
Addictive Behaviors Reports 1 (2015) 57–63

Contents lists available at ScienceDirect

Addictive Behaviors Reports

j ourna l homepage: www.e lsev ie r .com/ locate /abrep
Culture and age influences upon gambling and problem gambling
Mythily Subramaniam a,b,⁎, Edimansyah Abdin a, Shazana Shahwan a, Janhavi Ajit Vaingankar a, Louisa Picco a,
Colette Joy Browning c,d, Shane Andrew Thomas c,e, Siow Ann Chong a

a Research Division, Institute of Mental Health, Singapore
b Saw Swee Hock School of Public Health, Singapore
c School of Primary Health Care, Monash University, Australia
d Research Institute, RDNS, Australia
e Office of the Pro Vice-Chancellor (International) University of Adelaide, Australia
⁎ Corresponding author at: Institute ofMental Health, B
Buangkok View, 539747, Singapore.

E-mail address: Mythily@imh.com.sg (M. Subramania

http://dx.doi.org/10.1016/j.abrep.2015.04.004
2352-8532/© 2015 The Authors. Published by Elsevier B.V
a b s t r a c t
a r t i c l e i n f o
Article history:

Received 12 February 2015
Received in revised form 24 April 2015
Accepted 24 April 2015
Available online 25 April 2015

Keywords:
Survey
Composite international diagnostic interview
South oaks gambling screen
Chronic physical conditions

Objective: This study aimed to (i) examine the prevalence and types of gambling, (ii) establish prevalence of
‘pathological’ gambling, (iii) explore the correlates of gambling, and (iv) establish psychiatric and physical co-
morbidity in a sample of older adult gamblers (≥60 years) in contrast to younger gamblers in a representative
population sample in Singapore.
Method: This paper reports the results of a secondary analysis of data from a representative community survey of
6616 participants, of which 2252 had engaged in gambling activities at least once in their lifetime.
Results: 48.9% of older adults reported lifetime gambling. Older gamblersweremore likely to bemales,married or
widowed (vs. nevermarried), with pre-primary, primary and secondary education (vs. university), economically
inactive (vs. employed) and had personal annual incomeof SGD $19,999 and below (vs. SGD $50,000 and above).
Older gamblers had significantly higher rates of betting on horses, playing numbers or betting on lotteries, and

playing Mahjong. After adjusting for demographic variables in multiple logistic regression analyses, gamblers
aged 60 years and older had significantly lower odds of having pathological gambling than those in the younger
age group (OR= 0.4). Older gamblers had significantly higher odds of having diabetes (OR= 3.2), hypertension
(OR = 4.9), and any comorbid chronic physical condition assessed in this study.
Conclusions: For themajority of older adults, gambling remains a recreational activity that is entertaining and away
of socialization. However, onemust remain cognizant of the possible risks for some to develop disordered gambling.
© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Gambling is often defined as ‘wagering money or something of mate-
rial value on an event of uncertain outcome with the primary intent of
winning additional money or material goods’ (Productivity Commission,
1999). However it takes on different meanings depending on the cultural
and historical context in which it is used. Pathological gambling was
classified by the Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV-TR) as an impulse control disorder characterized
by persistent and recurrent maladaptive gambling behavior with dire
consequences (American Psychiatric Association, 2000). However in the
Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition
(DSM-5) ‘Gambling Disorder’ has been included under ‘Substance-
Related and Addictive Disorders’ and defined as a 'persistent and
recurrent problematic gambling behavior leading to clinically significant
impairment or distress, as indicated by the individual exhibiting four (or
uangkokGreenMedical Park, 10

m).

. This is an open access article under
more) symptoms as described by a checklist in a 12-month period'
(American Psychiatric Association, 2013).

The relationship between gambling and age has been studied in
various jurisdictions and in some studies gambling and problematic
gambling behavior have been found to be more prevalent among
those belonging to the younger age group (Stitt et al., 2003; Desai
et al., 2004; McKay, 2005; Wiebe and Cox, 2005). However, two global
phenomena that have come into play over the past few decades are
influencing this trend. The first concerns the changing global population
demographics (United Nations, n.d.). The World Economic Forum
(World Economic Forum, 2012) reported that the proportion of those
aged over 60 years has increased from 8% of the world population
(200 million people) in 1950 to around 11% (760 million) in 2011,
and this is projected to rapidly increase to 22% (2 billion) by 2050. The
second phenomenon pertains to the increase in the number and acces-
sibility of legal gambling avenues inmany jurisdictions. The legalization
of state-sanctioned gambling facilities and proliferation of casinos
worldwide have resulted in increased social acceptance of gambling as
a pastime among older adults (Boreham et al., 2006; Levens et al.,
2005). A recent systematic review suggested that the prevalence of
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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lifetime ‘problem or pathological’ gambling among older adults ranges
from 0.01% to 10.9%. Additionally gambling disorder among older adults
was associated with significant psychiatric and physical comorbidity
(Subramaniam et al., 2015).

Culture plays an important role in gambling. Raylu and Oei (Raylu
and Oei, 2004) noted that cultural beliefs and values can influence
gambling behaviors and help-seeking attitudes. They suggested that
cultures that have values and beliefs that favor gambling (such as the
Chinese) are more likely to gamble or develop problem gambling com-
pared to cultures that do not have values that encourage gambling. Sim-
ilarly they opined that cultures that have negative attitudes towards
getting professional help are less likely to try and get help when they
initially begin experiencing problems with their gambling and, thus
are more likely to continue gambling and subsequently develop prob-
lem gambling. A recent study of gambling among older adults in Hong
Kong concluded that the elderly gamblers inHongKong ‘share the social
space created through gambling with fellow senior gamblers, which
seems to provide social interactions in the form in which they are com-
fortable to participate and that gambling may provide an existential
meaning to their lives in the hectic city life of Hong Kong’ (Ohtsuka
and Chan, 2014).

Singapore is an island city-nation off the southern tip of the Malay
Peninsula. In 2013, the population of Singapore was just under 5.4 mil-
lion, of which 3.85 million are Singapore residents. Of these residents,
74.2% are of Chinese descent, 13.3% are Malays, 9.1% are Indians
and 3.3% are categorized as Other ethnicity. (Singapore Department of
Statistics, 2013).

The population of older adults (defined as persons aged 65 years and
older) in Singapore has grown. While in 1965 they comprised 2.5%
of the population, this proportion had increased to 11% in 2014
(Statistics Singapore Population Trends, 2014). Gambling activities
also differ significantly in the cultural groups within this population.
While gambling is very popular among the Chinese due to the fact
that it is an acceptable form of social activity (Raylu and Oei, 2004; Lai,
2006); gambling is forbidden according to the tenets of Islam — the
predominant religion of the Malay population in Singapore. While few
studies have focused on gambling trends among Indians in Singapore,
a recent report from India suggests that despite being socially conserva-
tive and ambivalent about gambling, an estimated USD $60 billion was
wagered in the country in 2010 (KPMG International, 2010). Few stud-
ies in Singapore have examined the effects of age and culture on gam-
bling on the Singaporean population. A recent study from Singapore
conducted on adults aged 55 years and above using the Canadian prob-
lem gambling index (CPGI) (Ferris and Wynne, 2001), reported a life-
time gambling participation rate of 56.2%. Among those who had
lifetime gambling, 69.7% had gambled in the past 12 months and 2.2%
met the criteria for problem gambling. The study however did not find
ethnicity to be a significant predictor of problem gambling among the
older adults (Tse et al., 2013).

The aims of the current study were to (i) examine the prevalence
and types of gambling (ii) establish prevalence of ‘pathological’ gam-
bling (iii) explore the correlates of gambling and (iv) establish psychiatric
and physical comorbidity in a sample of older adult gamblers (≥60 years)
in contrast to younger gamblers in a representative population sample in
Singapore.

2. Methods

The data for the current studywas extracted from the SingaporeMen-
tal Health Study (SMHS), which was a survey of Singapore Residents (in-
cluding Singapore Citizens and Permanent Residents) aged 18 years and
above, conducted from December 2009 to December 2010. This was a
population-based, cross-sectional, epidemiological study; themethodolo-
gy of which has been described in detail previously (Subramaniam et al.,
2012). A probability sample was randomly selected using a dispropor-
tionate stratified sampling design and in order to make inferences of
prevalence rates of mental disorders to the entire population of
Singapore Residents, the survey data were weighted to the 2007 resident
population. Theweighting of the datawas taken into account in data anal-
yses using SAS software version 9.2. The studywas approved by the ethics
committee (National Healthcare Group, Domain Specific Review Board)
and all respondents and parents/guardians of those aged below 21 years
gave written informed consent for participating in the study.

2.1. Data collection and instruments

The assessment of mental disorders was established using version
3.0 of the World Mental Health Composite International Diagnostic In-
terview (CIDI) (Kessler and Ustun, 2004). Diagnostic modules for life-
time and 12-month prevalence of affective disorders including major
depressive disorder (MDD) and bipolar disorder; anxiety disorders, in-
cluding generalized anxiety disorder (GAD) and obsessive compulsive
disorder (OCD) and alcohol use disorder (AUD) were included in the
survey. CIDI organic exclusion rules as well as diagnostic hierarchy
ruleswere applied to generate thefinal diagnoses. Nicotine dependence
was established using theModified FagerstromTest for NicotineDepen-
dence (Heatherton et al., 1991).

The interview also gathered information on a range of chronic med-
ical conditions. We used a modified version of the CIDI checklist of
chronic medical conditions for this purpose and respondents were
asked to report any of the conditions listed in the checklist. The list com-
prised 15 chronicmedical conditionswhichwere re-classified into eight
types of physical disorders: (1) respiratory disorders (asthma, chronic
lung disease such as chronic bronchitis or emphysema), (2) diabetes,
(3) hypertension and high blood pressure, (4) chronic pain (arthritis
or rheumatism, back problems including disk or spine, migraine head-
aches), (5) cancer, (6) neurological disorders (epilepsy, convulsion,
Parkinson's disease), (7) cardiovascular disorders (stroke or major paral-
ysis, heart attack, coronary heart disease, angina, congestive heart failure
or other heart disease), and, (8) ulcer and chronic inflamed bowel condi-
tions (stomach ulcer, chronic inflamed bowel, enteritis, or colitis) (Chong
et al., 2012).

The South Oaks Gambling Screen (SOGS) was used to screen for
pathological gambling. SOGS is based on the Diagnostic and Statistical
Manual of Mental Disorders Third Edition (DSM-III) (American Psychi-
atric Association, 1980) criteria for pathological gambling (Lesieur and
Blume, 1987). The English version of SOGS has been validated in the
Singapore population (Abdin et al., 2012). The SOGS is composed of
20 scoring items, all equally weighted, requiring a ‘yes’ or ‘no’ answer.
To score, each ‘yes’ answer attains one point. The non-scoring items
identify the type of gambling, amount of money gambled in a day, and
relatives and friends with a gambling problem. For the purpose of this
study, respondents scoring 5 or more were categorized as ‘probable
pathological gamblers’, and those scoring 0 as ‘non-problem gamblers’.
Those scoring 1 to 4 in SOGS were categorized as ‘problem gamblers’.
Those who stated that they had never gambled in their lives were cate-
gorized as non-gamblers.

Health related quality of life (HRQOL)wasmeasured using the Euro-
Quality of Life Scale (EQ-5D) (EuroQol Group, 1990); a standardized
measure of health status developed by the EuroQol Group. The utility-
based EQ-5D index score ranges from −0.59 to 1.00 with negative
values representing health states worse than being dead, 0 representing
being dead, and 1.00 representing the state of full health. Population
norms have been established for EQ-5D in Singapore (Abdin et al.,
2013; Abdin et al., in press). The EQ-5D has been used widely in
Singapore to examine HRQOL among different disease groups
(Subramaniam et al., 2014; Wang et al., 2014).

2.2. Statistical analyses

All estimates were weighted to adjust for over sampling and post-
stratified for age and ethnicity distributions between the survey sample



59M. Subramaniam et al. / Addictive Behaviors Reports 1 (2015) 57–63
and the Singapore resident population in 2007. Weighted mean and
standard error were calculated for continuous variables, and frequen-
cies and percentages for categorical variables. The demographic charac-
teristicswere compared among the groups (those aged 18–59 years and
those 60 years and above) and tested for significant differences using
Chi-square tests. Logistic regression models were used to generate
odd ratios (ORs) and 95% confidence intervals for relationship between
outcome variables and predictor variables. Mean EQ-5D index scores
were compared between two groups using ANOVA test followed by
multiple linear regression to adjust for demographic variables. Statisti-
cal significance was evaluated at the b0.05 level using two-sided tests.
All statistical analyses were carried out using the Statistical Analysis
Software (SAS) System version 9 (SAS Institute Inc., 2008).

3. Results

2252 respondents who had engaged in gambling activities at least
once in their lifetime were included in this study. About 57.5% of the
overall sample was male, with a mean age of 43.9 years, ranging from
19 to 89 years. 1232 respondents (90.1%) were of Chinese descent,
268 (2.7%) were Malays, 628 (5%) were Indians and 123 (2.2%)
belonged to ‘Other’ ethnic group. Table 1 shows the demographic
characteristics of gamblers by age groups. Logistic regression analy-
ses indicate that older gamblers were more likely to be males, mar-
ried or widowed (vs. never married), with pre-primary, primary and
secondary education (vs. university), andwere economically inactive (vs.
employed) and had personal annual income of SGD $19,999 and below
(vs. SGD$50,000 and above).Malayswere less likely to beolder gamblers.

Gamblers aged 18–59 years had significantly higher rates of playing
cards for money, betting on sports and playing dice games while older
gamblers had significantly higher rates of betting on horses, playing
Table 1
Demographic characteristics of gamblers by the two age groups (n = 2252).

Gamblers aged 19–59 years
(N = 1990)

Gamblers age
and older (N

N % N

Ethnicity
Chinese 1075 89.5 157
Malay 253 3.0 15
Indian 562 5.2 67
Others 100 2.3 23

Gender
Male 1267 56.1 184
Female 723 43.9 78

Marital status
Never married 607 33.1 18
Currently married 1273 61.2 203
Divorced/separated 89 4.5 9
Widowed 20 1.1 32

Education
Pre-primary 34 2.1 40
Primary 226 11.9 74
Secondary 586 27.5 85
Pre-U/junior college/diploma 435 24.2 38
Vocational 205 8.4 4
University 504 25.8 21

Employment status
Employed 1626 83.2 119
Economically inactive 211 13.1 129
Unemployed 83 3.7 6

Personal income (annual in SGD)
S$19,999 and below 781 39.8 180
S$20,000–49,999 722 38.3 25
S$50,000 and above 428 21.9 26

OR was derived from logistic regression model after adjusting for covariates.
numbers or betting on lotteries, and Mahjong. While younger adults
were more likely to have a parent, friend, or other relatives with a gam-
bling problem, older adults were more likely to endorse having a
spouse/partner with a gambling problem. Therewere no significant dif-
ferences in the maximum amount spent per day between the two
groups (Table 2).

After adjusting for demographic variables inmultiple logistic regres-
sion analyses, gamblers aged 60 years and older had significantly lower
odds of having pathological gambling than those in the younger age
group (OR = 0.4) (Table 3). Older gamblers had significantly higher
odds of having diabetes (OR = 3.2), high blood pressure (OR = 4.9),
and any comorbid chronic physical condition assessed in this study
(OR = 3.1) (Table 4). The proportion of the variance explained by the
demographic variables on the adjusted model for the relationship be-
tween age with pathological gambling, diabetes, high blood pressure
and any chronic physical conditions were 51%, 52%, 56% and 53%,
respectively.

There were significant differences in the HRQOL as measured using
the EQ-5D index between gamblers aged 18–59 years and gamblers
aged 60 years and older (Table 5). However after adjusting for demo-
graphic variables in multiple linear regression analyses, this difference
was not significant.

4. Discussion

The study found that 48.9% of older adults and 52.6% of those aged
18–59 years reported that they had ever gambled in their lives. The
prevalence of lifetime gambling among older adults ranges from 28.7%
(Pietrzak et al., 2007) to 100% (Ladd et al., 2003) across studies. This
large disparity may be attributed to differences in sampling especially in
terms of population of survey, methodology, variation in the definitions
d 60 years
= 262)

Gamblers aged 60 years and older versus
Gamblers aged 19–59 years

% P value OR 95% CI P value

Lower Upper

93.6 b0.001 Ref.
1.0 0.2 0.1 0.4 b0.001
4.0 0.7 0.5 1.0 0.066
1.3 1.0 0.6 1.9 0.928

64.6 0.038 5.1 3.1 8.3 b0.001
35.4 Ref.

8.1 b0.001 Ref.
73.1 5.3 2.5 11.3 b0.001
2.8 2.2 0.7 7.4 0.1897

16.0 68.1 19.8 233.7 b0.001

21.0 b0.001 21.7 6.8 69.4 b0.001
31.2 7.2 2.6 19.5 0.001
28.9 3.0 1.2 7.7 0.021
13.9 2.4 0.9 5.9 0.066
1.0 0.4 0.1 2.9 0.397
4.1 Ref.

44.8 b0.001 Ref.
52.6 5.2 3.1 8.9 b0.001
2.7 0.6 0.2 2.4 0.478

81.6 b0.001 2.4 1.1 5.2 0.034
10.2 0.6 0.2 1.3 0.190
8.1 Ref.



Table 2
Type of gambling, amount spent and family history of gamblers by two age groups (n = 2252).

Gamblers aged 18–59 years
(N = 1990)

Gamblers aged 60 and older
(N = 262) years

N % N % P value

Type of gambling
Played cards for money 596 34.7 35 14.6 b0.001
Bet on horses 92 4.0 22 9.4 0.002
Bet on sport 204 11.3 5 1.0 b0.001
Played dice games 113 6.5 2 0.9 0.008
Went to casinos 378 22.7 39 17.6 0.140
Played the numbers or bet on lotteries 1640 81.9 239 91.3 0.004
Played bingo 140 6.5 15 5.3 0.551
Played the stock 330 19.5 42 19.2 0.933
Played slot machines 313 17.9 31 14.1 0.235
Bowled, shot pool, played golf or other game of skill for money 136 5.2 9 3.5 0.346
Played pull tabs 47 2.5 4 1.4 0.368
Mahjong 106 8.5 20 13.7 0.042
Others 6 0.2 1 0.8 0.215

Amount spent(in SGD)
$1 or less 90 3.4 8 1.6 0.390
More than $1.00 up to $10.00 814 34.9 126 41.6
More than $10.00 up to $100.00 712 38.5 92 38.0
More than $100.00 up to $1,000.00 271 16.8 24 12.1
More than $1,000.00 up to $10,000.00 71 4.4 8 4.6
More than $10,000.00 32 2.1 4 2.1

Family/relatives with a gambling problem
Father 129 8.0 5 2.5 0.015
Brother/sister 93 5.7 5 2.6 0.100
Children 3 0.1 1 0.8 0.065
A friend 103 5.1 10 2.1 0.032
Mother 43 3.1 1 0.4 0.023
Spouse/partner 35 1.7 8 4.6 0.015
Another relative 95 5.9 2 0.8 0.015
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of “older adult,” the type of gambling activity investigated, and the defini-
tion of gambling (Tse et al., 2012). Nevertheless the prevalence rate was
comparable to that of the study by Tse et al. (Tse et al., 2013) conducted
in Singapore on adults aged 55 years and above using the CPGI, where
the reported lifetimeparticipation rate for the sample of 3010older adults
was 56.2%.

Several sociodemographic factors were found to be associated with
gambling. Those belonging to Malay ethnicity were less likely to be
older gamblers; this finding was expected as there are religious restric-
tions on gambling in Islam. While those of Indian ethnicity were less
likely to be older gamblers as compared to those of Chinese ethnicity,
the difference was not significant. More research on the gambling be-
havior among Indians is needed as there is presently very little empiri-
cal data available on this population.
Table 3
Prevalence of and odds ratio for lifetime mental disorders among gamblers aged 18–59 years,

Gamblers aged 18–59 years
(N = 1990)

Gamblers aged 60 years and
(N = 262)

n % n %

MDD 152 5.9 10 3.5
Bipolar disorder 38 1.5 0
GAD 23 0.8 1 0.01
OCD 90 3.9 4 1.0
Alcohol abuse 124 4.7 10 2.8
Alcohol dependence 25 0.7 1 0.1
Any mental disorder 360 14.3 22 6.9
Pathological gambling 98 5.4 6 4.0
Nicotine dependence 154 6.0 12 4.0

Note:
MDD: Major Depressive Disorder; GAD: Generalized Anxiety Disorder; OCD: Obsessive Compu
Significance set at P-value b0.05.

a Adjusted by gender, ethnicity, marital status, education, employment and income.
As reported in previous studies, we found that older gamblers were
likely to be males. It has been suggested that males are the main bread-
winners of the family and believe they have the right to spendmoney in
any way they deem fit without interference from friends and families
(Zheng et al., 2010), unlike females. Ohtsuka and Chan (Ohtsuka and
Chan, 2009) similarly alluded to cultural stereotypes that “good”
women should not gamble and that their expected social role in the Chi-
nese society is predominantly that of the caregivers who attend to fam-
ily duties, while explaining biases in portrayal of male and female
gamblers in Chinese movies. Such cultural expectations and associated
stigma could have led to under-reporting of gambling behavior by
women.

Older gamblers were alsomore likely to bemarried or widowed (vs.
never married), with primary and secondary education (vs. university)
and gamblers aged 60 years and older.

older Gamblers aged 60 years and older vs. Gamblers aged 19–59 years

Unadjusted Adjusteda

OR 95% CI P-value OR 95% CI P-value

0.6 0.2 1.5 0.305 1.4 0.6 3.4 0.480

0.1 0.02 0.9 0.035 0.3 0.05 1.04 0.174
0.7 0.3 1.7 0.437 1.2 0.4 3.7 0.748

0.5 0.3 0.9 0.028 1.1 0.5 2.1 0.845
0.9 0.4 2.1 0.722 0.4 0.2 0.95 0.039
0.7 0.3 1.7 0.456 0.5 0.2 1.7 0.277

lsive Disorder.



Table 4
Prevalence of and odds ratio for lifetime chronic medical conditions among gamblers aged 18–59 years, and gamblers aged 60 years and older.

Gamblers aged 18–59
(N = 1990)

Gamblers aged 60 and older
(N = 262)

Gamblers aged 60 years and older vs. gamblers aged 18–59 years

Unadjusted Adjusted*

n % n % OR 95% CI P-value OR 95% CI P-value

Respiratory conditions 224 9.6 23 8.0 0.6 0.3 1.3 0.201 0.6 0.3 1.1 0.113
Diabetes 131 5.5 69 23.4 5.7 3.6 9.0 b0.001 3.2 1.8 5.7 b0.001
High blood pressure 268 13.8 144 60.0 9.4 6.5 13.6 b0.001 4.9 3.1 7.6 b0.001
Chronic pain 318 14.7 61 23.7 1.5 0.98 2.3 0.061 1.3 0.8 2.2 0.280
Cancer 7 0.5 6 2.6 5.3 1.1 24.8 0.034 2.0 0.6 6.8 0.263
Neurological conditions 67 3.9 19 7.8 2.3 1.2 4.6 0.017 2.0 0.8 5.0 0.118
Cardiovascular disease 53 2.1 36 11.8 6.3 3.3 12.0 b0.001 1.9 0.9 4.3 0.098
Ulcer 44 2.1 13 5.3 2.6 1.1 6.1 0.024 2.3 0.9 5.8 0.072
Any chronic physical condition 806 38.4 200 76.9 4.6 3.1 6.9 b0.001 3.1 2.0 4.9 b0.001

Note: *Adjusted by gender, ethnicity, marital status, education, employment and income; Significance set at P-value b0.05
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and were economically inactive (vs. employed). It is unclear why being
married is associated with increased odds of gambling in this sample.
Nevertheless, it is important to highlight that participation in controlled,
recreational gambling is not akin to problem gambling. Rather, it could
be that older married individuals are more financially stable and may
have more disposable income for recreational gambling. Unfortunately,
due to the lack of statistical power, we were unable to test the associa-
tion betweenmarital status and pathological gambling. A growing body
of evidence indicates that a variety of health problems including prob-
lem gambling have social determinants (Evans and Delfabbro, 2005).
McCready et al. (McCready et al., 2008) reported that increasing educa-
tion for example reduces gambling-related problems.

Results from the current study indicate that the prevalence of path-
ological gambling among those aged 60 years and above was 2%, while
among thosewith a history of lifetime gambling (i.e. have ever gambled
in their life) was 4%. Lifetime prevalence of pathological gambling
among older adults in other population-based studies has been report-
ed as 0.29% (among those aged 60 years and above, USA) (Pietrzak et al.,
2007), 0.3% (aged 65 years and older, NZ) (Abbott and Volberg, 2000)
and 0.8% (aged 55 years and above, USA) among older adults (Volberg
and McNeilly, 2003).

The overall prevalence of gambling as well as pathological gambling
was higher in those aged 18–59 years as compared to those aged
60 years and above. Consistent with findings from previous studies
(Desai et al., 2007; Volberg et al., 2006), older adults who gamble had
significantly lower odds of having pathological gambling than those in
the younger age group after adjusting for demographic variables inmul-
tiple logistic regression analyses. Studies comparing the prevalence
rates of pathological gambling between older and younger adults
(Desai et al., 2007; Volberg et al., 2006) have reported that the preva-
lence rates of both current and lifetime pathological gambling among
older adults were lower than those among younger adults. Welte et al.
(Welte et al., 2011) examined gambling across the lifespan and reported
that the percentage of respondents who gambled in the past year peaks
in the age range of 22 to 30, frequent gambling peaks in the 30s to 50s,
and problem gambling peaks between the ages 31 and 40. The authors
speculated that the age-related decline in gambling is a developmental
effect, and a part of the general decline in problem behaviors which oc-
curs with age. The higher odds of pathological gambling in the younger
Table 5
Comparison of EQ-5D index scores among gamblers aged 18 years, and gamblers aged 60 year

Gamblers aged 18–59 years
(N = 1990)

Gamblers aged 60 y
(N = 262)

N Mean n

EQ-5D UK index 1691 0.95 221

a Independent T test.
b Multiple linear regression adjusted for gender, ethnicity, marital status, education, employ
gamblers are a cause for concern. Studies have shown that younger
gamblers have more legal, drug and alcohol problems (Petry, 2002)
and are at a higher risk of treatment drop-out (Jiménez-Murcia et al.,
2015). Longitudinal studies in the local population are needed to better
understand the onset, course and outcomes in these two groups.

Older gamblers had significantly higher rates of involvement in
playing numbers or betting on lotteries, betting on horses and playing
Mahjong as compared to younger adults.

A number of studies on older adults have similarly reported that the
most prevalent form of gambling was lottery gambling (Volberg and
McNeilly, 2003; Levens et al., 2005). It is postulated that forms of gam-
bling based on pure chance, which have relatively low personal engage-
ment but high potential payouts seem to be preferred by older adults
(Wiebe et al., 2004). The preference for horse racing andMahjong gam-
bling (considered strategic forms of gambling) differ from the results of
Nower and Blaszczynski (2008) who found that older adults were sig-
nificantly less likely than younger adults to engage in strategic and
mixed forms of play andmore likely to prefer nonstrategic gambling ac-
tivities such as video poker and slot machines. The preference for horse
race gambling among older adults is unique to our study; however we
are unable to provide reasons for the same. Mahjong is a four-player
gambling gamewhich originated in China and is played in Chinese com-
munities across theWorld (Papineau, 2000). Studies suggest that, Mah-
jong is especially popular with women and the older generation (Scull,
2003; Tang et al., 2007; Scull and Woolcock, 2005), and there is some
evidence to show that participation can prevent mental deterioration
associated with old-age (Cheng et al., 2006). The game has strong cul-
tural roots with many Chinese learning the game at a very young age,
usually through exposure to game-play by family and friends. Often,
the game is played during important occasions like the Chinese New
Year celebrations. Given the strong traditions and cultural roots of the
game, it is not surprising that those of the older age group had a higher
associationwith this game in our populationwhere Chinese are thema-
jority ethnic group.

The current study also examined co-occurring psychiatric and
physical illnesses among older adult gamblers. Gamblers aged 60
and older had significantly higher odds of having diabetes and high
blood pressure/hypertension in our study. Older adults overall are at an
increased risk for serious health conditions. Disordered gambling has
s and older.

ears and older Statistical
significance

Statistical
significance

Mean t P valuea t P valueb

0.932 2.38 0.017 1.14 0.255

ment and income.
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been significantly associated with nicotine dependence (Grant et al.,
2009; Petry et al., 2005), and smoking in turn is associatedwith the devel-
opment of heart disease (Kannel et al., 2000). It is thus suggested that
medical disorders such as hypertension and heart disease may be more
common in older adults with a history of disordered gambling due to ex-
posure to both direct and/or secondhand smoke in gambling venues
(Pietrzak et al., 2007). Gambling can be a stressful activity especially
when associated with financial losses, marital discord or other social
problems. This in turnmay further increase their susceptibility to gamble
for reasons such as to divert attention from their problems, to seek fun
and excitement or to chase losses, thus creating a vicious cycle which
increases the risk of chronic medical conditions. It is also possible that
gambling being a sedentary activity may increase the risk for chronic dis-
eases like diabetes and hypertension (Pietrzak et al., 2007). However,
most of the associations between poor physical health and gambling
have been established among those with disordered gambling in other
studies (Erickson et al., 2005). Desai et al. (2004) on the other hand re-
ported that higher rates of good to excellent subjective general health in
recreational gamblers were mainly attributable to the older age group.
However it is important to note that those with disordered gambling
were excluded from their study.

Our study had several limitations. This was a household survey that
excluded those in institutional settings including the prison population.
Since the design of the survey was cross-sectional it was not possible to
establish a causal relationship between gambling and other comorbid
disorders. Lastly, we did not establish help-seeking behavior among
gamblers. However, the strengths of the study are that it is a nationwide
survey that comprehensively examined socio-demographic correlates,
and comorbidity among gamblers in a multi-ethnic Asian community.
Diagnoses of mental disorders were established using structured inter-
viewbased onDSM-IV criteria using face to face interview techniques. It
is also among one of the few community surveys that examined the as-
sociation of gambling with chronic physical conditions and quality of
life. Our high response rate of about 76% ensures the generalizability
of our findings in this population.

More research is needed to understand gambling among older
adults. For the majority of older adults gambling remains a recreational
activity that is entertaining and a way of socialization. However, it re-
mains important to be aware of the possible risks for some to develop
disordered gambling. Financial problems associated with gambling are
particularly concerning for older adultswho gamble. Since they are like-
ly to be on fixed incomes and have limited ability to work they may not
be able to recoverfinancially as quickly as thosewhoareworking for full
incomes. Thus the economic consequences of pathological gambling are
likely to be more severe, both for the individuals concerned and for so-
ciety as well. Fewer older gamblers call gambling helplines (Potenza
et al., 2006) or are seen in treatment programs (Petry, 2002), thus stud-
ies to understand help-seeking and barriers to care are needed. Lastly
longitudinal, in-depth studies on both younger and older adults who
gamble would provide more clarity into the course, and effects of gam-
bling in these populations.
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