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Abstract
Participation in gambling is rising in older adults. Indeed, in the coming years, engagement 
in gambling as a social activity is expected to increase more sharply in the elderly than 
in any other age group. Due to their exposure to powerful age-specific risk factors such 
as isolation, inactivity and failing health, older people are highly vulnerable to gambling-
related problems. This study aimed to explore the existence of empirical clusters related to 
gambling habits in a sample of elderly participants from the general population. The sam-
ple included n = 361 participants, age range 50–90 years (mean 73.8, SD 8.4). Empirical 
clusters were identified through a two-step clustering analysis based on a broad set of indi-
cators, including sociodemographic features, psychopathological state, substance use, life 
events, gambling preferences and scores on screening measures of gambling severity. The 
prevalence of GD in the study was 1.4%. Two clusters were identified: (a) cluster 1 (labeled 
as “low risk of gambling problems”, n = 265, 73.4%), which included the higher propor-
tion of non-gamblers or individuals who engage only in non-strategic gambling, women, 
widowed, and lower levels of education (no individual into this group met criteria for GD); 
and (b) cluster 2 (labeled as “higher risk of gambling problems”, n = 96, 26.6%), which 
included the higher proportion of men, who reported both non-strategic and strategic gam-
bling preferences (all participants diagnosed of GD were grouped into this cluster), older 
age, longer history of gambling, higher gambling severity, higher use of substances and 
worse psychopathological state. The elderly constitute a heterogeneous group with regard 
to gambling phenotypes. The results of this study may prove particularly useful for devel-
oping reliable screening tools able to identify older patients at a high risk of gambling 
problems, and for designing effective prevention and intervention programs.
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Introduction

Gambling is a frequent recreational and social activity among older adults. In recent years 
its prevalence in this sector of the population has risen, establishing the elderly as a high-
risk group for the development of gambling-related problems (Tse et al. 2012). A variety of 
motivations for initiating and/or maintaining gambling habits have been identified in older 
adults, including retirement, social isolation (especially distancing from family and friends, 
or reduced social contact), physical-mental diseases, or the loss of the partner (Clarke 
2008; Kerber et al. 2008; Pattinson and Parke 2017). The combination of these elements 
often leads older adults to seek refuge in gambling activities as a form of entertainment 
and distraction which helps them to some extent to disconnect from their environment. In 
the elderly, monetary reward is rarely the motivation for gambling (Martin et  al. 2011), 
and many older recreational gamblers present no negative impairment in their daily func-
tioning. However, some elderly present gambling-related problems, and may even display 
clinical criteria for behavioral addictions such as gambling disorder (GD).

The definition of GD suggests a persistent and recurrent urge to gamble that causes 
clinical distress or impairment in family, professional or personal areas. The last edition 
of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) (American Psy-
chiatric Association 2013) classified GD under the heading of addictive disorders (in fact, 
GD is the only behavioral addiction in this group), since gambling has been shown to acti-
vate neurobiological systems similar to the ones affected in substance use disorders such as 
alcohol or drug abuse (Rash et al. 2016).

Studies in adult populations show that between 0.1 and 5.8% of the general population 
present gambling problems at the time of assessment, and that lifetime prevalence ranges 
between 1.1 and 10.6% (Calado and Griffiths 2016). However, epidemiological studies 
estimating the frequency of GD in the elderly population are scarce. Recent data indicate 
that its prevalence may be twice as high in young adults as in older adults (Abbott et al. 
2018), but other studies obtained rates in older populations quite similar to those obtained 
in younger groups: specifically, around 50% of adults aged over 60 have a history of life-
time gambling, around 70% have gambled in the last 12 months, and around 2% are prob-
lem gamblers (Subramaniam et  al. 2015; Tse et  al. 2013). It has also been claimed that 
aging adults with severe gambling problems only perceive and recognize these difficulties 
when the more adverse consequences have already occurred—a situation that may result 
in an underestimation of the real prevalence of GD at these ages (Bischof et al. 2014) and, 
as a result, an under-prescription of professional treatment. The probability of high-risk 
behaviors related to gambling is likely to change over time, with increased rates among 
older adults expected due to their growing internet use and the ease of access to multiple 
platforms offering different forms of gambling activity (Abbott et al. 2018; Alberghetti and 
Collins 2015; Ioannidis et al. 2018; Sauvaget et al. 2015).

Regarding gambling preferences, there appear to be multiple reasons that lead particular 
individuals to select a preferred style of gambling (e.g., accessibility, availability, sex, age, 
academic level, or socio-economic status) (Lorains et al. 2014; Moragas et al. 2015). One 
of the primary factors is age. It is usual to group gambling activities into two broad catego-
ries: non-strategic (i.e., games which involve little or no decision-making or skill, and in 
which gamblers cannot influence the outcome, such as slot-machines, bingo and lotteries) 
versus strategic (games in which gamblers attempt to use their knowledge to influence or 
predict the outcome, such as poker, sports/animal betting or craps). In general, non-strate-
gic gambling is associated with significantly older individuals, who tend to select low-skill, 
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high-change gambling activities (Assanangkornchai et al. 2016; Grant et al. 2009; Nower 
and Blaszczynski 2008); however, other studies have obtained different profiles, identify-
ing an association between older gamblers and higher rates of betting on horseracing (Sub-
ramaniam et al. 2015). These conflicting results highlight the need for additional empirical 
research in this area.

From an etiological perspective, GD is considered a multicausal behavioral addiction in 
which environmental, psychological and biological factors intervene and interact (Calado 
and Griffiths 2016). Centering on the older adult group, in addition to social and individual 
motivational factors preceding the behaviors (for example, social isolation or the desire to 
avoid unpleasant emotions), neurobiological agents have also been identified as potentially 
powerful age-specific risks for gambling-related problems and GD (Quintero 2016). The 
brain is known to become more vulnerable with age, in particular the frontal structures; 
this may lead to deficits in cognitive functioning, such as reasoning slowness. This age-
related decline has been observed in the study of the neural correlates of cognitive process-
ing during risky decision-making tasks, suggesting that older adults seem to be less able to 
shift attention from positive to negative information, a reluctance that may cause impaired 
neuropsychological performance (Boggio et al. 2010; Di Rosa et al. 2017). It has also been 
suggested that the decrease in cognitive performance during older age may be related both 
to a limited ability to gain explicit insight into the rules of ambiguous decision tasks and 
to the difficulty of choosing the less risky events after the rules have been fully understood 
(Schiebener and Brand 2017). The neuroanatomical and neurochemical changes in aging 
adults may also interact with dysfunctions in executive control; this possible interaction 
has been proposed as an additional risk factor for the emergence of gambling-related prob-
lems during old age in lifetime gamblers who had no such difficulties during early adult-
hood (McCarrey et al. 2012). In fact, some studies have found a relationship between lower 
scores on measures of executive functioning and higher levels of problem gambling in 
older adult samples, and correlates between gambling severity and higher levels of impul-
sivity only in individuals with cognitive deficits identified by screening tools (von Hippel 
et al. 2009). Cognitive distortions related to the illusion of control, probability control, and 
interpretive control have also been reported among older adult gamblers, and it has been 
suggested that these biases play a key role in both maintaining and increasing the severity 
of gambling behaviors (especially the self-perceived concept of luck, chasing wins/losses, 
miscalculating the win/loss ratio, superstitious beliefs and the perception that gambling is a 
skill) (Subramaniam et al. 2017).

Regarding the phenotype related to gambling habits in older adults, studies have 
suggested the existence of a range of profiles. From a longitudinal perspective, three 
primary groups can be identified (Welte et  al. 2011): (a) a first group of individuals 
without a history of gambling or who gamble only irregularly and occasionally as a 
recreational activity, without any related impairment; (b) a second group who may have 
gambled sporadically, but due to age-related factors may be moderate-to-high risk for 
the development of GD due to their increased gambling in later life; and finally (c) a 
group of people with long-standing gambling behaviors (some of whom have had gam-
bling-related problems at some point in their lives), who continue to gamble and present 
a chronic GD course. Three main pathways to late-life problematic gambling have also 
been identified (Tira et al. 2014): a grief pathway associated with unresolved losses, a 
habit pathway related to habituation to gambling, and a dormant pathway defined by 
high levels of impulsivity. In the area of the studies of the phenotypes, an age-by-gender 
interaction effect has also been found, suggesting that GD women do not begin gambling 
regularly until a mean age of 55 years, whereas older male gamblers usually report a 
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lifetime history of gambling (Petry 2002). Other cross-cultural comparison studies have 
highlighted important differences in gambling progression, sociodemographic features, 
gambling-related behaviors and personal antecedents (Medeiros et  al. 2015), lending 
support to the hypothesis of heterogeneity in the phenotype of gambling in aging adults. 
However, few studies have used statistical classification techniques to explore the exist-
ence of a gambling phenotype grouping in aging adults through statistical classifica-
tion techniques. A pioneering clinical analysis using latent class techniques found that a 
two-class solution was the best for differentiating between lifetime and current problem 
gamblers (with the latter group recording worse self-rated health) (Hong et al. 2009). To 
our knowledge, no studies have been carried out to replicate this classification; nor have 
studies been performed with samples recruited from the general population.

Objectives

Aging adults are highly vulnerable to gambling problems, but little is known about the 
phenotype of gambling habits in this age group. The aim of this study was to explore the 
existence of empirical clusters which suggest heterogeneity in gambling activity profiles 
in a sample recruited from the general population aged between 50 and 90. Based on the 
available empirical evidence, we hypothesized that older people constitute a heteroge-
neous group in which subgroups of participants with different risk levels for gambling 
problems can be identified. Establishing the variables related to these empirical subcat-
egories would facilitate the development of assessment tools with high discriminative 
capacity (including early detection measures) and the planning of effective prevention 
and treatment programs.

Methods

Participants

The study sample of this study pertained to a project aimed to compare gambling habits 
in older age between clinical and population-based individuals. In order to guarantee that 
participants were from the same geographical area, the clinical cohort was recruited from 
the Pathological Gambling Unit sited at the Bellvitge University Hospital, and the control 
cohort from the Podiatry and Dentistry Clinics on the same Bellvitge University Hospital 
campus, between November 2016 and February 2018. Previously, a collaboration agree-
ment had been signed with the Podiatry and Dentistry Clinics to authorize patient recruit-
ment. Inclusion criteria were age of 50 or over and sufficient cognitive capacity to complete 
the study’s self-report measures. Exclusion criteria were the presence of an organic mental 
disorder, intellectual disability, neurodegenerative disorder (such as Parkinson’s disease) or 
active psychotic disorder.

This study was carried out with the data recruited at the population based sample of 
the previous project, including n = 361 participants in the 50–90  year age range (mean 
age = 73.8 years, SD 8.4), 226 women (62.6%) and 135 men (37.4%). Age 50 was selected 
as the lower bound for classifying older adults based on the substantially variations in lit-
erature (usually from age 50+ to 70+ years).
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Measures

Diagnostic Questionnaire for Pathological Gambling (According to DSM Criteria) 
(Stinchfield 2003)

This self-report identifies the presence of GD through 19 items which measure the DSM 
criteria [for the DSM-IV-TR (American Psychiatric Association 2010) and the DSM-5 
versions (American Psychiatric Association 2013)]. The Spanish adaptation of this 
questionnaire has achieved good psychometric properties (Cronbach’s alpha α = 0.81 for 
the general population and α = 0.77 for clinical samples) (Jiménez-Murcia et al. 2009). 
This study assessed the total number of DSM-5 criteria for GD, as well as the classifica-
tion of GD severity [(absent (0 criteria), problematic gambling (1–3 criteria), low (4–5 
criteria), moderate (6–7 criteria) and severe (8–9 criteria)]. The internal consistency for 
this scale in the study sample was in the adequate range (α = 0.710).

South Oaks Gambling Severity Screen (SOGS) (Lesieur and Blume 1987)

This self-report questionnaire screens gambling-related problems through 20 items 
and provides a total score which is used as a measure of gambling severity. The Span-
ish validation of the scale’s questionnaire showed very good psychometric properties 
(test–retest reliability R = 0.98, internal consistency α = 0.94 and convergent validity 
R = 0.92) (Echeburúa et al. 1994). The internal consistency in the study sample was in 
the good range (α = 0.843).

Symptom Checklist‑Revised (SCL‑90‑R) (Derogatis 1997)

This self-report tool measures the global psychological state through 90 items struc-
tured in nine primary (first order) dimensions (somatization, obsessive–compulsive, 
interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid ideation 
and psychoticism) and three global indices (global severity index, GSI, total positive 
symptoms, PST, and positive symptoms discomfort index, PSDI). The Spanish version 
of this questionnaire has obtained good to adequate indices (mean α = 0.75) (Gonzalez 
De Rivera et  al. 1989). The internal consistency in our sample was also in the good 
(α = 0.720 for the hostility scale) to excellent range (α = 0.954 for the global indices).

Life Events

A self-report questionnaire was developed for this study, with the aim of identifying 
lifetime exposure to traumatic events (including separation-divorce, death of close rela-
tives, major financial problems, life-threatening accidents, physical-sexual abuse, physi-
cal assault, serious illness, etc.). Respondents were asked to report whether each event 
occurred (yes–no), the number of times it occurred, their age at the time of the event 
and the degree to which it affected them. The total number of cumulative life events was 
used. Internal consistency in the study sample was good (α = 0.740).
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Other Variables

Additional data were registered through a semi-structured interview, including sociodemo-
graphic features (sex, education, and marital and employment status), the socioeconomic 
position according to Hollingshead’s index (which provides a global measurement based 
on the participants’ profession and level of education) (Hollingshead 2011), and other gam-
bling problem-related variables (age of onset of the gambling behaviors, duration of gam-
bling activity, bets per gambling/episode and debts accumulated due to gambling).

Procedure

The study was approved by the Ethics Committee of University Hospital of Bellvitge (Bar-
celona). Psychologists with extensive experience in GD collected the information of the 
semi-structured clinical interview, and they also helped the participants to complete the 
self-report tools in order to ensure that all the items were answered and that no data were 
missing due to lack of understanding. The evaluation process took place in a single session 
lasting about 45 min. The psychologists visited the waiting rooms of the Podiatry and Den-
tistry clinics (located inside the hospital) and asked patients if they were willing to partici-
pate in the study on a voluntary basis. Patients who accepted were given information sheets 
and were asked to provide signed informed consent before beginning the protocol. There 
was no financial or other compensation for being part of the sample of the study.

Statistical Analysis

Statistical analysis was carried out with SPSS24 for windows (IBM-Corp 2016). Empirical 
clustering was based on two-step cluster analysis, a method which allows exploration of 
the existence of natural groupings within a dataset of categorical and continuous varia-
bles, using an agglomerative hierarchical clustering method which allows automatic deter-
mination of the optimal number of groups [the log-likelihood distance and the Schwarz 
Bayesian Information Criterion (BIC) are used to determine the optimal number of clus-
ters, choosing a solution with a reasonably large ratio of Schwarz Bayesian Information 
Criterion and a large ratio of distance measures]. The indicator variables in the clustering 
included sociodemographic features and other psychological and gambling-related vari-
ables: sex, age, education level, marital status, income, psychopathological state (SCL-90R 
GSI), substance use (tobacco, alcohol and other drugs), life events, gambling preference 
(non-gambling, only non-strategic, strategic and both) and gambling severity (number of 
DSM-5 criteria and SOGS total). The global consistency of the clustering was valued with 
the Silhouette index, in which values (in the range from −1 to +1) are interpreted as a 
measure of cohesion/separation (i.e., how similar individuals are to their own cluster com-
pared to other clusters) (Rousseeuw 1987). High values in this index are indicative of ade-
quate matching in one’s own cluster and of poor matching in other clusters (values lower 
than 0.30 are interpreted as poor fits, between 0.30 and 0.50 as fair, and higher than 0.50 as 
good).

The comparison between the empirical clusters for categorical variables was per-
formed with Chi square tests (χ2) and the comparison between the quantitative variables 
with T TEST procedures. Effect sizes for the proportion and mean differences were based 
on the standardized Cohen’s-d coefficient, considering poor-low effect size for |d| > 0.20, 
moderate-medium for |d| > 0.5 and large-high for |d| > 0.80 (Kelley and Preacher 2012). In 
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addition, Type-I errors due to the multiple statistical tests were controlled with Finner’s 
method (a stepwise familywise error rate procedure which offers a more powerful test than 
the classical Bonferroni correction) (Finner 1993).

Results

Characteristics of the Sample

Many participants in the study had lower than primary (n = 180, 49.9%) or primary 
(n = 129, 35.7%) levels of schooling; most were married (n = 223, 61.8%) or widowed 
(n = 110, 30.5%), retired (n = 354, 98.1%) and did not require social assistance (n = 339, 
93.9%).

Regarding gambling problems, 356 participants (98.6%) did not present DSM-5 criteria 
for GD, while five participants (1.4%) were diagnosed with GD. Considering the gambling 
severity group based on the number of DSM-5 criteria for GD, 327 participants (90.6%) 
reported zero DSM-5 criteria, 29 participants (8.0%) presented 1–3 (indicative of problem 
gambling), one participant (0.3%) presented 4–5 (mild GD), and four (1.1%) presented 6–7 
(moderate GD).

Clustering Procedure

Table 1 includes the results of the auto-clustering, with the fitting coefficients used by the 
system to automatically select the most favorable model. The optimal number of clusters 
chosen by the system was two, since it achieved the largest ratio of distances measures 
(1.703) and the highest measure of cohesion/separation (Silhouette = 0.35). Since this solu-
tion also reported adequate clinical relevance, it was selected as the best for the data ana-
lysed in this study. Other solutions with a higher number of clusters were rejected since 
they achieved poorer fitting indexes, and they did not allowed better clinical interpretation.

Figure 1 displays the ordered bar-chart with the relative relevance weight of each indica-
tor in the clustering process (with values in the range 0–1), which provides a measure of 
the discriminative capacity of each variable (the greater the relevance of the indicator, the 
less likely it is that changes between clusters for said variable are attributable to chance). 
In this study, the variable with greatest discriminative relevance (represented with darkest 
bar) was alcohol use. Participants’ sex, gambling subtype, gambling severity and income 
presented lower relevance; the variables with the lowest capacity for clustering were partic-
ipants’ age, overall psychopathological state, use of illegal drugs, level of education, total 
number of life events and tobacco use.

Comparison Between Empirical Clusters

Table 2 displays the comparison between clusters for the sociodemographic and psycho-
logical measures of the study, while Table 3 shows the comparison for the gambling activ-
ity and gambling severity measures. These data provide a numerical summary of the phe-
notypes associated with each empirical cluster.

Cluster 1 comprised approximately three quarters of the sample (n = 265, 73.4%), and 
included the highest proportion of female participants, widowed, and individuals with lower 
levels of education. Participants in this cluster were also older, had lower income, reported 
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fewer total number of life events, better psychopathological state and lower prevalence of 
substance use. Regarding the gambling profile, cluster 1 included mainly participants with 
no gambling activity or only non-strategic preference (predominantly lotteries), older age of 
onset, and shorter duration of gambling behavior, and lower gambling severity. None of these 
participants presented DSM-5 criteria for GD (96.2% reported zero criteria and 3.8% between 
one and three).

Cluster 2 (n = 96, 26.6%) included the highest proportion of men; subjects tended to be 
married, younger, with higher levels of education and higher incomes, higher mean number 
of cumulative life events, worse psychopathological states and higher prevalence of substance 
use. Regarding the gambling profile, this cluster included the highest proportion of partici-
pants engaging in both non-strategic and strategic gambling (lotteries and pools being the two 
preferred forms of gambling), younger age of onset, longer duration of the gambling activity 
and higher gambling severity. All the participants who met clinical criteria for GD were in 
cluster 2 (five in all, representing 5.2% of the individuals in the group).

Figure 2 displays the radar-plot with the main variables that showed differences between 
the empirical clusters, and thus represents a visual summary of the composition of the clusters 
obtained. Proportions for the categorical variables and z-standardized means for the quanti-
tative variables are plotted (z-standardized values are shown, since the original scale differs 
for each variable and makes interpretation difficult). Based on the set of results in this study, 
cluster 1 is labeled “low risk of gambling problems” and cluster 2 “higher risk of gambling 
problems”.

1.00

0.48

0.34

0.26

0.24

0.21

0.20

0.13

0.11

0.08

0.05

0.05

0.04

0.03

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Alcohol use

Sex

Gambling subtype

SOGS total

Incomes (personal, euros)

DSM-5 criteria for GD

Incomes (family, euros)

Tobacco use-abuse

Civil status

Life events (total)

Education

Other drugs use

SCL-90R GSI

Age

Indicator relevance

Silhoue�e=0.35(fair)

Fig. 1   Results of the clustering procedure



818	 Journal of Gambling Studies (2020) 36:809–828

1 3

Table 2   Comparison of the sociodemographic and clinical profiles based on empirical clustering

C1(n = 265) C2 (n = 96)

n % n % p |d|

Sex
women 206 77.7% 20 20.8% < .001* 1.38†

Men 59 22.3% 76 79.2%
Marital status
Single 9 3.4% 7 7.3% < .001* 0.17
Married/couple 146 55.1% 77 80.2% 0.56†

Divorced/separated 10 3.8% 2 2.1% 0.10
Widowed 100 37.7% 10 10.4% 0.67†

Education
Less than primary 142 53.6% 38 39.6% .006* 0.28
Primary 92 34.7% 37 38.5% 0.08
Secondary 20 7.5% 8 8.3% 0.03
University 11 4.2% 13 13.5% 0.34
Employment
Unemployed 261 98.5% 93 96.9% .325 0.11
Employed 4 1.5% 3 3.1%
Social assistance
No 248 93.6% 91 94.8% .672 0.05
Yes 17 6.4% 5 5.2%

Mean SD Mean SD p |d|

Age (years-old) 74.38 8.45 72.26 7.89 .033* 0.26
Income (personal, euros) 581 563 1087 713 < .001* 0.79†

Income (family, euros) 937 818 1647 1231 < .001* 0.68†

Life events
Total life events (lifetime) 7.53 3.43 9.13 4.15 < .001* 0.42
Psychopathology (SCL-90R)
Somatization 0.78 0.56 0.85 0.65 .349 0.11
Obsessive–compulsive 0.53 0.51 0.66 0.55 .042* 0.24
Interpersonal sensitivity 0.27 0.35 0.37 0.44 .018* 0.27
Depressive 0.52 0.47 0.64 0.57 .044* 0.23
Anxiety 0.36 0.40 0.46 0.46 .065 0.21
Hostility 0.18 0.27 0.36 0.45 < .001* 0.52†

Phobic anxiety 0.22 0.40 0.24 0.37 .681 0.05
Paranoid ideation 0.33 0.44 0.51 0.53 .001* 0.37
Psychotic ideation 0.14 0.22 0.24 0.32 .001* 0.37
GSI 0.42 0.34 0.54 0.42 .009* 0.30
PST 22.62 15.27 29.02 18.72 .001* 0.37
PSDI 1.62 0.45 1.58 0.45 .450 0.09

n % n % p |d|

Prevalence of substance use
Tobacco use 11 4.2% 20 20.8% < .001* 0.52†

Alcohol use 10 3.8% 73 76.0% < .001* 2.19†

Other drugs use 21 7.9% 17 17.7% .007* 0.30
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Table 2   (continued)
SD standard deviation
*Bold: significant comparison
† Bold: moderate-mild (|d| > 0.50) to large-high (|d| > 0.80) effect size

Table 3   Comparison of the gambling profile based on the empirical clustering

SD standard deviation
*Bold: significant comparison
† Bold: moderate-mild (|d| > 0.50) to large-high (|d| > 0.80) effect size

Prevalence of gambling forms C1 (n = 265) C2 (n = 96)

n % n % p |d|

Lotteries 142 53.58% 76 79.17% < .001* 0.56†

Pools 19 7.17% 31 32.29% < .001* 0.67†

Slot-machines 2 0.75% 9 9.38% < .001* 0.40
Cards 3 1.13% 9 9.38% < .001* 0.38
Casino or gambling rooms 4 1.51% 1 1.04% .737 0.04
Bingo 24 9.06% 19 19.79% .005* 0.31
Bets on horses/sports 1 0.38% 2 2.08% .115 0.16
Stock market 0 0.00% 5 5.21% < .001* 0.33
Competition games 1 0.38% 2 2.08% .115 0.16
Internet (gambling) 3 1.13% 1 1.04% .942 0.01
Preference
None 113 42.6% 15 15.6% < .001* 0.62†

Non-strategic 128 48.3% 38 39.6% 0.18
Strategic 7 2.6% 1 1.0% 0.12
Non-strategic + strategic 17 6.4% 42 43.8% 0.95†

Mean SD Mean SD p |d|

Gambling-related variables
Age of gambling onset 40.99 16.81 31.69 12.62 < .001* 0.63†

Duration of gambling 34.80 17.70 40.91 13.47 .013 0.39
DSM-5 total criteria for GD 0.04 0.22 0.65 1.46 < .001* 0.58†

SOGS-total score 0.80 0.63 1.64 1.51 < .001* 0.72†

Bets-episode (mean, euros) 15.6 33.2 19.7 56.6 .516 0.09
Bets-episode (max, euros) 38.8 184.6 169.5 524.6 .015* 0.33
No. of gambling forms 0.83 0.98 1.78 1.23 < .001* 0.85†

n % n % p |d|

GD severity (DSM-5 criteria)
Absent (0 criteria) 255 96.2% 72 75.0% < .001* 0.63†

Problem gambling (1–3 criteria) 10 3.8% 19 19.8% 0.51†

GD-mild (4–5 criteria) 0 0.0% 1 1.0% 0.15
GD-moderate (6–7 criteria) 0 0.0% 4 4.2% 0.29
GD-severe (8–9 criteria) 0 0% 0 0% –
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Discussion

Through cluster analysis, this study explored the differences in the phenotype related to 
gambling habits in a sample of older adults recruited from the general population. The 
two-cluster solution was chosen as the best from a set of indicators which included soci-
odemographic variables, substance use, psychopathological state and scores on gambling 
assessment measures. Cluster 1 included 73.4% of the sample and grouped participants 
with a phenotype related to a low risk of gambling problems/severity. Cluster 2 contained 
the remaining 26.6% of the participants and comprised individuals with a phenotype more 
closely related to higher risk of gambling problems/severity.

In this study, 1.4% of participants met DSM-5 criteria for GD (4 or more criteria) while 
8.0% were in the problem gambling group (between 1 and 3 criteria). These prevalences 
were within the range of worldwide cross-sectional estimates obtained in recent system-
atic reviews (from 0.12 to 5.8% for GD, and 0.7 to 7% for problem gambling) (Calado and 
Griffiths 2016). Centering on older adults (aged 50+), the lifetime prevalence of problem 
gambling ranges from 0.2 to 13%, and the prevalence during the past year between 0.3 and 
10.4% (Tse et al. 2012). The high variation across studies (mostly related to methodologi-
cal procedures, locations, samples, measurement instruments and time frames) highlights 
the need to examine the potential interrelations of many individual and sociocultural vari-
ables and their influences on gambling patterns in different age groups.

The variable with the highest impact on the clustering was alcohol use. In our study, 
the prevalence of alcohol use was 76.0% in cluster 2 (compared to 3.8% in cluster 1), sug-
gesting that this variable is a powerful risk factor for the onset and/or progression of gam-
bling-related problems in aging adults. Although less relevant for the clustering process, 
the prevalence of tobacco and illegal drug use were also significantly higher in cluster 2, 
and global psychopathological state (measured with the SCL-90R GSI) was worse in this 
class. Most empirical research in both clinical and community settings had obtained simi-
lar results, i.e., a strong association between gambling severity and the presence of poorer 
health status. In the study by Pietrzak et  al. (2005) older adults with gambling disorder 
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reported worse state of mental health than non-gamblers and infrequent gamblers, includ-
ing higher levels of substance use, depression, anxiety and paranoid ideation. The epide-
miological study by Assanangkornchai et al. (2016) in a sample of aging adults recruited 
from the general population obtained a prevalence of 57.4% for alcohol abuse, 49.5% for 
nicotine dependence and 16.2% for drug use in the subgroup of pathological gamblers, as 
well as a strong association between pathological gambling and a history of major depres-
sive episodes. Other longitudinal research in older adults aged between 55 and 90 also 
found substance use disorder and anxiety disorders to be more frequent in high risk prob-
lem/pathological gamblers than in non-gamblers or low frequency gamblers (Pilver et al. 
2013). In a sample of older adults with a history of lifetime pathological gambling, Kerber 
et al. (2008) found high levels of psychiatric comorbidity, including alcohol dependence, 
depression, and anxiety disorders. However, the role of mental disorders in problem gam-
bling (that is, establishing the extent to which the presence of these comorbidities may 
act as predictors, moderators or mediators of gambling problems or be the result of these 
problems) is not clear. Studies based on pathway analysis had concluded that late-life prob-
lem gambling may be a way of escaping from anxiety and depression caused by impaired 
physical well-being and social isolation (Parke et  al. 2018). Reports of higher levels of 
comorbid disorders related to GD in older adults than in younger populations had also been 
regarded as evidence of the potential role of psychological and physical state as early signs 
of the onset and/or evolution of the gambling problems (van der Maas et al. 2017). In any 
case, the higher relevance weight of alcohol use for the clustering found in our study (even 
higher than for gambling severity) indicates the importance of this variable as a powerful 
risk factor in the elderly, and suggests that education plans for the prevention of unhealthy 
habits in this sector of the population should include both alcohol use and gambling habits 
simultaneously.

As far as gambling preferences are concerned, high proportions of participants in our 
study reported non-gambling (35.5%) or only non-strategic gambling (46.0%) as their main 
gambling activity. This result was consistent with those of other studies evaluating prefer-
ences in aging adults, which have identified non-strategic gambling as the preferred form 
(Ariyabuddhiphongs 2012; Nower and Blaszczynski 2008; Subramaniam et al. 2015). Lot-
teries represented the most popular form of gambling in our study (60.4%), a point preva-
lence similar to the value obtained for lotteries among older adults (69.5%) in the study 
by Assanangkornchai et al. (2016). Also consistent with our results, the clinical study by 
Odlaug et al. (2011) found significantly higher proportions of women and of older people 
among non-strategic gamblers. In our sample, strategic games were less prevalent, with 
betting on sports (specifically football pools, in common with many other countries in 
Europe) being most popular form of this subtype in cluster 2 (32.3% compared to 7.2% 
in cluster 1). The association between the higher preference for strategic games in cluster 
2 suggests that this gambling subtype may be a signal of higher risk of gambling- related 
problems, and this finding is consistent with those of other studies that have found signifi-
cantly higher prevalences of GD among strategic gamblers and in both strategic plus non-
strategic gamblers compared to non-strategic gamblers alone [7.3% vs. 2.1% in the study 
by Subramaniam (Subramaniam et al. 2016)].

Cluster 2 was of special interest because it included those individuals with higher risk 
of gambling problems (compared to cluster 1). But this cluster should not be interpreted 
as a disordered gambling group of moderate-to-high gambling severity, since the number 
of participants who really met clinical criteria for GD was very low. The clinical relevance 
of this cluster is the grouping of all GD individuals (as well as those with higher gam-
bling level) and the linkage to the highest functional impairment. In fact, other variables 
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defining the phenotype for cluster 2 were male sex, married status, higher level of edu-
cation, younger age, higher income and higher number of cumulative life events. These 
variables had been related to a higher risk of gambling problems during aging in studies 
such as Subramaniam who found that older gamblers were more likely to be male, mar-
ried, and with only primary or secondary education (Subramaniam et al. 2015). As regards 
the role of life events, findings in many studies stressed their importance as motivators 
and/or contributing features for gambling severity and gambling changes over time (God-
inho et al. 2018). For example, problem gambling behaviors during adulthood was strongly 
associated with the presence of trauma in childhood (e.g., domestic violence or divorce) 
and with reporting life stressors in adulthood (e.g., intimate partner violence or severe eco-
nomic hardship) (Roberts et al. 2017). Compared with healthy controls, patients who met 
clinical criteria for GD showed higher levels of post-traumatic stress symptoms (includ-
ing higher physiological arousal sub-scores), and greater gambling severity was associ-
ated with stress-like emotional states in GD subsamples (Green et al. 2017). Cross-lagged 
analyses had also shown that the number of cumulative life events was related to increases 
in the severity of current problem gambling for at least the following 12 months, and that 
the concurrence of life events in several domains was also likely to be related over time 
to increases in the chronicity of risky gambling habits (Luce et al. 2016). Examining the 
contribution of specific life events to problem gambling and the related clinical implica-
tions, differences according to sex had also been highlighted (Bonnaire et al. 2016). Future 
research should aim to identify the different ways in which life events contribute to gam-
bling habits during aging, including the possible sex-related differences.

Limitations

The first limitation of this study was that the analysis of cross-sectional data restricts the 
temporal analysis of causative associations. Future research should assess which risk fac-
tors lifespan increase the likelihood that elderly individuals belong to high-risk groups for 
GD, and how these higher-risk groups evolve during old age. Secondly, the low prevalence 
of GD involved that we could only explore variables related to clustering and therefore to 
the higher risk of gambling-related problems, and we could not generalize the results to the 
clinical settings of gamblers or to identify risk factors related to the onset and/or the chro-
nicity of the GD. The low frequency of GD in the study (although being consistent with the 
point prevalence estimates in population-based samples) did not allow obtaining a cluster 
of patients with moderate to high affectation due to the gambling activity. Finally, the lack 
of data regarding physical aspects of the aging process (such as the use of medical services 
or medication, the assessment of overall health status and/or chronic conditions) prevents 
us from establishing their distribution in the empirical clusters and from estimating their 
potential relation to gambling problems/severity.

Conclusion and Implications

For many older adults, gambling is a recreational behavior perceived as an entertaining 
occupation, an exciting/stimulating activity for relieving boredom and escaping from social 
isolation, and a way for coping with stress or emotional difficulties. These older adults are 
able to enjoy gambling without problems. However, prevalence studies warn that gambling 
may entail clinically significant problems among some older adults due their exposure to 
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age-specific risk factors for GD, which make them an especially vulnerable population. 
The prevalence of GD is expected to rise in the coming years, mainly due to the prolifera-
tion of new gambling platforms on the Internet, the ease of access to these new systems 
and the increasing familiarity of aging adults with the use of new technologies. One of the 
biggest difficulties in detecting/diagnosing gambling-related problems is that behavioral 
addictions such as GD can go unnoticed in older people, who may be less likely to recog-
nize gambling as a potential problem. Our study highlighted some potential risks related 
to gambling habits in aging adults, and our findings may be of help in the development of 
valid and reliable screening tools and effective programs for preventing the onset/evolution 
of GD and potential comorbid secondary disorders.

This study identified a phenotype characterized by elderly individuals who, in addition 
to alcohol and tobacco consumption, emotional distress problems and stressful life-events, 
presented a greater risk of gambling problems. Given that these are often people in situa-
tions of relative loneliness and isolation, primary care physicians and/or geriatricians and 
nurses should routinely explore this issue. Ideally, health campaigns aimed at older people 
regarding issues such as diet, physical exercise, sleep and so on should also include rec-
ommendations on gambling in order to minimize the risk of developing gambling-related 
problems.
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