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Abstract
Individuals’ body weight, measured in terms of body mass index (BMI), has been
linked to various health issues in the literature. Recently, a positive relationship has
been found between obesity and the level of problem gambling. In this exploratory
study, we investigate the association between BMI, obesity, and gambling frequency
across multiple types of leisure gambling. Data collected by the Pew Research Center
among 1,473 gamblers was used to tests the links between BMI and gambling frequency for 16 types of leisure gambling activities. After we accounted for the effects
of age, educational level, and family income and corrected for multiple comparisons,
the results showed that obese participants (BMI X 30) conducted signiﬁcantly more
gambling activities in two types of gambling, namely, playing bingo for money and
buying state lottery tickets. Moreover, among female gamblers only, BMI was
positively associated with frequency of gambling related to casinos, college basketball, and video poker machines. The ﬁndings of this exploratory study allow a better
understanding of the potential risk factors of obesity and may be of value to public
policy makers.
Keywords: BMI, obesity, gambling
Résumé
Dans diverses études antérieures, le poids corporel des personnes, mesuré en termes
d’indice de masse corporelle (IMC), a été lié à divers problèmes de santé. Récemment,
un lien positif a été constaté entre l’obésité et le niveau de jeu compulsif. Dans cette
étude exploratoire, nous examinons la relation entre l’indice de masse corporelle,
l’obésité et la fréquence du jeu, en nous basant sur divers types de jeux de hasard
récréatifs. À l’aide de données recueillies par Pew Research Center auprès de
1 473 joueurs, l’étude sonde les liens entre l’IMC et la fréquence du jeu dans le cas
de seize types de jeux récréatifs. Les résultats montrent qu’après avoir tenu compte
de l’effet de l’âge, du niveau d’instruction et du revenu familial, ainsi que de la
correction de comparaisons multiples, les participants obèses (IMC ^ 30) ont mené
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beaucoup plus d’activités de jeu dans deux types de jeux, à savoir le bingo lucratif et
l’achat d’une loterie d’État. De plus, seulement chez les joueurs de sexe féminin,
l’IMC est positivement associé à la fréquence du jeu dans les cas du casino, du
basketball universitaire et de la machine de vidéo poker. Les résultats de cette étude
exploratoire nous permettent de mieux comprendre les facteurs de risque éventuels
de l’obésité et peuvent être utiles aux décideurs publics.

Introduction
Body mass index (BMI), a measure of body fat based on an individual’s mass
and height, has been used to categorize body weight (Kuczmarski, Carroll, Flegal, &
Troiano, 1997; Rexrode et al., 1997). Currently, the World Health Organization
(WHO) categorizes adult individual weight, according to the formula kg/m2 (Flegal,
Carroll, Ogden, & Johnson, 2002; Khullar, Agarwal, & du Plessis, 2014; WHO,
2014a), as normal (BMI X18.5 to o25), overweight (BMI X25 to o30), or obese
(BMI X30). Numerous researchers have examined the prevalence of obesity in
established economies such as Europe, the United States, Canada, and Australia
(Seidell, 2000). Obesity is a public health epidemic, with more than 1.9 billion (39%)
adults considered to be overweight worldwide and over 600 million (13%) adults
deemed to be obese (WHO, 2014b). Obesity rates are also increasing in Asian countries
(Ramachandran & Snehalatha, 2010; Seidell, 2000), particularly with the adoption of
an adjusted BMI for Asians (i.e., BMI X23 to o27.5 for overweight and BMI X27.5
for obesity). The prevalence of overweight and obesity is considered a major public
health concern (Simon et al., 2006). Research on BMI has often centred on its prediction of medical conditions such as risk of fracture (De Laet et al., 2005), mortality
(Troiano, Frongillo, Sobal, & Levitsky, 1996), or cancer (Renehan, Tyson, Egger,
Heller, & Zwahlen, 2008).
Although a large number of studies have investigated problem gambling as a mental
disorder, the correlation between health and level of leisure gambling has seldom
been examined (Grant, Derbyshire, Leppink, & Chamberlain, 2015). Speciﬁcally,
published research on obesity and leisure gambling activities is rare. However, recent
studies found a positive relationship between the level of problem gambling and
obesity. Algren, Ekholm, Davidsen, Larsen, and Juel (2015), for example, compared
the health behavior of two groups of gamblers—problem and non-problem—and
found that problem gamblers tended to exercise less, eat more unhealthily, and have
a higher BMI than non-problem gamblers. Black, Shaw, McCormick, and Allen
(2013) also reported that pathological gamblers are more likely to be obese. Another
study by Grant et al. (2015) showed that obese gamblers sustained greater monetary
losses due to gambling, which is linked to their impaired decision making. These
three limited, but related, studies on problem gambling provide some support for the
presence of a positive relationship between individuals’ level of leisure gambling and
their BMI scores.
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In this study, we explore the hypothesis that body weight measured in terms of BMI
may be related to gambling frequency across a large number of gambling types. The
focus is on regular or leisure gambling, rather than problem gambling. Our aim in
this exploratory study is to expand the current understanding of health risk factors
associated with leisure gambling and/or obesity, which may then lead to more
in-depth studies and a better understanding of the lifestyle of gamblers worldwide.
Gambling and Its Potential Association With Body Weight
Research by Grant et al. (2015), who examined obesity and gambling by using
neurocognitive measures, showed that obesity is associated with forms of impaired
cognitive ability that affect ﬁnancial risk assessment. In fact, body weight was found
to be positively associated with impulsivity in children (Braet, Claus, Verbeken, &
Van Vlierberghe, 2007) and cognitive rigidity in adolescents (Delgado-Rico, RíoValle, González-Jiménez, Campoy, & Verdejo-García, 2012). Repetitive and uncontrolled eating among obese persons can be considered an impulsive behavior with a
loss of cognitive control (Grant et al., 2015). Indeed, several studies reported that
impulsivity is a natural attribute of gambling (Steel & Blaszczynski, 1998; Vitaro,
Arseneault, & Tremblay, 1999). Furthermore, the issue of impulse control is often
associated with problem gambling (Algren et al., 2015; Blain, Gill, & Teese, 2015;
Nower & Blaszczynski, 2006; Tang & Wu, 2012). If this is true, BMI may also be
related to gambling through the mediation of impulsivity. Higher BMI may be
positively associated with higher impulsivity, which is positively related to gambling
involvement.
The link between BMI and gambling can also be inferred from ﬁnance studies.
Borghans and Golsteyn (2006) suggest that time discounting is positively correlated
with BMI: Individuals who are increasingly overweight take on risk by consuming
more calories (near-term gain) at the expense of their future health. These individuals
seem to value future rewards less than immediate gain. Adams and Nettle (2009)
conducted a study on time perspective, personality, and body mass. They found a
negative association between the score on the Consideration of Future Consequences
(CFC) Scale and BMI: higher BMI is correlated with lower consideration for the
future. This result is supported by another study by Weller, Cook, Avsar, and Cox
(2008), who reported a positive relationship between the need for immediate
gratiﬁcation (vs. higher but delayed reward) and body weight among women. On the
basis of this reasoning, a higher BMI may be related to greater focus on immediate
needs, wants, and concerns. This also provides support for the hypothesis that there
is a positive association between BMI and gambling involvement.
Besides the recent work on problem gambling and obesity, the literature on psychology and leisure gambling may provide further hints about the hypothesized
relationship between BMI and gambling level. Individuals who are overweight seek
out less physical exercise (see Weinsier, Hunter, Heini, Goran, & Sell, 1998) because
a high BMI is linked to less physical activity at work as well as during leisure time
(Larsson, Lissner, Näslund, & Lindroos, 2008). Gambling in casinos, slot parlors,
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and bingo halls may be an alternative activity for overweight individuals to relieve
and/or escape from their boredom. Moreover, previous studies have shown that
individuals frequently use food to cope with emotions and that it is a mechanism to
reduce stress (e.g., Ozier et al., 2008). There is also a positive link between traumatic
experiences and obesity (Palmisano, Innamorati & Vanderlinden, 2016). On the one
hand, research shows that individuals who eat in response to emotions and stress
tend to be overweight or obese (Ozier et al., 2008; Palmisano, Innamorati, &
Vanderlinden, 2016). On the other hand, gambling can be an emotionally absorbing
experience in which gamblers can be deeply occupied in their games (Titz, Andrus, &
Miller, 2001), which can be a stressful leisure activity. Stress affects eating habits,
leading to unhealthy dietary intake and higher body weight. In fact, research reveals
that a high BMI increases the risk of depression and that depression is a predictor of
obesity (Luppino et al., 2010). These arguments also suggest a positive link between
BMI and gambling.
Given the increasing popularity of gambling as a form of leisure activity worldwide,
it is still unclear how BMI may be related to this emerging lifestyle (i.e., leisure
gambling). The purpose of this exploratory study is to examine the relationship
between BMI and gambling frequency across 16 different gambling types in order to
uncover the correlations between obesity and gambling activities. We also examine
gender differences throughout the study, as this is signiﬁcantly linked to eating habits
and gambling behavior.
Method
To explore the correlates between leisure gambling level and body weight as measured in terms of BMI, we used a data set collected by the Pew Research Center. This
data set contained relevant (and seldom found) information about individuals’ BMI
scores, gambling behavior, and demographics. The data came from a survey that was
conducted by telephone on a nationally representative sample of adults (18 years and
older) living in the United States (Taylor, Funk, & Craighill, 2006). It was designed
to represent all telephone households in the continental USA. In total, 2,250 telephone interviews were conducted in early 2006. The response rate was 27.5%.
Weighting was then used to offset patterns of non-response and applied with sample
balancing, an iterative sample weighting program. Of the respondents, 1,473
reported participating in at least one type of gambling activity in the past 12 months.
Data from these respondents were used for subsequent analyses in the current study.
Participants in the survey responded to dichotomous questions (yes/no) about 16
different types of gambling activities that they may have engaged in during the past
12 months. They then answered questions about their estimated level of gambling
participation across these 16 gambling activities, which included (1) playing bingo
for money, (2) visiting a casino, (3) betting on a horse race, (4) buying a state lottery
ticket, (5) buying a lottery ticket, (6) playing cards for money, (7) betting on Major
League Baseball when it is in season, (8) betting on professional basketball when it is
in season, (9) betting on professional football when it is in season, (10) playing a slot
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machine, (11) betting on college basketball when it is in season, (12) betting on
college football when it is in season, (13) betting on a dog race, (14) betting on a
boxing match, (15) gambling for money on the Internet, and (16) playing a video
poker machine for money. The original items were measured with a 5-point scale:
1 (once a week or more often), 2 (2 to 3 times a month), 3 (once a month), 4 (once
every few months), and 5 (less often). They were subsequently reverse coded for
further analysis.
Multiple regression models for male and female gamblers were generated separately
by using AMOS 22, with BMI score as an independent variable. AMOS 22 is particularly suitable, as it facilitates the simultaneous use of multiple indicators. Control
variables were considered along with level of gambling participation for each type
of gambling (dependent variable). Previous studies found that gambling level is
associated with age (Burns, Gillet, Rubinstein, & Gentry, 1990; Herring & Bledsoe,
1994; Young & Stevens, 2009), education level (Lam, 2007; Rogers, 1998), and income
(Abbot & Cramer, 1993; Currie et al., 2006). We also tested for multicollinearity among
independent variables and found that variance inﬂation factors ranged from 1.006 to
1.422, which are within the acceptable range (see O’brien, 2007). Table 1 shows the
correlation matrix of the key independent variables in the model.
Results
Among the 1,473 respondents who gambled in the past 12 months, the proportion of
females to males was almost 1:1. The average age was 47.9 years (SD = 17.01) and
the mean BMI score was 26.5 (SD = 5.17).
We ﬁrst explored the difference between respondents who were considered normal
weight versus those who were obese according to the WHO body weight classiﬁcation for BMI. About 40% (n = 237) of obese gamblers were female versus 59.3%
(n = 346) who were male (overweight gamblers were not included). In contrast, 57%
of normal weight gamblers were female (n = 705) and 43% were male (w2 = 42.61,
df = 1, p o .001). We conducted a series of analysis of variance (ANOVA) tests to
compare normal versus obese subjects for their levels of gambling participation
across all 16 gambling types. Preliminary results showed that there was a problem
Table 1
Correlation Matrix of Independent Variables
Variable

BMI

Age

Income

Education

BMI
Age
Income
Education

.05
-.05
-.07*

-.06*
.04

.44***

-

Note. BMI = body mass index.
* p o .05. ***p o .001.
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with group variances for a number of the gambling types, which were unequal and
hence violated the basic assumption of the ANOVA test. As a result, we used Welch’s
test (see Ruxton, 2006). Preliminary results showed that the obese group had a
signiﬁcantly higher level of gambling participation for ﬁve gambling types: (1) bingo,
(2) casino, (3) state lottery, (4) slot machine, and (5) college football (see Table 2).
In order to tackle the issue of multiple comparisons in the same sample (16 tests in
total), we applied the Holm-Bonferroni method using Gaetano’s approach (2013).
The Holm-Bonferroni method is more powerful than the traditional Bonferroni

Table 2
Comparison Between Normal and Obese Gamblers Across Types of Gambling Participation
No. Type of Gamblinga
1

Gambler

Play bingo for money

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Normal
Obese
Visit a casino
Normal
Obese
Bet on a horse race
Normal
Obese
Buy a state lottery ticket
Normal
Obese
Buy a lottery ticket
Normal
Obese
Play cards for money
Normal
Obese
Bet on Major League Baseball
Normal
when it is in season
Obese
Bet on professional basketball
Normal
when it is in season
Obese
Bet on professional football
Normal
when it is in season
Obese
Play a slot machine
Normal
Obese
Bet on college basketball
Normal
when it is in season
Obese
Bet on college football
Normal
when it is in season
Obese
Bet on a dog race
Normal
Obese
Bet on a boxing match
Normal
Obese
Gamble for money on the Internet Normal
Obese
Play a video poker
Normal
machine for money
Obese

N

Mean

SD

Welch’s F

df

Sign.

43
23
231
118
41
27
198
103
218
106
136
64
106
46
104
44
108
48
177
104
54
21
55
21
10
13
21
9
10
7
55
32

1.95
3.26
1.55
1.81
1.56
1.81
2.70
3.26
2.66
2.85
2.50
2.45
1.48
1.54
1.57
1.48
2.43
2.77
1.53
1.79
2.04
2.48
2.31
3.38
1.80
2.31
2.29
2.22
2.40
2.43
1.75
2.06

1.25
1.71
0.98
1.17
1.00
1.44
1.54
1.50
1.52
1.51
1.42
1.39
1.06
1.19
1.16
1.19
1.65
1.67
0.87
1.20
1.45
1.72
1.64
1.77
1.32
1.89
1.45
1.72
1.71
1.81
0.97
1.27

10.43

34.91

**

4.00

201.79

*

42.35

ns

9.43

211.54

**

1.16

209.27

ns

0.05

125.80

ns

0.09

77.68

ns

0.18

78.86

ns

1.43

89.589

ns

.635

3.79

167.12

*

1.07

31.71

ns

5.77

33.894

*

0.58

20.86

ns

0.01

13.18

ns

0.00

12.57

ns

1.49

52.07

ns

Note. ns = not signiﬁcant.
a
Item scale: 5 (once a week or more often), 4 (two to three times a month), 3 (once a month), 2 (once every few months),
1 (less often).
* p o .05. **p o .01.
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approach (Abdi, 2010). When the Holm-Bonferroni correction was applied, the results
showed that the obese group had a higher level of gambling participation only in
(1) bingo and (2) the state lottery.
Next, our multiple regression analyses showed gender differences in the results. The level
of gambling participation in male respondents, despite the inclusion of selected demographic variables, was positively associated (p o .05) with their BMI scores in only three
types of gambling activities: (1) horse races, (2) state lottery ticket, and (3) college
basketball (see Table 3). After the Holm-Bonferroni correction, their level of gambling
participation was not correlated with their BMI scores. For female respondents, their
level of gambling participation was positively associated with their BMI scores in seven
types of gambling activities: (1) bingo, (2) casino, (3) professional football, (4) slot
machine, (5) college football, (6) Internet, and (7) video poker machine (see Table 4).
After the Holm-Bonferroni correction, the following three types of activities were
signiﬁcantly and positively correlated with the level of gambling participation in female
gamblers: (1) casino, (2) college basketball, and (3) video poker machine.
Discussion
In this exploratory study, the association between gambling level and BMI was
broadly examined. The results showed that individuals who are considered obese
Table 3
Multiple Regression Results for Male Gamblers
Standardized Regression Weights
No. Type of Gambling
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

a

Bingo
Casino
Horse race
State lottery
Lottery
Cards
Major League Baseball
Professional basketball
Professional football
Slot machine
College basketball
College football
Dog race
Boxing match
Internet
Video poker machine

Sample Size

Age

39
317
67
272
297
239
190
185
195
251
97
98
26
40
22
104

-0.088
0.142**
0.039
0.078
0.162**
-0.118
-0.053
-0.208**
-0.053
0.061
0.075
-0.025
0.364
-0.201
0.527**
0.079

Education Family Income BMI Score R2
0.125
-0.215***
-0.112
-0.246***
-0.16*
-0.069
-0.039
0.064
-0.254**
-0.11
-0.277*
-0.214
-0.148
-0.179
-0.025
-0.168

-0.358*
-0.106
-0.322*
0.101
0.006
-0.162*
-0.157
-0.268***
0.056
-0.162*
0.054
0.039
-0.232
0.001
-0.111
-0.239*

0.19
0.037
0.296**
0.118*
0.044
0.055
0.09
0.019
0.063
0.078
0.207*
0.218
0.279
0.069
0.093
0.171

.14
.10
.25
.07
.05
.06
.04
.10
.07
.07
.12
.09
.32
.09
.31
.16

Note. BMI = body mass index.
a
Item scale: 5 (once a week or more often), 4 (two to three times a month), 3 (once a month), 2 (once every few months),
1 (less often).
* p o .05. **p o .01. ***p o .001.
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Table 4
Multiple Regression Results for Female Gamblers
Standardized Regression Weights
No. Type of Gamblinga
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Bingo
Casino
Horse race
State lottery
Lottery
Cards
Major League Baseball
Professional basketball
Professional football
Slot machine
College basketball
College football
Dog race
Boxing match
Internetb
Video poker machine

Sample Size

Age

87
319
39
270
302
112
84
84
85
283
38
37
12
11
66

0.242**
0.094
-0.11
0.157**
-0.009
0.162
-0.058
-0.335***
-0.08
-0.004
-0.512***
-0.201
-0.199
-0.176
-0.179

Education Family Income BMI Score R2
-0.142
0.031
-0.302
-0.1
-0.202**
-0.001
-0.083
0.03
-0.124
-0.047
0.041
0.131
-0.043
0.094
0.015

-0.336***
-0.188**
-0.093
-0.059
-0.004
-0.149
-0.223
-0.324**
-0.133
-0.235***
-0.198
-0.318
-0.443
-0.16
-0.105

0.254**
0.181**
0.049
0.110
-0.042
-0.029
0.080
-0.063
0.257*
0.172**
0.361**
0.433
-0.258
0.239
0.357**

.39
.09
.13
.07
.04
.06
.09
.17
.14
.11
.40
.32
.24
.11
.17

Note. BMI = body mass index.
a
Item scale: 5 (once a week or more often), 4 (two to three times a month), 3 (once a month), 2 (once every few months),
1 (less often).
b
Very small sample size (n = 4 only); hence, taken out of analysis.
* p o .05. **p o .01. ***p o .001.

(vs. those who have a normal BMI) were more likely to play bingo for money and to
buy a state lottery ticket. Furthermore, after we adjusted for multiple comparisons in
the same sample, BMI was signiﬁcantly and positively associated with the level of
gambling participation for female gamblers but not for male gamblers. For female
gamblers, three different types of gambling activities were positively associated with
BMI scores: (1) casino, (2) college basketball, and (3) video poker machine. The
results therefore reveal that there is a relationship between body weight and level of
gambling participation, although this association is found only in a few gambling
types and among female gamblers. These ﬁndings provide partial, but limited,
support to the hypothesis that there is a positive link between BMI and gambling
beyond problem gambling.
Several viable explanations can be given for the BMI-gambling link. One relates to
previous studies on the positive link between time and delay discounting and BMI
(e.g., Borghans & Golsteyn, 2006; Weller et al., 2008). A higher BMI was associated
with greater immediate gratiﬁcation, and less value was placed on future rewards
(Weller et al., 2008). These studies, along with research that connects BMI to
impulsivity (e.g., Algren et al., 2015) and impulsivity to gambling (e.g., Blain et al.,
2015; Vitaro et al.,1999), provide support for a positive link between BMI and
gambling, as observed from some of the gambling types in the current study.
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Previous research found that, compared with non-obese gamblers, obese gamblers
are more likely to make more irrational choices because they are less able to
moderate their risk taking (Grant et al., 2015). This observation implies an association between obesity and impaired cognitive ability, particularly in risk-taking
decisions. This association may have led to greater gambling frequency (for some
games in the current study) among obese gamblers, resulting in more ﬁnancial losses.
The results of the current study suggest that gender may be a potential moderator for
the BMI-gambling link. Obese females, who are under greater social pressure to look
slim and attractive, are often the subject of prejudice and deemed to be socially
undesirable (Crandall, 1994). A review of the academic literature has revealed a clear
and pervasive bias against obese people (see Carr & Friedman, 2005; Crandall, 1994;
Puhl & Brownell, 2001). Such social bias and discrimination is evidenced even
among health professionals who specialize in obesity (Schwartz, Chambliss,
Brownell, Blair, & Billington, 2003). The literature also supports a signiﬁcantly
lower perceived self-worth among obese children, particularly girls (Franklin,
Denyer, Steinbeck, Caterson, & Hill, 2006; O’dea, 2006). Moreover, obesity has
been associated with major depressive symptoms (Mukamal & Miller, 2009; Scott,
McGee, Wells, & Oakley Browne, 2008; Zhao et al., 2009). Hence, a higher BMI
tends to be associated with mental health disorders that include major depression. To
cope with depression, females may actively participate in gambling. Escape from
one’s daily problems through gambling is often a key motivation and coping strategy
reported by gamblers (Fisher, 1993; Loroz, 2004; Wood & Grifﬁths, 2007).
Perhaps the most direct explanation for the BMI-gambling link in our study stems
from the fact that obese individuals tend to seek out less physical activities for leisure
(Larsson et al., 2008; Pagoto, Spring, Cook, McChargue, & Schneider, 2006). Gambling, in the case of casino participation, is conducted indoors within a comfortable
environment. In particular, activities involving a casino typically require individuals
to physically go to a speciﬁc venue (e.g., casino or related gaming centre) and thus
may be substitutes for other social, leisure, or sports activities (Lam, 2007). Hence,
gambling may be an attractive choice for obese individuals, similar to the relationship between a sedentary lifestyle and obesity, especially TV watching (JohnsonTaylor & Everhart, 2006). A recent study by Algren et al. (2015) also found that
problem gamblers eat more unhealthily and are more likely to be obese than nonproblem gamblers. This may affect females more, given that previous studies tend to
support the ﬁnding that females are less engaged in physical activities (Flintoff &
Scraton, 2001).
Limitations
Given the exploratory nature of the current research, we were unable to determine
the cause of any association. The study aimed to stimulate more research interest and
a discussion of the BMI-gambling link, as well as a better understanding of the health
risks of obesity and gambling. The results have implications for understanding the
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lifestyle and consumption patterns of obese people (and gamblers) for public policy
makers and personnel working in the health care industry.
The ﬁndings should be read with caution, however, because the current study used a
secondary data set gathered in 2006; in addition, the increasing prevalence of
overweight and obesity has not been captured in this study. Sample sizes between
male and female gamblers varied and with some gambling types were below 50.
Self-reported weight may also involve issues of underreporting and hence
underestimation in the prevalence of overweight and obesity (Elgar, Roberts,
Tudor-Smith, & Moore, 2005).
In addition, the average BMI of respondents was greater than 26, meaning that they
were slightly overweight on average. Notably, BMI is not the only index that reﬂects
the body fatness of an individual: Lean body mass (Crabtree et al., 2004; Forbes &
Reina, 1970; Lønbro et al., 2013) and waist circumference (Ford, Maynard, & Li,
2014; Janssen, Katzmarzyk, & Ross, 2004) can also be used as screening tools for
body fatness and individual health. Since measurements of lean body mass and waist
circumference require equipment to evaluate body fat percentage with a measurement error, BMI remains a practical predictor of health risk. The adjusted BMI
should be used when considering racial diversity (Cole, Bellizzi, Flegal, & Dietz,
2000; Ko et al., 2001; Ramachandran & Snehalatha, 2010; Seidell, 2000).
On the issue of testing for gender differences in the BMI-gambling link across the
various types of gambling, a multigroup comparison with a structural equation
model would have been better; this was not, however, used in current study. Lastly,
the percentage of variances explained by BMI as measured by R2 was not that high.
This means that there are other explanatory factors for gambling frequency that
are not accounted for in the current study. Although small, the strength of the
relationship between BMI and gambling frequency is signiﬁcant and consistent
across a few types of gambling activities.
Conclusion
This exploratory study was designed to provide a limited evaluation of the possibility
of a BMI-gambling link. The results show that female gamblers are more likely to
experience a BMI-gambling link in a few limited gambling types that include casino
gambling. Although we discussed several potential reasons as to why this is the case,
further in-depth primary studies are needed. Future studies must include some, if not
all, of the antecedents discussed in order to achieve a more holistic understanding of
the effects of gambling on the health of gamblers.
References
Abbott, D. A., & Cramer, S. L. (1993). Gambling attitudes and participation:
A Midwestern survey. Journal of Gambling Studies, 9, 247–263.

106

RELATIONSHIP BETWEEN BMI, OBESITY AND GAMBLING

Abdi, H. (2010). Holm’s sequential Bonferroni procedure. In Neil Salkind (Ed.),
Encyclopedia of research design (pp. 1–8). Thousand Oaks, CA: Sage.
Adams, J., & Nettle, D. (2009). Time perspective, personality and smoking, body
mass, and physical activity: An empirical study. British Journal of Health
Psychology, 14, 83–105.
Algren, M. H., Ekholm, O., Davidsen, M., Larsen, C. V., & Juel, K. (2015). Health
behaviour and body mass index among problem gamblers: Results from a
nationwide survey. Journal of Gambling Studies, 31, 547–556.
Black, D. W., Shaw, M., McCormick, B., & Allen, J. (2013). Pathological gambling:
Relationship to obesity, self-reported chronic medical conditions, poor lifestyle
choices, and impaired quality of life. Comprehensive Psychiatry, 54, 97–104.
Blain, B., Gill, P. R., & Teese, R. (2015). Predicting problem gambling in Australian
adults using a multifaceted model of impulsivity. International Gambling Studies, 15,
239–255.
Borghans, L., & Golsteyn, B. H. (2006). Time discounting and the body mass index:
Evidence from the Netherlands. Economics and Human Biology, 4, 39–61.
Braet, C., Claus, L., Verbeken, S., & Van Vlierberghe, L. (2007). Impulsivity in
overweight children. European Child and Adolescent Psychiatry, 16, 473–483.
Burns, A. C., Gillet, P. G., Rubinstein, M., & Gentry, J. W. (1990). An exploratory
study of lottery playing, gambling addiction and links to compulsive consumption.
Advances in Consumer Research, 17, 298–305.
Carr, D., & Friedman, M. A. (2005). Is obesity stigmatizing? Body weight, perceived
discrimination, and psychological well-being in the United States. Journal of Health
and Social Behavior, 46, 244–259.
Cole, T. J., Bellizzi, M. C., Flegal, K. M., & Dietz, W. H. (2000). Establishing a
standard deﬁnition for child overweight and obesity worldwide: International survey.
British Medical Journal, 320, 1240–1243.
Crabtree, N. J., Kibirige, M. S., Fordham, J. N., Banks, L. M., Muntoni, F., Chinn,
D., Shaw, N. J. (2004). The relationship between lean body mass and bone mineral
content in paediatric health and disease. Bone, 35, 965–972.
Crandall, C. S. (1994). Prejudice against fat people: Ideology and self-interest.
Journal of Personality and Social Psychology, 66, 882–894.

107

RELATIONSHIP BETWEEN BMI, OBESITY AND GAMBLING

Currie, S. R., Hodgins, D. C., Wang, J., El-Guebaly, N., Wynne, H., & Chen, S.
(2006). Risk of harm among gamblers in the general population as a function of level
of participation in gambling activities. Addiction, 101, 570–580.
De Laet, C., Kanis, J. A., Odén, A., Johanson, H., Johnell, O., Delmas, P.,
Tenenhouse, A. (2005). Body mass index as a predictor of fracture risk:
A meta-analysis. Osteoporosis International, 16, 1330–1338.
Delgado-Rico, E., Río-Valle, J. S., González-Jiménez, E., Campoy, C., &
Verdejo-García, A. (2012). BMI predicts emotion-driven impulsivity and cognitive
inﬂexibility in adolescents with excess weight. Obesity, 20, 1604–1610.
Dunstan, D. W., Zimmet, P. Z., Welborn, T. A., De Courten, M. P., Cameron, A. J.,
Sicree, R. A., Shaw, J. E. (2002). The rising prevalence of diabetes and impaired
glucose tolerance: The Australian Diabetes, Obesity and Lifestyle Study. Diabetes
Care, 25, 829–834.
Elgar, F. J., Roberts, C., Tudor-Smith, C., & Moore, L. (2005). Validity of
self-reported height and weight and predictors of bias in adolescents. Journal of
Adolescent Health, 37, 371-375.
Fisher, S. (1993). The pull of the fruit machine: A sociological typology of young
players. The Sociological Review, 41, 446–474.
Flegal, K. M., Carroll, M. D., Ogden, C. L., & Johnson, C. L. (2002). Prevalence
and trends in obesity among US adults, 1999–2000. JAMA, 288, 1723–1727.
Flintoff, A., & Scraton, S. (2001). Stepping into active leisure? Young women’s
perceptions of active lifestyles and their experiences of school physical education.
Sport, Education and Society, 6, 5–21.
Forbes, G. B., & Reina, J. C. (1970). Adult lean body mass declines with age: Some
longitudinal observations. Metabolism, 19, 653–663.
Ford, E. S., Maynard, L. M., & Li, C. (2014). Trends in mean waist circumference
and abdominal obesity among US adults, 1999–2012. JAMA, 312, 1151–1153.
Franklin, J., Denyer, G., Steinbeck, K. S., Caterson, I. D., & Hill, A. J. (2006).
Obesity and risk of low self-esteem: A statewide survey of Australian children.
Pediatrics, 118, 2481–2487.
Gaetano, J. (2013). Holm-Bonferroni sequential correction: An EXCEL calculator
(1.1) [Microsoft Excel workbook]. Retrieved from https://www.researchgate.net/publi
cation/236969037_Holm-Bonferroni_Sequential_Correction_An_EXCEL_Calculator

108

RELATIONSHIP BETWEEN BMI, OBESITY AND GAMBLING

Grant, J. E., Derbyshire, K., Leppink, E., & Chamberlain, S. R. (2015). Obesity and
gambling: Neurocognitive and clinical associations. Acta Psychiatrica Scandinavica,
131, 379–386.
Herring, M., & Bledsoe, T. (1994). A model of lottery participation: Demographics,
context, and attitudes. Policy Studies Journal, 22, 245–257.
Janssen, I., Katzmarzyk, P. T., & Ross, R. (2004). Waist circumference and not body
mass index explains obesity-related health risk. The American Journal of Clinical
Nutrition, 79, 379–384.
Johnson-Taylor, W. L., & Everhart, J. E. (2006). Modiﬁable environmental and
behavioral determinants of overweight among children and adolescents: Report of a
workshop. Obesity, 14, 929–966.
Khullar, K., Agarwal, A., & du Plessis, S. S. (2014). BMI and obesity. In S. S. du
Plessis, A. Agarwal, & E. S. Sabanegh Jr. (Eds.), Male infertility: A complete guide to
lifestyle and environmental factors (pp. 31–45). New York, NY: Springer.
Ko, G. T., Tang, J., Chan, J. C., Sung, R., Wu, M. M., Wai, H. P., & Chen, R.
(2001). Lower BMI cut-off value to deﬁne obesity in Hong Kong Chinese: An
analysis based on body fat assessment by bioelectrical impedance. British Journal of
Nutrition, 85, 239–242.
Kuczmarski, R. J., Carroll, M. D., Flegal, K. M., & Troiano, R. P. (1997). Varying
body mass index cutoff points to describe overweight prevalence among US adults:
NHANES III (1988 to 1994). Obesity Research, 5, 542–548.
Lam, D. (2007). An exploratory study of gambling motivations and their impact on
the purchase frequencies of various gambling products. Psychology & Marketing, 24,
815–827.
Larsson, I., Lissner, L., Näslund, I., & Lindroos, A. K. (2008). Leisure and
occupational physical activity in relation to body mass index in men and women.
Food and Nutrition Research, 48, 165–172.
Lønbro, S., Dalgas, U., Primdahl, H., Johansen, J., Nielsen, J. L., Overgaard, J., &
Overgaard, K. (2013). Lean body mass and muscle function in head and neck cancer
patients and healthy individuals—Results from the DAHANCA 25 study. Acta
Oncologica, 52, 1543–1551.
Loroz, P. S. (2004). Golden-age gambling: Psychological beneﬁts and self-concept
dynamics in aging consumers’ consumption experiences. Psychology &
Marketing, 21, 323–349.

109

RELATIONSHIP BETWEEN BMI, OBESITY AND GAMBLING

Luppino, F. S., de Wit, L. M., Bouvy, P. F., Stijnen, T., Cuijpers, P., Penninx, B. W.,
& Zitman, F. G. (2010). Overweight, obesity, and depression: A systematic review
and meta-analysis of longitudinal studies. Archives of General Psychiatry, 67,
220–229.
Mukamal, K. J., & Miller, M. (2009). BMI and risk factors for suicide: Why is BMI
inversely related to suicide? Obesity, 17, 532–538.
Nower, L., & Blaszczynski, A. (2006). Impulsivity and pathological gambling:
A descriptive model. International Gambling Studies, 6, 61–75.
O’brien, R. M. (2007). A caution regarding rules of thumb for variance inﬂation
factors. Quality and Quantity, 41, 673–690.
O’dea, J. A. (2006). Self-concept, self-esteem and body weight in adolescent females:
A three-year longitudinal study. Journal of Health Psychology, 11, 599–611.
Ozier, A. D., Kendrick, O. W., Leeper, J. D., Knol, L. L., Perko, M., & Burnham, J.
(2008). Overweight and obesity are associated with emotion- and stress-related eating
as measured by the Eating and Appraisal Due to Emotions and Stress Questionnaire.
Journal of the American Dietetic Association, 108, 49–56.
Pagoto, S. L., Spring, B., Cook, J. W., McChargue, D., & Schneider, K. (2006).
High BMI and reduced engagement and enjoyment of pleasant events. Personality
and Individual Differences, 40, 1421–1431.
Palmisano, G. L., Innamorati, M., & Vanderlinden, J. (2016). Life adverse
experiences in relation with obesity and binge eating disorder: A systematic
review. Journal of Behavioral Addictions, 5, 11–31.
Puhl, R., & Brownell K. D. (2001). Bias, discrimination and obesity. Obesity
Research, 9, 788–805.
Ramachandran, A., & Snehalatha, C. (2010). Rising burden of obesity in Asia.
Journal of Obesity, 2010, 1–8.
Renehan, A. G., Tyson, M., Egger, M., Heller, R. F., & Zwahlen, M. (2008). Bodymass index and incidence of cancer: A systematic review and meta-analysis of
prospective observational studies. The Lancet, 371, 569–578.
Rexrode, K. M., Hennekens, C. H., Willett, W. C., Colditz, G. A., Stampfer, M. J.,
Rich-Edwards, J. W., Manson, J. E. (1997). A prospective study of body mass index,
weight change, and risk of stroke in women. JAMA, 277, 1539–1545.
Rogers, P. (1998). The cognitive psychology of lottery gambling: A theoretical
review. Journal of Gambling Studies, 14, 111–134.

110

RELATIONSHIP BETWEEN BMI, OBESITY AND GAMBLING

Ruxton, G. D. (2006). The unequal variance t-test is an underused alternative to
Student’s t-test and the Mann–Whitney U test. Behavioral Ecology, 17, 688–690.
Schwartz, M. B., Chambliss, H. O. N., Brownell, K. D., Blair, S. N., & Billington, C.
(2003). Weight bias among health professionals specializing in obesity. Obesity
Research, 11, 1033–1039.
Scott, K. M., McGee, M. A., Wells, J. E., & Oakley Browne, M. A. (2008). Obesity
and mental disorders in the adult general population. Journal of Psychosomatic
Research, 64, 97–105.
Seidell, J. C. (2000). Obesity, insulin resistance and diabetes—A worldwide epidemic.
British Journal of Nutrition, 83, S5–S8.
Simon, G. E., Von Korff, M., Saunders, K., Miglioretti, D. L., Crane, P. K., van
Belle, G., & Kessler, R. C. (2006). Association between obesity and psychiatric
disorders in the US adult population. Archives of General Psychiatry, 63, 824–830.
Steel, Z., & Blaszczynski, A. (1998). Impulsivity, personality disorders and
pathological gambling severity. Addiction, 93, 895–905.
Tang, C. S. K., & Wu, A. M. (2012). Impulsivity as a moderator and mediator
between life stress and pathological gambling among Chinese treatment-seeking
gamblers. International Journal of Mental Health and Addiction, 10, 573–584.
Taylor, P., Funk, C., & Craighill, P. (2006). Gambling: As the take rises, so
does public concern. Retrieved from the Pew Research Center website: http://
pewsocialtrends.org/ﬁles/2010/10/Gambling.pdf
Titz, K., Andrus, D., & Miller, J. (2012). Hedonistic differences between mechanical
game players and table game players: an exploratory investigation on the road to a
comprehensive theory for gambling. UNLV Gaming Research & Review Journal, 6,
23–32.
Troiano, R. P., Frongillo, E. A., Jr., Sobal, J., & Levitsky, D. A. (1996). The
relationship between body weight and mortality: A quantitative analysis of
combined information from existing studies. International Journal of Obesity and
Related Metabolic Disorders, 20, 63–75.
Vitaro, F., Arseneault, L., & Tremblay, R. E. (1999). Impulsivity predicts problem
gambling in low SES adolescent males. Addiction, 94, 565–575.
Weinsier, R. L., Hunter, G. R., Heini, A. F., Goran, M. I., & Sell, S. M. (1998). The
etiology of obesity: Relative contribution of metabolic factors, diet, and physical
activity. The American Journal of Medicine, 105, 145–150.

111

RELATIONSHIP BETWEEN BMI, OBESITY AND GAMBLING

Weller, R. E., Cook, E. W., III, Avsar, K. B., & Cox, J. E. (2008). Obese women
show greater delay discounting than healthy-weight women. Appetite, 51, 563–569.
Wood, R. T., & Grifﬁths, M. D. (2007). A qualitative investigation of problem
gambling as an escape-based coping strategy. Psychology and Psychotherapy:
Theory, Research and Practice, 80, 107–125.
World Health Organization. (2014a). BMI classiﬁcation. Retrieved from http://apps.
who.int/bmi/index.jsp?introPage=intro_3.html
World Health Organization. (2014b). Obesity and overweight. Retrieved from http://
www.who.int/mediacentre/factsheets/fs311/en/
Young, M., & Stevens, M. (2009). Player preferences and social harm: An analysis of
the relationships between player characteristics, gambling modes, and problem
gambling. International Journal of Mental Health and Addiction, 7, 262–279.
Zhao, G., Ford, E. S., Dhingra, S., Li, C., Strine, T. W., & Mokdad, A. H. (2009).
Depression and anxiety among US adults: Associations with body mass index.
International Journal of Obesity, 33, 257–266.
*******
Submitted September 5, 2016; accepted March 25, 2017. This article was peer
reviewed. All URLs were available at the time of submission.
For correspondence: Desmond Lam, Ph.D., Faculty of Business Administration,
University of Macau, Avenida da Universidade, Taipa, Macau, China. E-mail:
DesmondL@umac.mo
Competing interests: None declared (all authors).
Ethics approval: None required as the study used secondary de-identiﬁed data.
Acknowledgements: None.

112

