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Abstract 

Aims 

To synthesise evidence regarding gambling problems in primary care contexts as evidence suggests 

that problem gambling may be overrepresented. Objectives were to review all the available evidence 

regarding the frequency and implications of gambling problems in primary care. The latter were 

operationalised by covariates relating to physical and mental health that suggest clinical implications, 

as well as co-occurring addictive behaviours.  

 

Methods 

Peer reviewed articles published in MEDLINE, Embase, PsycINFO, CINAHL and Sociological Abstracts 

reporting data relating to gambling and associated problems were screened. Where possible, random 

effects meta-analysis was used to combine study estimates. 

 

Findings 

The search identified 14 articles (based on 11 individual  studies) from 1708 deduplicated records. 

Meta-analyses of data from 10 studies indicated around 3.0% of patients reported significant levels of 

problem gambling, although there was substantial heterogeneity and rates ranged from around 1% to 

15% across studies. In contrast, there were few studies reporting findings relating to gambling 

problems across a broader continuum of severity, and there is little known about sub-clinical problems 

(i.e., at-risk gambling) in primary care. There was generally consistent evidence of links between 

problem gambling and poor mental health and co-occurring substance use problems. In contrast, 

there was less evidence regarding the physical health implications of problem gambling in primary 

care. 

   

Conclusions 

Primary care may provide an important environment for the detection of gambling problems and 

should identify patients reporting gambling problems across a continuum, consistent with principles 

of case finding; thereby targeting investigation on those suspected to be ‘at risk’. 

 

Keywords: Primary Care, Gambling, Problem Gambling, At-risk Gambling, Systematic review, mental 

health 
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INTRODUCTION 

Recent epidemiological evidence indicates that 54% of individuals aged 16+ report gambling annually 

in the UK (Health Survey England (HSE), 2018), with similar comparable figures from other 

international jurisdictions including Australia (Armstrong, Thomas, & Abbott, 2018), the U.S. (Tracy, 

Maranda, & Scheele, 2018), and Europe (Salonen, Hellman, Latvala, & Castrén, 2018). Gambling can 

sometimes escalate to problematic levels characterised by persistent and recurrent maladaptive 

behaviour that leads to significant personal and social harms (Hodgins, Stea, & Grant, 2011). Although 

rates of gambling disorders are commonly below 1%, there are larger numbers reporting at-risk 

gambling (around 6% and 2% of men and women, respectively; HSE, 2018); defined by experiences of 

at least some problems or adverse consequences from gambling (although often below levels required 

for a gambling disorder) and vulnerability to future disorders.  

 

The terminology used with reference to gambling is variable; terms such as ‘problem’, ‘pathological’, 

and ‘disordered’ gambling are often used interchangeably. Gambling was re-classified from an impulse 

control disorder to an addiction in the most recent version of the Diagnostic and Statistical Manual of 

Mental Disorders, and renamed ‘gambling disorder’ (American Psychiatric Association, 2013). In 

contrast, the term ‘problem gambling’ is more closely aligned with a public heath perspective and is 

often used to describe clinically significant forms of gambling that lead to serious negative 

consequences (Cowlishaw et al, 2019). The term ‘problem gambling’ will thus be used hereafter to 

describe people who experience any clinically significantly gambling-related condition (including 

gambling disorder), while the term ‘at-risk gambling’ will be used to reference less severe or subclinical 

conditions, consistent with prior research (Cowlishaw at al., 2020; Cowlishaw, Gale, Gregory, 

McCambridge, & Kessler, 2017).  

 

There is growing recognition of the adverse consequences of gambling, which may comprise 

vocational disruptions (e.g., job loss; Langham et al., 2015), deviant and criminal behaviour (Roberts, 

Sharman, King, Bayston, & Bowden-Jones, 2019), as well as severe financial problems (Grant, 

Schreiber, Odlaug, & Kim, 2010), mental health issues (Krause et al., 2018), and interpersonal 

difficulties (Roberts et al., 2018). The increasing awareness of the magnitude of these issues has 

provided impetus for initiatives to reduce maladaptive gambling and associated harms (Public Health 

England, 2020). These initiatives may include programs of intensive treatment that have been shown 

to reduce excessive gambling behaviour in the short-term (Cowlishaw et al., 2012). However, problem 

gambling is characterised generally by low levels of help-seeking (around 90% of people with gambling 

problems never access services; Cunningham, 2005), which is typically ‘crisis driven’ (Evans & 
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Delfabbro, 2005), and thus occurs only after experiencing severe harm (e.g., bankruptcy, relationship 

breakdown). As such, there is a strong need for early intervention or secondary prevention initiatives 

that can address excessive behaviour or subclinical problems before they progress to chronic forms of 

problem gambling. 

 

Primary care is an important context for early identification and intervention with a range of high-risk 

behaviours, including alcohol (Kaner et al., 2009) and illicit drug use (Pilowsky & Wu, 2012). 

Furthermore, it has been suggested that primary care may provide an equivalent context for early 

intervention with at-risk and problem gambling (Griffiths, 2007).  Recently, it was suggested that GPs 

should screen high risk groups (e.g., patients with financial problems) and refer positive cases for 

assessment and specialist treatment (Roberts, Bowden-Jones, Roberts, & Sharman, 2019; Sanju & 

Gerada, 2011). This is in line with evidence that problem gambling co-occurs frequently with other 

health complaints (Goodyear-Smith et al., 2006) and may be overrepresented in primary care (Levens, 

Dyer, Zubritsky, Knott, & Oslin, 2005; Morasco, Vom Eigen, & Petry, 2006; Pasternak & Fleming, 1999). 

In a recent study using population-based data, individuals with gambling problems were shown to be 

twice as likely to consult their GP, and five times as likely to be hospital inpatients, when compared to 

individuals with no gambling problems (Cowlishaw & Kessler, 2016). Common comorbidities with 

problem gambling include substance use and mood disorders (Lorains, Cowlishaw, & Thomas, 2011), 

that are presumed to reflect complex underlying mechanisms including shared underlying 

vulnerabilities and reciprocal processes that unfold over time (Sundqvist, & Rosendahl, 2019; 

Hartmann & Blaszczynski, 2018). Furthermore, there are additional associations with health 

complaints including obesity, hypertension, intestinal distress and headaches (Black, Shaw, 

McCormick, & Allen, 2013). Notwithstanding, it seems that gambling continues to receive limited 

attention in the context of health care systems and remains low on the list of priorities for funding for 

treatment or prevention services (Rigbye & Griffiths, 2011; The Lancet, 2017). 

 

The UK’s National Screening Committee (NSC), which is part of Public Health England, have outlined 

criteria for appraising the appropriateness of screening for health-related problems and conditions, 

and foremost among these is the requirement that problems are deemed ‘important’, as judged by 

evidence of both (a) frequency and (b) severity (Public Health England, 2015). This is commonly 

operationalised in terms of evidence regarding (a) prevalence and (b) implications for health, the latter 

including studies of associations with important health-related outcomes (Feder et al., 2009; National 

Collaborating Centre for Mental Health, 2011).  In line with this, the current paper presents a 
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systematic review of all available evidence regarding the frequency and implications (‘severity’ as 

defined above by the NSC) of gambling problems in primary care; the latter operationalised by 

covariates relating to physical and mental health that suggest clinical implications, as well as co-

occurring addictive behaviours. Specific objectives are to: 

(a) Provide best available estimates of the prevalence of at-risk and problem gambling in primary 

care; and 

(b) Review existing evidence regarding the implications of gambling problems in primary care, as 

indicated by links with physical and mental health problems, as well as co-occurring addictive 

behaviours. 

 

METHODS 

Our review is compliant with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA; Liberati et al., 2009). The protocol for this systematic review was registered with PROSPERO 

(ID: CRD42018112847). There were no deviations from the pre-registration. 

 

Search Strategy 

Our search was conducted in July 2019. Electronic searches of academic databases (MEDLINE, Embase, 

PsycINFO, CINAHL, Sociological Abstracts) were conducted using a combination of keywords relating 

to gambling and primary care (see the appendix for search terms). Our search was restricted to articles 

published in peer-reviewed journals, with no restriction on publication period. 

 

Inclusion and Exclusion Criteria 

We required that studies considered patients of primary care services. For purpose of this review, 

primary care settings were defined as services providing first contact and ongoing care for patients 

demonstrating all types of health problems, and mainly comprised general or family practice settings. 

Services not considered included ambulatory care and accident and emergency.  

 

We also required that studies reported data relating to at-risk or problem gambling and included 

studies of patients reporting data on brief screens or individual questions for gambling problems, as 

well as studies of problem gambling identified using longer assessment tools. The former includes 

questionnaires such as the Lie/Bet Questionnaire; Johnson et al., 1997), and the NODS-CLiP (The 

National Opinion Research Center DSM Screen for Gambling Problems (NODS) Control, Lying and 
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Preoccupation Measure; Toce-Gerstein, Gerstein, & Volberg, 2009), which all comprise five items or 

less. Longer scales include questionnaires such as the South Oaks Gambling Screen (SOGS; Lesieur & 

Blume, 1987) and Problem Gambling Severity Index (PGSI; Ferris & Wynne, 2001). We also recorded if 

there were any links involving at-risk or problem gambling and physical and mental health problems, 

including addictive behaviours, although this was not a requirement. We adopted an inclusive 

approach to the definition and measurement of these additional problems, individual questions, brief 

or longer assessment tools. 

 

Our review only included studies where primary care patients (age≥16, any gender) were considered 

and included experimental studies, controlled trials, cohort studies, case series reports, and 

qualitative studies. We excluded studies if they failed to report findings relating to gambling problems, 

did not report empirical data, described data from samples drawn primarily from non-primary care 

settings (such as dental practices), included participants under the age of 16 or were not published in 

English. Where there was insufficient information to make a judgement on the eligibility criteria, we 

excluded the study from the review. 

 

Data Extraction 

We extracted data on descriptive features of studies, including year of publication, sample 

characteristics, response rate, setting and if the latter included disadvantaged populations serviced by 

primary care practices. Additional characteristics included recruitment strategy and methods of 

measurement of problem/at-risk gambling. Where relevant, we also extracted data on (a) the 

proportion/number of patients reporting gambling problems (prevalence), and (b) the results of any 

tests of association involving gambling problems and physical/mental health comorbidities. Two 

primary members of the study team independently screened articles by abstract and title based on 

the above criteria. Articles were then independently read in full by the same reviewers and included 

or excluded based on the same criteria and on a quantitative assessment of methodological quality 

using the Joanna Briggs Institute Critical Appraisal Checklist for Studies Reporting Prevalence Data 

(Munn, Moola, Lisy, Riitano, & Tufanaru, 2015). Disagreements regarding the inclusion of papers were 

resolved through discussion and there was no unresolved conflict. The interrater agreement for across 

the two primary reviewers was 100%. 

 

Data syntheses 

There were different approaches adopted to the syntheses of data regarding objective (a) and (b), 

respectively, given variable characteristics of information reported. To address objective (a), random 
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effects meta-analyses were used to synthesise data from all available studies regarding prevalence of 

at-risk and problem gambling in primary care. These analyses were conducted in R using the 

‘metaprop’ function from the ‘meta’ package. The I2 statistic was produced to quantify the amount of 

between-study variation beyond chance alone (Higgins, Thompson, Deeks, & Altman, 2003). Data 

from studies providing estimates of problem gambling using brief screens and longer scales were both 

considered (data from longer scales were utilised when figures from both measures were reported), 

with meta-regressions conducted to compare findings from longer scales (e.g SOGS) versus brief 

screens (e.g. NODS-CLIP), as well as according to decade (pre-2010 versus post-2010) and jurisdiction 

(North America vs. International). There was less consistent data from studies regarding the covariates 

of gambling problems, and it was not possible to conduct meta-analyses of quantitative findings to 

address objective (b). These findings from primary studies were instead synthesised narratively. 

 

RESULTS 

Search results 

Once duplicate records were removed, the search produced 1708 citations. Titles and abstracts were 

reviewed for eligibility and yielded an initial pool of 29 articles for which full text was examined. This 

pool included studies that were not relevant to the review, including those that did not report 

empirical data (Goodyear-Smith, Warren, & Elley, 2013; Sullivan, 2007), or reported data on samples 

comprising employees of primary care settings (Chithiramohan & George, 2016; Petry & Mallya, 2004; 

Tolchard, Thomas, & Battersby, 2007), included participants recruited from other medical services 

such as dental practices (Petry, 2006) or participants under the age of 16 (Calveley, Verhoeven, & 

Hopcroft, 2009). Excluding these left 11 individual studies reported across 14 articles. See Figure 1 for 

PRISMA flow diagram of search results. 

 

Figure 1 

 

Characteristics of studies 

Characteristics of included studies are shown in Table 1. All studies were quantitative and involved 

samples of primary care patients, which ranged in size from n = 265 to n = 2543.  Patients ranged 

widely in age with the youngest participants being 16 years, and another study of older adults (65+ 

years) where the mean age was 74.1 years.  Where reported, the percentage of female participants 

ranged from 30% to 75%, and the response rates ranged from 59% to 98%.  The majority of studies 

reported data from disadvantaged populations serviced by primary care practices (7).  Specifically; 

Cowlishaw et al., (2017) Included four practices (out of 11) from the top 30% deprived areas in 
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England; Elley  et al., (2014) included one inner-city health centre providing primary care for adults 

without medical coverage in British Columbia, Canada; Goodyear-Smith et al. (2008; 2009; 2013) 

included practices in socioeconomically deprived areas in South Auckland, New Zealand; Morasco, 

vom Eigen, & Petry (2006) recruited from an urban primary care practice which served a low-income 

population in Connecticut, USA; and Pastenak and Fleming (1999) included one clinic in in a low-

income area of Madison, USA. 

Table 1 

 

Six studies measured problem gambling using longer measurement tools, including the SOGS (Lesieur 

& Blume, 1987) (4), PGSI (Ferris & Wynne, 2001) (1), and the 8-item Early Intervention Gambling 

Health Test (EIGHT Screen; Sullivan, 2007) (1) (see table 1).  Studies that administered the SOGS 

originated in the U.S. (Morasco et al., 2006; Pasternak & Fleming, 1999) and New Zealand (Goodyear-

Smith et al., 2008; Goodyear-Smith, Arroll, & Coupe, 2009), and reported data according to multiple 

cut-offs for severity of gambling problems which typically extended from 3-4 (problem gambling) and 

5+ (probable pathological gambling). 

 

Table 1 indicates 8 studies that reported rates of gambling problems identified using brief screens.  

Studies conducted in New Zealand (Goodyear-Smith et al., 2006; 2008; 2009) and Canada (Elley et al., 

2014), administered one1 or two items from the ‘Case-finding and Help Assessment Tool’ (CHAT; 

Goodyear-Smith et al., 2008), including the electronic version (e-CHAT; Goodyear-Smith, Warren, 

Bojic, & Chong, 2013), or the Multi-item Short Screening tool (MIST; Goodyear-Smith et al., 2004). 

These items were presented alongside additional questions regarding behaviours and conditions 

including smoking, alcohol, substance abuse, depression, anxiety, stress, violence, eating disorders 

and physical activity. One U.S. study (Levens et al., 2005) administered two items derived from the 

SOGS to older adults (aged 65+ years) defined by gambling more than $100 on a single bet, and/or 

betting more than they could afford to lose. One UK study (Cowlishaw, McCambridge, & Kessler, 2018) 

administered the NODS-CLIP (Toce-Gerstein et al., 2009), and one study from Sweden (Nehlin, Nyberg, 

& Jess, 2016) administered the NODS-PERC (The NODS Preoccupation, Escape, Chasing and Risked 

Relationships Measure; Volberg, Munck, & Petry, 2011). 

 

Prevalence of gambling problems 

                                                           
1 This single item comprised the earlier version of this tool, sometimes referred to as the multi-item short 
screening tool (MIST; Goodyear-Smith at el., 2004). 
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Table 2 summarises results from included studies regarding rates of both at-risk and problem gambling 

in primary care. As can be seen, there were only two studies that reported figures relating to gambling 

problems across a continuum of severity, including at-risk gambling. One UK study identified 4.3% of 

patients that were at-risk gamblers, and 5.2% that reported any gambling problems across a 

continuum of severity (including at-risk and problem gambling) using the PGSI (Cowlishaw et al., 2017). 

The second study identified 10.9% of older adult patients (aged 65+ years) that reported gambling 

more than $100 on a single bet, and/or betting more than they could afford to lose (Levens et al., 

2005). In contrast, there were 10 studies that reporting rates of problem gambling and these ranged 

from 0.7% to 15.7% across studies (see Figure 1). Syntheses of these figures via random effects meta-

analyses produced a weighted mean estimate of 3.0% (95% CI = 1.6% to 5.6%). 

Table 2 

 

The I2 statistic from the aforementioned meta-analysis (see Table 2) demonstrated high levels of 

statistical heterogeneity across studies, and suggested that while the weighted mean provided an 

appropriate overall estimate of the prevalence of problem gambling in primary care across studies, 

there were also potential contexts in which conditions might be more versus less common. As such, 

subgroup analyses using random effects models were also conducted to examine factors explaining 

this variability in prevalence, and considered (a) length of gambling measurement (brief screen versus 

extended measure), (b) decade of publication (pre-2010 versus post-2010) and (b) international 

jurisdiction (North America versus Other). Results of these analyses are displayed in Table 3. Although 

findings should be interpreted cautiously in the light of the small number of studies, the 95% CIs for 

sub-group mean estimates were overlapping, and thus indicated no significant differences according 

to these study characteristics. 

Table 3 

 

Narrative synthesis: Implications of gambling problems 

The included studies reported heterogeneous methodology regarding the covariates of gambling 

problems, which were generally unsuitable for quantitative syntheses via meta-analyses. As such, the 

relevant findings regarding associations with physical and mental health measures, as well as co-

occurring addictive behaviours, were synthesised narratively. In previous sections, the term problem 

gambling has been used to refer to clinically significant gambling-related conditions (including 

gambling disorder), while at-risk gambling has been used to refer to subclinical conditions. However, 

for purposes of this narrative synthesis we have reported the terminology and specific operational 

definitions (e.g. SOGS 3+) used in the original studies.  
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Physical health 

There were 4 studies that reported on the physical health covariates of gambling problems in primary 

care, and these demonstrated mixed findings. Morasco et al., (2006) considered associations with 

physical health subscales from the Short-Form Health Survey, Version 2 (SF-12v2; Ware, Kosinski, & 

Keller, 1996), and reported that both problem gamblers (SOGS 3-4) and pathological gamblers (SOGS 

5+) performed worse, relative to non-gamblers and recreational gamblers. This included worse scores 

on indices of role-physical (limitations due to physical problems), bodily pain and general health. 

Pasternak & Fleming (1999) considered items from the Short Form 36 (SF-36; Jenkinson, Coulter, & 

Wright, 1993) and found that problem gamblers (SOGS 3+) rated their health more poorly and 

reported more severe symptoms of heartburn and backache. In contrast, there were no differences 

between patients who exhibited problem gambling (SOGS 3+)  and non-problem gamblers in terms of 

self-reports of conditions including headache and impotence. Levens et al., (2005) also found no 

discernible differences on self-rated health (MOS SF-36: MOS 36-item Short-Form Health Survey; 

McHorney, Ware Jr, Lu, & Sherbourne, 1994) across problem gambling categories, while Goodyear-

Smith et al., (2006) reported that patients reporting concerns with gambling were no more likely to 

report concurrent concerns relating to weight or physical activity. 

 

Mental health 

There were 6 studies that evaluated mental health implications of gambling problems in primary care, 

and these generally demonstrated associations between gambling and mental health problems. One 

study demonstrated links with mental health subscales from the SF-12v2 (Ware et al., 1996).  Morasco 

and colleagues (2006) found that both problem gamblers (SOGS 3-4) and probable pathological 

gamblers (SOGS 5+) performed worse, relative to non-gamblers and recreational gamblers, according 

to general mental health component scores, as well as sub-dimensions of social functioning and role-

emotional (limitations due to emotional problems). Other studies considered mental health covariates 

comprising self-report measures of specific mental health conditions. Pasternak & Fleming (1999) 

found that problem gamblers (SOGS 3+) exhibited increased risk of positively endorsing items 

reflecting anxiety and depression. Goodyear-Smith et al., (2006) also found that patients reporting 

concerns with gambling were almost three times more likely to report depression, over two times 

more likely to report anxiety, and two and a half times more likely to report anger, relative patients 

who reported no such concerns. Sullivan, McCormick, Lamont, & Penfold, (2007) found that problem 

gamblers (EIGHT Screen 4+) had a more than a twofold increase in the risk of screening positive to 

depression (two-item measure; Whooley, Avins, Miranda, & Browner, 1997) compared to non-
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problem gamblers. Likewise, Cowlishaw et al., (2017) found that patients screening positive for 

depression demonstrated a twofold increase in rates of gambling problems (PGSI 1+), while Levens 

and colleagues, (2005) found that at-risk gamblers demonstrated near threefold increases in the risk 

of post-traumatic stress disorder using a brief scale when compared to non-gamblers and recreational 

gamblers. 

 

There were some studies that failed to identify discernible links with gambling problems and specific 

mental health problems. Cowlishaw et al., (2017) found no significant association between gambling 

problems and the likelihood of screening positive for anxiety on the Generalized Anxiety Disorder 2-item 

(GAD-2; Kroenke, Spitzer, Williams, Monahan, & Löwe, 2007), while Levens et al., (2005)  found no 

clear links across problem gambling categories with the likelihood of depression (as measured by the 

General Health Questionnaire: GHQ; Jackson, 2007), suicidal ideation (Primary Care Evaluation of 

Mental Disorders: PRIME-MD; Spitzer et al., 1994)  or cognitive impairment (Brief Orientation Memory 

Concentration Test: BOMC; Blessed, Tomlinson, & Roth, 1968). 

 

Addictive behaviours 

There were 4 studies that reported associations with gambling problems and other addictive 

behaviours. Pasternak & Fleming (1999) found that problem gamblers (SOGS 3+) had more than a 

threefold risk of recent tobacco use and more than a twofold risk of alcohol abuse (CAGE; Ewing, 

1984), relative to non-gamblers and non-problem gamblers. There were additional associations with 

number of drinks per day. While no relation was observed between any marijuana use in the past 6 

months, there was a marginally significant (p = 0.06) trend towards increased risk of developing a 

gambling disorder among patients who reported higher marijuana lifetime use. Goodyear-Smith et al., 

(2006) found that concerns with gambling were associated with near four-fold increases in reporting 

concerns relating to smoking, five-fold increases in reported concerns with drug use, almost three-

fold increases in concerns with alcohol use. Likewise, Cowlishaw et al., (2017) found that alcohol use 

(Alcohol Use Disorders Identification Test: AUDIT-C; Bradley et al., 2007) was associated with a near 

threefold increase in gambling problems (PGSI 1+), while a single item screening measure for 

unhealthy drug use (SISQ; McNeely et al., 2015) was associated with a fivefold increase in gambling 

problems. Levens et al., (2005) found that at-risk gamblers demonstrated a near sixfold increase in 

binge drinking compared to non-gamblers. Recreational gamblers had more than a fourfold increase 

in binge drinking compared to non-gamblers. Conversely, this study indicated no clear evidence of 

meaningful differences according to smoking status or at-risk alcohol use. 
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Quality Assessment 

The majority of studies utilized an adequate sample size (81.8%, 9); two studies that did not have a 

large sample size were feasibility studies. Most articles also had an adequate response rate (81.8%, 

9); we were unable to access this criterion in two studies as they did not report response rate details. 

All other criteria were fulfilled in 100% (11) of the studies and no studies were removed.  As far as we 

are aware, none of the studies followed open sciences practices (e.g. were pre-registered). 

 

DISCUSSION 

This review identified modest evidence regarding gambling problems in primary care, which 

comprised 11 studies that were mainly from New Zealand and the U.S. Meta-analyses of data from 10 

studies indicated around 3.0% of patients reported significant levels of problem gambling, although 

there was substantial heterogeneity and rates ranged from around 1% to 15% across studies. In 

contrast, there were few studies reporting findings relating to gambling problems across a broader 

continuum, and there is little known about sub-clinical problems in primary care. The review also 

identified preliminary evidence regarding implications of problem gambling in this health service 

environment, and narrative syntheses indicated that there was generally consistent evidence of links 

with poor mental health and co-occurring substance use problems. In contrast, there was less 

evidence regarding the physical health implications of problem gambling in primary care, while 

findings from included studies were inconsistent and thus inconclusive. 

 

Comparison with existing literature 

The modest number of published studies in this review is dwarfed by comparable literature regarding 

alcohol use problems (e.g. Dzidowska et al., 2020), and is small relative to nascent evidence regarding 

other mental health problems in primary care (e.g., PTSD; Greene, Neria, & Gross, 2016). In the context 

of modest numbers of published studies, the existing literature provides only preliminary evidence 

regarding the frequency of gambling problems in primary care. However, the quantitative syntheses 

of available studies suggested around 3.0% of primary care patients exhibit significant gambling-

related conditions that may be characterised in terms of problem gambling. By way of comparison, 

recent studies of primary care have suggested around 12% of patients exhibit alcohol use disorders 

(Manthey et al., 2016),  and around 14% demonstrate PTSD (Spoont et al., 2015). Thus, it seems that 

rates of problem gambling are low relative to disorders that have greater traditions of recognition in 

primary care. 
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However, it is important to acknowledge that the current analyses also identified high levels of 

unexplained statistical heterogeneity across studies, and this may suggest environments in which 

gambling problems are more versus less common. The availability and distribution of gambling varies 

considerably across countries and may account in part for discrepant prevalence rates across studies.  

Moreover, the characteristics of populations that are serviced by primary care practices could also 

explain some between-study heterogeneity in estimates and the particularly high rates of gambling 

problems in some studies. By way of example, previous research has indicated that gambling problems 

may be more common in areas characterised by high socio-economic disadvantage (see Sharman et 

al., 2019), and it may be expected that higher rates of problem gambling would also be found in 

primary care practices in socio-economically disadvantaged locations. Furthermore, publicly funded 

universal health care systems, such as the National Health Service (NHS) in the UK, contribute towards 

reduced socioeconomic disparities in access to medical services, which may ultimately increase rates 

of gambling problems in primary care in these countries, and particularly in disadvantaged areas 

(Asaria et al., 2016; Cookson et al., 2017). In contrast, economic and health inequalities may be 

amplified in countries without universal healthcare (Dickman, Himmelstein, & Woolhandler, 2017), 

such that recorded rates of problem gambling may be lower because deprived groups have reduced 

access to services.  

 

The current review identified only one study that reported rates of at-risk gambling (Cowlishaw et al., 

2017), and this suggested that these sub-clinical cases were more prevalent than problem gambling 

by a factor of almost five. This latter finding is consistent with broader literature arguing that rates of 

problem gambling prevalence heavily underestimate the magnitude of harm from gambling 

(Markham, Young, & Doran, 2016; Young, 2013). Recent studies also suggest that sub-clinical problems 

may account for large proportion of the burden of gambling at the population level (Browne, Greer, 

Rawat, & Rockloff, 2017), and should be major targets of intervention strategies. The marked absence 

of evidence regarding at-risk gambling is particularly striking in primary care, where there is a 

predominant focus on high-risk behaviours and low-severity problems (Saitz, 2010) that are also 

indicated targets of low-intensity interventions and secondary prevention strategies that aim to avoid 

harms and negative consequences before they occur.  

 

The review identified a small number of studies that provided informative data regarding links with 

problem gambling and health-related measures, and these suggested that the most consistent 
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associations were with indicators of poor mental health, as well as co-occurring addictive behaviours. 

The relevant evidence was heterogeneous in terms of measures that were associated with problem 

gambling, and these included non-specific mental health and functioning scales, such as the SF-36 

(Jenkinson et al., 1993), as well as brief measures of conditions including depression and anxiety. Such 

differences precluded the quantitative synthesis of findings via meta-analysis, and it remains unclear 

whether associations varied meaningfully across studies, and whether this was due to substantive 

differences, or alternatively, could be attributed to sampling error alone. However, the findings are 

aligned with literature which indicates that problem gambling is strongly associated with other 

dimensions of mental health and addiction (Cowlishaw & Kessler, 2016), and co-occurs frequently with 

mood, anxiety, and substance use disorders (Lorains et al., 2011).  Although mechanisms which 

underlie these associations are expected to be complex, it is likely that gambling and other disorders 

could originate from shared vulnerabilities but are maintained through reciprocal processes which 

unfold over time (e.g. similar neurobiological processes; Potenza, 2013). For example, it seems likely 

that gambling losses and debts may have impacts on mental health, while distress or negative mood 

states associated with psychiatric problems might also precipitate gambling as a way of decreasing 

negative affect (Morasco, Weinstock, Ledgerwood, & Petry, 2007).  

 

The current review identified less evidence regarding links involving gambling problems and physical 

health, when compared to links with gambling problems and mental health, while the available studies 

were equivocal about these potential implications of gambling problems in primary care. There were 

general trends suggesting that increasing severity of problem gambling was associated with worse 

physical health. Previous studies in the general population have found that problem gambling is 

associated with poor health (e.g. Afifi, Cox, Martens, Sareen, & Enns, 2010). The relationship between 

physical health and gambling is abstruse. It has been suggested that spending time on a sedentary 

activity such as gambling may impede physical health, or that those who have poor health are more 

likely to drawn to such activities (Erickson et al., 2005). However, despite the links, gambling problems 

are seldom discussed in the same context as other issues in primary care settings, due perhaps to a 

perception that it is a less serious issue (Roberts et al., 2019). Knowledge of which symptoms to look 

out for could help primary care providers to better identify gambling problems among their patients 

in practice. 

 

Limitations 
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The degree of heterogeneity across studies is difficult to interpret and consequently, a meta-analysis 

for the health covariates was not possible. The heterogeneity may partly reflect differences across 

national contexts, which could be attributable to variability in the population prevalence of problem 

gambling, as well as heterogeneity across healthcare services and gambling environments.  This 

heterogeneity may also reflect different measurement strategies, including reliance on brief screening 

tools and longer self-report measures, which adopted different definitions of gambling-related 

conditions (e.g., gambling disorder, pathological or problem gambling) and arbitrary thresholds for 

distinguishing across levels of gambling problem severity. In addition, publication bias is a problem; 

null associations less likely to be published (Easterbrook, Gopalan, Berlin, & Matthews, 1991).  The 

latter may be alleviated in some way in the future by increased use of open science practices, including 

pre-registration, registered reports and replications (Heirene, 2020; Louderback, Wohl, & LaPlante, 

2020). 

 

Implications 

Findings of preliminary studies suggest that primary care may provide an important environment for 

the identification and response to gambling problems. However, notwithstanding the reasons to 

suggest that gambling problems are important considerations, there seems to be a general dearth of 

relevant research. Lacking evidence, it may be assumed that some recommendations for managing 

problematic alcohol use could be generalised in part to initiatives for maladaptive gambling. Alcohol 

and gambling are similar in the sense that both are legal products with addictive potential and may 

lead to disorders that share features including loss of control, tolerance and withdrawal, and 

significant personal or social consequences (Hodgins et al., 2011). There is also evidence that similar 

approaches to intervention can reduce both alcohol (National Collaborating Centre for Mental Health 

(NCCMH), 2011) and gambling problems (Cowlishaw et al., 2012), and these commonly include 

components of motivational interviewing and cognitive-behavioural therapy (Hodgins et al., 2011; 

NCCMH, 2011). 

 

Invariably, there will be unique challenges to relevant interventions for gambling problems. Gambling 

may be easier to conceal than alcohol use (given the lack of a physiological dependence), while 

patients may be less likely to disclose gambling as a source of difficulties (e.g., due to stigma; Hing, 

Holdsworth, Tiyce, & Breen, 2014; Roberts et al., 2019). Alcohol use and harm is generally far more 

pronounced with rates of service usage by hazardous and harmful drinkers as high as 20-30% in 

primary care (Coulton et al., 2017) which suggests a much greater yield from identification strategies. 
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There are also clear physical health risks of alcohol (Rehm, 2011), which may be less obvious in people 

with gambling problems. Instead, individuals with gambling problems are more likely to have 

comorbid mental health disorders and psychosocial problems that may be less visible to primary care 

providers. Given the speculation that problem gambling is not necessarily viewed as a bona fide 

mental health problem in health services (Roberts et al., 2019),  this ambivalence may represent 

additional obstacles to new initiatives.  

 

If primary care providers are to identify gambling problems, there needs to be a suitable method of 

doing so. In routine practice, primary care providers are effective at identifying physical and other 

mental health problems. Our findings may suggest that primary care providers should identify people 

with gambling problems by “case finding”; recognizing individuals who are suspected to be at risk of 

problem gambling (i.e. have any related symptoms) for further investigation. Thereafter, there should 

be a simple, precise screening test. All the studies in this review utilised measures designed to detect 

problem gambling as a clinically significant condition. However, gambling problems are considered to 

exist on a continuum of severity and include those with subclinical problems who are at-risk of 

problem gambling (Cowlishaw et al., 2019). Current screens are designed to measure problem 

gambling at the severe end of this continuum and do not necessarily detect low severity issues. There 

is a compelling need for the development of new screens that can detect subclinical problems and 

secondary prevention initiatives that then address them before they progress to severe and chronic 

forms of gambling disorder.  Problem and at-risk gambling should receive increased attention in health 

care systems and rise up the list of priorities for funding for treatment or prevention services. 

 

Disclosure of Interest: The authors report no conflicts of interest. The conduct of this current project 
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Appendices: 

Search String: 

# Query 

S1 (MH "Gambling") 

S2 TI problem* N2 gambl* OR AB problem* N2 gambl* 

S3 TI addict* N2 gambl* OR AB addict* N2 gambl* 

S4 TI disorder* N2 gambl* OR AB disorder* N2 gambl* 

S5 S1 OR S2 OR S3 OR S4 

S6 (MH "General Practice+") 

S7 (MH "Primary Health Care") 

S8 (MH "Community Health Services") 

S9 (MH "Physicians, Primary Care") 

S10 (MH "Physicians, Family") 

S11 (MH "General Practitioners") 

S12 
TX (general pract* OR family pract* OR GP OR physician* OR community) OR ((family 
OR community OR practice*) W1 (medic* OR doctor* OR physician* OR health* OR 
nurs*)) OR (primary N2 care) 

S13 S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 

S14 S5 AND S13 
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Table 1: Characteristics of included studies 

Author(s), year 

Sample  
size  
(n) 

 
Country 

Primary care 
setting 

Age 
Gender 

% 
female 

Measure of 
PG 

Recruitment 
Respons

e rate 
% 

Prevalence of 
gambling 
problems  
(95% CI) 

Additional analyses 
(Clinical) 

Clinical covariates with 
problem gambling 

Cowlishaw, 
Gale, Gregory, 
McCambridge & 
Kessler (2017)  

 

 
 
 
 

1058 
 
UK 

Eleven general 
practices in areas 
of varied 
deprivation levels 
Including four 
practices from 
the top 30% 
deprived 
areasone student 
health care 
service and one 
practice for the 
homeless 

20.7% (18-
24); 15.1% 
(25-34); 
13.4% (35-
44); 27.8% 
(45-64); 
23.0% (>65 
yrs) 

64.7 PGSI 
 
NODS CLIP 

Patients were 
approached by 
the researcher in 
waiting rooms 
before 
appointments 
and provided with 
information 
about the study  

Not 
reported 

PGSI: 1-4: 4.3% 
(95% CI 3.2% to 
5.7%) 
                                                
PGSI: > 5: 0.9% 
(95% CI 0.5% to 
1.8%) 
 
NODS CLIP: 
3.3% (95% 
CI 2.3%–4.6%) 
                                    
Overall (any 
gambling 
problems): 5.2% 
(95% CI 4.0% to 
6.8%) 

Depression (Two-
item Whooley Scale), 
anxiety (GAD-2), risky 
alcohol use (AUDIT-
C), non-prescription 
and recreational drug 
use (SISQ) 
                                               
Gambling problems 
among family 
members 

Patients screening positive 
for depression 
demonstrated a twofold 
increase in rates of 
gambling problems (OR 
2.08, 95% CI = 1.15 to 
3.94), while risky alcohol 
use was associated with a 
near threefold increase 
(OR 2.78, 95% CI = 1.60 to 
4.89)  
 
Drug use was associated 
with a fivefold increase in 
gambling problems (OR 
5.03, 95% CI = 2.78 to 
8.99) 
 
No significant association 
between individuals who 
screened positive for 
anxiety and gambling 
problems 
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Elley et al., 
(2014) 

 

265 
 
Canada 

Two family 
practices  
(one university 
affiliated and one 
inner city health 
centre providing 
primary care for 
adults without 
medical coverage) 
 

19+ Not 
reported 

Two 
gambling 
questions 
within CHAT 
(Health 
Assessment 
tool)   "Does 
gambling 
sometimes 
cause you 
problems" 
and "Do you 
sometimes 
feel 
unhappy or 
worried 
after a 
session of 
gambling" 

Consecutive 
patients 
attending two 
practices during 
practice hours 
over six separate 
days invited to 
participate by a 
research assistant 
in the waiting 
room 

91.00 Unhappy or 
worried: 2%     
 
Gambling 
causes 
problems: 2%    

Smoking, alcohol use, 
drug use, depression, 
anxiety, 
Interpersonal 
Violence (IPV), anger 
control, exercise 
 
Assistance with 
gambling 
 

Not used in relation to 
problem gambling in the 
analysis 

Goodyear-Smith 
et al. (2006) 

 

 
 
 

2536 
 
NZ 

Primary care 
providers in three 
locations in 
Auckland (urban), 
Otago (mixed 
urban/rural), and 
Hawke's Bay 
(rural).  20 
randomly-
selected urban 
general 
practitioners, 20 
general practice 
nurses, 11 rural 
general 
practitioners  

Range: 16-
91         
Mean age 
ranged 
from 46 - 
49 across 
sites 

67  MIST: Single 
item:  Have 
you 
sometimes 
felt unhappy 
or worried 
after a 
session of 
gambling? 

51 care providers 
(physicians and 
practice nurses) 
selected 
(randomly or all 
providers in one 
setting). Fifty 
consecutive adult 
patients (over 16 
years) per 
provider were 
invited to 
participate.  
Lifestyle 
screening forms 
self-administered 
by patients on the 

97.80 in 
one 
setting 
 
 Not 
recorded 
in others 
but 
stated 
that it is 
unlikely 
to differ 
across 
the 
settings 

Unhappy or 
worried: 3.2% 
(CI 2.6 to 4.0)  

Smoking, alcohol use, 
drug use, depression, 
anxiety, IPV, anger 
control, exercise, 
weight 
 
Assistance with 
gambling 
 
 

Odds or worry about 
gambling and other factor 
compared to worry about 
other factor alone.  
Smoking (OR:  3.9  CI: 
2.12-5.44), drinking (OR:  
2.74  CI: 1.64-4.55) , drug 
use (OR:  5.23  CI: 2.51-
10.9), depression (OR:  
2.84  CI: 1.7-4.75 and OR: 
2.5 CI: 1.67-3.81), worry 
(OR:  2.21  CI: 1.38-3.55), 
anger control (OR:  2.52  
CI: 1.44-4.43) 
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waiting room, or 
administered by a 
practice nurse in 
the consulting 
room 

No significant associations 
with concerns about IPV, 
weight or physical activity   

Goodyear-Smith 
et al. (2008) 

995 
 
NZ 

Two primary care 
practices in 
Auckland 
including 
practices in a 
socio-
economically 
deprived area in 
South Auckland 

21% (16-
29); 37% 
(30-49); 
42% (>50 
years) 

71  CHAT "Do 
you 
sometimes 
feel 
unhappy or 
worried 
after a 
session of 
gambling" 
and "Does 
gambling 
sometimes 
cause you 
problems" 
 
SOGS 

All consecutive 
adult patients 
(over 16) 
attending GP 
practices until 
target sample of 
1000 reached.  
Forms self-
administered by 
patients in the 
waiting room. 

91.40 SOGS: 
Problematic 
Gambling: 1.8%  
                                        
Assessed 
criterion-based 
validity of CHAT 
against the 'gold 
standard' 
measure of 
SOGS. 
Likelihood ratio 
(odds of having 
the condition) 
30.05 (17.71 to 
45.81) 

Smoking, alcohol use, 
drug use, depression, 
anxiety, IPV, anger 
control, exercise, 
eating disorder 

Not used in relation to 
problem gambling in the 
analysis 

Goodyear-
Smith, Arroll & 
Coupe (2009) 

755 
 
NZ 

Primary care 
practices in South 
Auckland 
including socio-
economically 
deprived 
populations in 
Auckland’s North 
Shore 

Not 
reported  

Not 
reported 

CHAT and 
SOGS 

Consecutive 
primary health 
care patients 
aged 16 years and 
older recruited 
from waiting 
room by RA to 
complete CHAT 
with help Qs and 

98.00 CHAT positive 
for gambling: 
0.6%.                 
SOGS (4+): 0.7% 

Smoking, alcohol use, 
drug use, depression, 
anxiety, IPV, anger 
control  
 
Assistance with 
gambling 
 

Not used in relation to 
problem gambling in the 
analysis 
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reference 
standard (SOGS).  
Forms self-
administered by 
patients in the 
waiting room 

Goodyear-
Smith, Warren, 
Bojic & Chong 
(2013)  

233 
 
NZ 

Two family 
practices in 
Auckland 
including one in a 
relatively 
deprived 
neighbourhood 

Not 
obtained 

Not 
obtained 

Web based 
eCHAT 

Consecutive adult 
patients (over 16 
years) 
approached in the 
waiting room and 
invited to 
participate.  
Questionnaire 
self-administered 
by patients on a 
tablet computer 

91.00 1.1% (eCHAT) Smoking, alcohol use, 
drug use, depression, 
anxiety, IPV, anger 
control, exercise 
 
Assistance with 
gambling 
  

Not used in relation to 
problem gambling in the 
analysis 

Levens, Dyer, 
Zubritsky, Knott 
& Oslin (2005) 

843 
 
U.S. 

Primary care 
practices from 
two sites 
(Philadelphia VA 
Medical Centre, 
University of 
Pennsylvania) of a 
multisite trial of 
mental health 
care models in 
primary care 
(PRISM-E) 

Mean (SD) 
= 74.1 
(6.0); 
Range: 65+ 
years 

29.8  Two items 
indicating 
'at-risk' 
gambling: 
 
Gambled 
more than 
$100 on a 
single bet 
 
Bet more 
than they 
could afford 
to lose (past 
year) 
 

Each week during 
the trial a random 
subset of patients 
were selected 
from the practice 
appointment list 
and sent a letter 
about screening. 
Participants who 
had not declined 
participation 
were contacted 
via telephone  

58.90 10.9% (scores 
on either item)-
At-risk gamblers 
                                                         
(1) Gambled 
more than $100 
on a single bet: 
7.7%      
                                              
(2) Bet more 
than they could 
afford to lose 
(past year): 
4.2% 
 

Smoking, self-rated 
health (MOS SF-36), 
cognitive status 
(BOMC), depression 
(GHQ), at-risk alcohol 
use, binge drinking, 
suicidal ideation 
(PRIME-MD) post-
traumatic stress 
disorder, across 
problem gambling 
categories 

Compared to non-
gamblers, the strongest 
predictors of at-risk 
gambling were being a 
binge drinker (OR: 6.27 
95% CI: 1.58-24.86), and 
PTSD (OR: 2.79 95% CI: 
1.43-5.44) 
 
Compared to recreational 
gamblers, the strongest 
predictors of at-risk 
gambling was the risk of 
PTSD (OR: 2.68 95% CI: 
1.45-4.48) 
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Gambling 
activities 
(past year) 
derived from 
the SOGS 
 
Amount 
spent on a 
single bet in 
the past 
year 
(Recreationa
l)  

Both gambling 
problems 
(0.95%) 

Compared to non- 
gamblers, the strongest 
predictor of recreational 
gambling was the risk of 
being a binge drinker (OR: 
4.38 95% CI: 1.31-14.69) 
 
At-risk gambling behavior 
was not significantly 
associated with current or 
past depressive 
symptoms, suicidal 
ideation, cognitive 
impairment, self-rated 
health, at-risk alcohol use, 
or cigarette smoking. 

Morasco, vom 
Eigen, & Petry 
(2006) 

574 
 
U.S. 

Urban primary 
care practice in 
Hartford, CT 
which served a  
low-income 
population 

Mean (SD) 
= 37.2 
(13.7) 

75.0  SOGS 
(lifetime) 
 
Frequency 
and amount 
spent 
gambling 
(last 2 
months) 
 
Types of 
gambling 
activities 
(lifetime) 

Patients 
approached in the 
practice and 
invited to 
participate by a 
research assistant  

≈ 80 SOGS 3-4: 5.1% 
(95% CI = 3.5 to 
7.2) 
 
SOGS 5+: 10.6% 
(95% CI = 8.2 to 
13.4) 

Measured physical 
and emotional 
functioning. 
Compared Short 
Form Health Survey 
Version 2 (SF-12v2) 
scores across 
problem gambling 
categories 

Pathological gamblers 
reported significantly 
worse functioning on all 
eight index scores- 
physical functioning, role 
physical, bodily pain, 
general health, vitality, 
social functioning, role-
emotional and mental 
health compared to non-
gamblers and recreational 
gamblers 
 
Problem gamblers 
reported worse 
functioning on six scores – 
physical functioning, role 
physical, bodily pain, 
general health, vitality and 
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mental health than non-
gamblers 

Nehlin, Nyberg 
& Jess (2016) 

537 
 
Swede
n 

Three primary 
health care 
centres in 
Swedish cities 
(two of the 
centres received 
patients from 
local 
neighbourhoods) 

43.7 
(16.2) 

Not 
reported 

4 items on 
the NODS- 
PERC 

Contact person 
(nurses and social 
worker) invited all 
new and ongoing 
patients to 
participate. A 
consultant 
approached 
patients in 
waiting room 

Not 
reported 

Screen positive 
for problem 
gambling: 6.3%    

Not reported Not reported  

Pasternak & 
Fleming (1999)  

1051 
 
U.S 

Three primary 
care clinics in 
Wisconsin 
including one in a 
low-income area 
of Madison 

Mean (SD) 
= 43.1 
(16.1) 

63.8 SOGS 
(lifetime 
gambling)  

Invitations to 
participate made 
prior to meeting 
with physician 

75.40 SOGS 3-4: 3.4% 
(2.4 to 4.7)      
 
SOGS 5+: 2.8% 
(1.9 to 3.9)  
  
Overall 
gambling 
disorder:  6.2% 

Compared smoking, 
alcohol use, alcohol 
abuse (CAGE), 
marijuana use, 
depression, anxiety 
and physical health 
(items from SF-36), 
across problem 
gambling categories 

Patients with gambling 
disorders (SOGS 3+) were 
more likely to use tobacco 
(OR: 3.17 CI: 1.69-5.95) 
and abuse alcohol (OR: 
2.43 CI: 1.19-12.07) 
compared with non-
gamblers and non-
problem gamblers 
 
Patients with gambling 
disorders rated their 
health as being worse 
compared to patients 
without gambling 
disorders.  Pathological 
gamblers had more severe 
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symptoms of heartburn or 
abdominal pains and 
backache 
 
A positive relationship 
between patients with 
gambling disorders and 
those answering 
affirmatively to the 
depression and anxiety 
symptoms  
 
No relationship between 
marijuana use and 
gambling disorders 
although weak trend with 
patients who used more 
marijuana in a lifetime 
 

Sullivan, 
McCormick, 
Lamont and 
Penfold (2007) 

1580 
 
NZ 

Sixteen primary 
care practices in 
Auckland, 
Taranaki and 
Rotorua 

Not 
reported.  

58  EIGHT  All patients 
presenting to the 
practices were 
invited to 
participate by the 
receptionist 

Very few 
in any 
refused 
to take 
part 

EIGHT: 7.5% 
(range 3% to 
24%) 
 
COGS: 15% 
 

Compared socio-
demographics and 
depression (two 
question depression 
screen- Whooley) 
across problem 
gambling categories  
 
Reported frequency 
of perceptions that 
GPs could help with 
gambling problems  
 
COGS screen: 11% 
affected by another's 
gambling 

63.4% of problem 
gamblers positive on 
depression screen.  
Problem gambling found 
to affect the presence of 
depression (OR 2.4)  
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AUDIT-C (Alcohol Use Disorders Identification Test), BOMC (Brief Orientation Memory Concentration Test), CAGE (acronym of its four questions; Cut Down, 

Annoyed, Guilty, Eye-opener), CHAT (Case-finding and Help Assessment Tool), COGS (Concerned Others Gambling Screen), eCHAT (Electronic version of the Case-

finding and Help Assessment Tool), EIGHT (Early Intervention Gambling Health Test), GAD-2 (Generalized Anxiety Disorder 2-item), GHQ (General Health 

Questionnaire), MIST (Multi-item short screening tool), MOS SF-36 (MOS 36-item Short-Form Health Survey), NODS CLIP (The National Opinion Research Center 

DSM Screen for Gambling Problems (NODS) Control, Lying and Preoccupation Measure), NODS-PERC (The NODS Preoccupation, Escape, Chasing and Risked 

Relationships Measure), PGSI (Problem Gambling Severity Index), PRIME-MD (Primary Care Evaluation of Mental Disorders), SF-12vs (Short-Form Health Survey, 

Version 2), SF-36 (Short Form 36), SISQ (Single-item screening question for unhealthy drug use), SOGS (South Oaks Gambling Screen) 
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Table 2: Study estimates and meta-analysis results 

†Problem gambling is classed here as scoring 5+ on the PGSI and 3+ on the SOGS (South Oaks 

Gambling Screen). 

 

CHAT (Case-finding and Help Assessment Tool), eCHAT (Electronic version of the Case-finding and 

Help Assessment Tool), EIGHT (Early Intervention Gambling Health Test), MIST (Multi-item short 

screening tool), MOS SF-36 (MOS 36-item Short-Form Health Survey), NODS-PERC (The NODS 

Preoccupation, Escape, Chasing and Risked Relationships Measure), PGSI (Problem Gambling 

Severity Index), SOGS (South Oaks Gambling Screen) 

 

  

 
Study 

 
n 

 
Country 

 
Screen 

Prevalence of 
Problem 

Gambling†   

Cowlishaw et al., (2017) 1058 UK PGSI 0.9% 

Elley et al., (2014) 265 Canada CHAT 2.0% 

Goodyear-Smith et al., (2006) 2543 New Zealand MIST 3.2% 

Goodyear-Smith et al., (2008) 995 New Zealand SOGS 1.8% 

Goodyear-Smith et al.,  (2009) 755 New Zealand SOGS 0.7% 

Goodyear-Smith et al., (2013) 233 New Zealand eCHAT 1.1% 

Morasco et al., (2006) 574 US SOGS 15.7% 

Nehlin et al.,  (2016) 537 Sweden NODS PERC 6.3% 

Pasternak & Fleming (1999) 1051 US SOGS 6.2% 

Sullivan et al., (2007) 1580 New Zealand EIGHT 7.5% 

 Weighted 
mean 

  3.0%  
  

 (95% CI)   1.6% to 5.6% 
 I2   97.3% 
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Table 3: Subgroup analyses 

 

Study characteristic k 
Mean 

estimate 

95% CI 

LB UB 

Length of measurement     

Brief 4 3.0% 1.6% 5.3% 

Extended 6 3.2% 1.2% 8.1% 

Decade of publication     

Pre-2010 6 3.9% 1.7% 8.7% 

Post-2010 4 2.0% 0.9% 4.5% 

International jurisdiction     

North America 3 6.1% 2.3% 15.5% 

Other 7 2.3% 1.2% 4.4% 
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Figure 1: PRISMA flow diagram: Flow of information through the different phases of the systematic 

review 
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Figure 2: Studies reporting rates of problem gambling  

 


