P., Lockwood, C. M., Hoffman, J. M., West, S. G., &

Sheets, V. (2002). A comparison of methods to test mediation and other

intervening variable effects. Psychological Methods, 7, 83–104.

May, R., Whelan, J., Steenbergh, T. A., & Meyers, A. (2003). The

Gambling Self-Efficacy Questionnaire: An initial psychometric evalua-

tion. The Journal of Gambling Studies, 19, 339–357.

Ng, W., Diener, E., Aurora, R., & Harter, J. (2009). Affluence, feelings of

stress, and well-being. Social Indicator Research, 94, 257–271.

Oei, T. P. S., Lin, J., & Raylu, N. (2007). Validation of the Chinese version

of the Gambling Related Cognitions Scale (GRCS-C). Journal of Gam-

bling Studies, 23, 309–322.

Oei, T. P. S., Lin, J., & Raylu, N. (2008). Relationship between gambling

cognitions, psychological states, and gambling: A cross-cultural study of

Chinese and Caucasians in Australia. Journal of Cross-cultural Psychol-

ogy, 39, 147–161.

Oei, T. P. S., Raylu, N., & Casey, L. (2010). Effectiveness of group and

individual formats of a combined motivational interviewing and cogni-

519STRESS AND PROBLEM GAMBLING



tive behavioral treatment program for problem gamblers: A randomized

controlled trial. Behavioral and Cognitive Psychotherapy, 38, 233–238.

Oishi, S. (2006). The concept of life satisfaction across cultures: An IRT

analysis. Journal of Research in Personality, 40, 411–423.

Papineau, E. (2005). Pathological gambling in Montreal’s Chinese com-

munity: An anthropological perspective. Journal of Gambling Studies,

21, 157–178.

Pavot, W., & Diener, E. (1993). Review of the Satisfaction with Life Scale.

Psychological Assessment, 5, 164–172.

Petry, N. M. (2005). Pathological gambling: Etiology, comorbidity and

treatment. Washington, DC: American Psychological Association.

Preacher, K., & Hayes, A. (2008). Asymptotic and resampling strategies

for assessing and comparing indirect effects in multiple mediator mod-

els. Behavior Research Methods, 40, 879–891.

Preston, S. D., Buchanan, T. W., Stansfield, R. B., & Bechara, A. (2007).

Effects of anticipatory stress on decision making in a gambling task.

Behavioral Neuroscience, 121, 257–263.

Raylu, N., & Oei, T. P. S. (2002). Pathological gambling: A comprehensive

review. Clinical Psychology Review, 22, 1009–1061.

Raylu, N., & Oei, T. P. S. (2004a). The Gambling Related Cognitions Scale

(GRCS): Development, confirmatory factor validation and psychometric

properties. Addiction, 99(6), 757–769.

Raylu, N., & Oei, T. P. S. (2004b). Role of culture in gambling and

problem gambling. Clinical Psychology Review, 23, 1087–1114.

Rousseau, F. L., Vallerand, R. J., Ratelle, C. F., Mageau, G. A., &

Provencher, P. J. (2002). Passion and gambling: On the validation of the

Gambling Passion Scale (GPS). Journal of Gambling Studies, 18, 45–

66.

Scherrer, J. F., Xian, H., Shah, K. R., Volherg, R., Slutske, W., & Eisen,

S. A. (2005). Effect of genes, environment, and lifetime co-occurring

disorders on health-related quality of life in problem and pathological

gamblers. Archives of General Psychiatry, 62, 677–683.

Schwarzer, R., & Jerusalem (1993). Measurement of perceived self-

efficacy: Psychometric scales for cross-cultural research. Berlin: Freie

Universitat.

Shaffer, H. J., Hall, M. N., & vander Bilt, J. V. (1997). Estimating the

prevalence of disordered gambling behavior in the United States and

Canada: A meta-analysis. Boston: Harvard Medical School.

Sharpe, L. (2002). A reformulated cognitive-behavioral model of problem

gambling: A biopsychosocial perspective. Clinical Psychology Review,

22, 1–25.

Sharpe, L., & Tarrier, N. (1993). Towards a cognitive-behavioral theory of

problem gambling. British Journal of Psychiatry, 162, 407–412.

Sobel, M. (1972). Asymptotic confidence intervals for indirect effects in

structural equation models. Sociological Methodology, 13, 347–355.

Steenbergh, T. A., Meyers, A. W., May, R. K., & Whelan, J. P. (2002).

Development and validation of the Gamblers’ Beliefs Questionnaire.

Psychology of Addictive Behaviors, 16, 143–149.

Stinchfield, R. (2002). Reliability, validity and classification accuracy of

the South Oaks Gambling Screen (SOGS). Addictive Behaviors, 27,

1–19.

Storer, J., Abbott, M., & Stubbs, J. (2009). Access or adaptation? A

meta-analysis of surveys of problem gambling prevalence in Australia

and New Zealand with respect to concentration of electronic gaming

machines. International Gambling Studies, 9, 225–244.

Sylvain, C., Ladouceur, R., & Boisvert, J. (1997). Cognitive and behavior

treatment of pathological gambling: A controlled study. Journal of

Clinical and Consulting Psychology, 65, 727–732.

Symes, B. A., & Nicki, R. M. (1997). A preliminary consideration of

cue-exposure, response-prevention treatment for pathological gambling

behavior. Journal of Gambling Studies, 13, 145–157.

Tang, C., & Wu, A. (2010). Direct and indirect influences of fate control

belief, gambling expectancy bias, and self-efficacy on problem gambling

and negative mood among Chinese college students: A multiple medi-

ation analysis. Journal of Gambling Studies, 26, 533–543.

Tang, C., Wu, A., & Tang, J. (2007). Gender differences in characteristics

of Chinese treatment-seeking problem gamblers. Journal of Gambling

Studies, 23, 145–156.

Tang, C., Wu, A., Tang, J., & Yan, E. (2010). Reliability, validity, and cut

scores of the South Oaks Gambling Screen (SOGS) for Chinese. Journal

of Gambling Studies, 26, 145–158.

Teo, P., Mythily, S., Anantha, S., & Winslow, M. (2007). Demographic

and clinical features of 150 pathological gamblers referred to a commu-

nity addictions programme. Annals Academy of Medicine Singapore, 36,

165–168.

Toneatto, T. (1999). Cognitive psychopathology of problem gambling.

Substance Use and Misuses, 34, 1593–1604.

Toneatto, T., & Ladouceur, R. (2003). Treatment of pathological gambling:

A critical review of the literature. Psychology of Addictive Behaviors,

42, 92–99.

Toneatto, T., & Millar, G. (2004). The assessment and treatment of

problem gambling: Empirical status and promising trends. Canadian

Journal of Psychiatry, 49, 173–181.

Victorian Casino Gambling Authority. (2000). The impact of gaming on

specific cultural groups report. Melbourne: Victoria.

Vong, F. (2007). The psychology of risk-taking in gambling among Chi-

nese visitors to Macau. International Gambling Studies, 7, 29–42.

Received May 20, 2010

Revision received March 21, 2011

Accepted April 20, 2011 �

520 TANG AND OEI


