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Is there a health inequality in gambling
related harms? A systematic review
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Abstract

Background: Here we present a systematic review of the existing research into gambling harms, in order to
determine whether there are differences in the presentation of these across demographic groups such as age,
gender, culture, and socioeconomic status, or gambling behaviour categories such as risk severity and participation
frequency.

Primary and secondary outcome measures: Inclusion criteria were: 1) focus on gambling harms; 2) focus on
harms to the gambler rather than affected others; 3) discussion of specific listed harms and not just harms in
general terms. Exclusion criteria were: 1) research of non-human subjects; 2) not written in English; 3) not an
empirical study; 4) not available as a full article.

Methods: We conducted a systematic search using the Web of Science and Scopus databases in August 2020.
Assessment of quality took place using Standard Quality Assessment Criteria.

Results: A total of 59 studies published between 1994 and 2020 met the inclusion criteria. These were categorised
into thematic groups for comparison and discussion. There were replicated differences found in groups defined by
age, socioeconomic status, education level, ethnicity and culture, risk severity, and gambling behaviours.

Conclusion: Harms appear to be dependent on specific social, demographic and environmental conditions that
suggests there is a health inequality in gambling related harms. Further investigation is required to develop
standardised measurement tools and to understand confounding variables and co-morbidities. With a robust
understanding of harms distribution in the population, Primary Care Workers will be better equipped to identify
those who are at risk, or who are showing signs of Gambling Disorder, and to target prevention and intervention
programmes appropriately.

Keywords: Gambling, Gambling disorder, Problem gambling, Pathological gambling, Harms, Gambling harms,
Harms measures, Health inequality, Risk severity, Age, Gender, Culture, Gambling behaviour, Online gambling,
Socioeconomic status

Background
We know that excessive gambling can impact an individ-
ual’s finances, relationships, employment, and psycho-
logical wellbeing [1]. While some individuals may
gamble without issue there are many who will experi-
ence negative consequences from their gambling behav-
iour. Policy makers within the UK, as well as the

broader public health community, acknowledge the need
for better understanding of gambling harms [2] in order
to promote effective policies for harm reduction.
Global data suggests that in several jurisdictions with

mature gambling markets participation rates have
dropped significantly, whereas harm has plateaued [1],
and within the Conceptual Framework of Harmful Gam-
bling it is suggested that further harm reduction may
need interventions to address a wider spectrum of risk,
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including socioeconomic factors. We predict that harm-
ful consequences are not distributed evenly amongst the
population, and in conducting this review we aim to
identify which individuals are most at risk, and how
harms are likely to present in the general population be-
fore clinical diagnosis.
The fifth edition of the Diagnostic and Statistical Man-

ual of Mental Disorders (DSM-5) [3] categorises Gam-
bling Disorder as a behavioural addiction. This is the first
behavioural addiction to be included in the DSM and the
condition is an increasing public health concern [4], as
new accessible methods of play such as online and mobile
gambling have led to an increase in new types of gambling
behaviour. For diagnosis using the DSM-5, an individual
must experience harmful consequences from their behav-
iour, and the exposure hypothesis suggests that increased
availability of gambling tools increases the levels of harm
and problematic gambling within a population [5], so un-
derstanding the potential harms resulting from gambling
is more important than ever.
There have been a number of recent Systematic Reviews

completed in the field of gambling, investigating a range
of ideas. For example, the relationship between crime and
gambling disorders [6, 7], quality of life measurement
tools [8], comorbidity with other conditions [9] ,socioeco-
nomic risk factors and vulnerable populations [10], impul-
sivity in gambling [11, 12], harms reported by significant
others [13], or potential interventions and harm minimisa-
tion tools [14–17]. Despite this body of research, and
many individual studies investigating specific gambling
harms, a systematic review of how harms are distributed
across society has not yet been done. Although many
studies have investigated how harms can be minimised
[18–20], a complete understanding of the disease and its
impact on society is dependent on understanding how
harms are distributed across the population.
If our intuitions from reviewing the literature are

correct, then this poses a health inequality that
needs addressing. Health inequalities are “unfair and
avoidable differences in health across the population,
and between different groups within society” [21].
For example, when one individual or population ex-
periences more consequences, or more severe conse-
quences, from a disease than another despite
equivalent exposure. By understanding the distribu-
tion of harms within society we hope to identify at
risk groups. This information could support harm
reduction through a public health model of addic-
tion, which suggests that interventions should target
the host as well as the addictive ‘agent.’ In addition,
interventions which target the environment, such as
public health campaigns, could be targeted to reach
the most vulnerable groups in order to reduce harm
as effectively as possible [22].

Harms related to gambling behaviour have been found
to affect all types of individuals, including low and mod-
erate risk, or sub-clinical, gamblers [23–25]. However,
evidence suggests that gambling harms are dispropor-
tionately experienced by economically and socially disad-
vantaged groups [10]. The National Strategy to Reduce
Gambling Harm [26] states “An effective prevention plan
must seek to identify the right mix of interventions to be
applied at both the population and individual level,” and
so a thorough understanding of how an individual expe-
riences harm would be beneficial in understanding gam-
bling as a whole, and developing effective interventions.
Current estimates suggest that there are 2 million adults
experiencing some level of harm from gambling in the
UK alone [4] and an estimated 1.6 billion people gam-
bling worldwide [27]. A thorough understanding of how
harms are presented within these individuals, and within
at-risk groups, may help in identifying those who are at
risk and targeting interventions where they are most
needed.

Objective
To present a systematic review of the existing research
into gambling harms, to determine whether there are
differences in the presentation of these across demo-
graphic groups such as age, gender, culture, and socio-
economic status, or gambling behaviour categories such
as risk severity and participation frequency.
Following the PICO model we determined that all po-

tential participants would be considered, including all
ages, genders, and cultural backgrounds from both clin-
ical and general samples. Inclusion of an intervention is
not relevant however we only considered studies which
investigated harms to the individual. Comparison was
made within sub groups, i.e. between genders or age
groups. The intended outcome is to determine if a
health inequality appears to exist in gambling and how
different demographic groups experience harms to sup-
port primary caregivers in identifying patients who need
support.

Method
Search strategy
In conducting the review we followed the Preferred
Reporting Items for Systematic Reviews and Meta-
Analysis Protocols (PRISMA-P) which can be seen in
The PRISMA Checklist (Additional file 1). Studies that
have explored specific harms and the prevalence of these
within a population were identified using a search of re-
cords held by Web of Science. The database was
searched on 18th August 2020 using the following cri-
teria; TI = (gambl* AND (harm* OR “negative impact”
OR “adverse impact” OR “detrimental impact” OR “nega-
tive? ffect” OR “adverse? ffect” OR “detrimental? ffect” OR
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consequence)). This yielded 189 results, which can be
seen in detail in the Full Search Report (Additional file 2).
An initial search within abstracts yielded 1997 results,
however due to time constraints the search was re-
stricted to titles only.
Search terms were chosen using ‘thesaurus.com’ [28],

the Oxford English Dictionary Online [29], and the key-
words of some relevant studies. The final criteria were
developed with support from an Aston University sub-
ject librarian. The criteria were then adapted to search
records held by Scopus; TITLE = (gambl* AND (harm*
OR “negative impact” OR “adverse impact” OR “detri-
mental impact” OR “negative? ffect” OR “adverse? ffect”
OR “detrimental? ffect” OR consequence)), and this
search yielded 195 results, giving a combined 384 studies
from both websites.

Inclusion criteria
Studies were included that discussed gambling in terms
of harm to the individual, and discussed or listed a mini-
mum of one identified harm, rather than harm as a con-
cept without specifics. Primary data sources were
considered and grey literature was not included.

Exclusion criteria
Studies to be excluded were those unrelated to gam-
bling, and those that did not discuss harms. Further ex-
clusion criteria included results not available in English,
studies discussing the notion of harm without giving
specific examples, those that only investigated harms to
others, or from other related sources, and those that
only discussed strategies for harm minimisation without
measuring actual harms experienced.

Screening
A free trial of Covidence was used to screen studies,
along with EndNote software to organise the bibliog-
raphy. Duplicate studies removed by Covidence totalled
147, and an additional 15 were removed during title and
abstract screening. Title and abstract screening and full
text screening were both conducted using Covidence by
one researcher.

Quality evaluation
Studies were assessed for quality by two researchers
using the Standard Quality Assessment Criteria [30].
This measures the quality of both quantitative and quali-
tative research using a series of standardised questions,
and we evaluated studies that followed a mixed methods
approach in terms of the most prominent research style.
The results of this assessment can be seen in the Table
of Quality Checks (Additional file 3). Studies were coded
in Excel using the guidelines set out by Kmet, Lee and
Cook and coloured using a traffic light system for

reviewing. Disagreements of more than one degree were
discussed to reach a consensus, and scores were then
combined to find an average.

Data analysis plan
We extracted study design, country, participant sample,
measures used, funding source, and relevant results on
harm from the studies before identifying categories for
analysis. Full extracted data can be seen in the Table of
Extracted Data (Additional file 4). We divided the data
into the identified categories for comparison, with sev-
eral studies providing results for multiple groups.
Data was extracted from qualitative studies by

highlighting key terms, and for relevant comparable data
we have used the 73-Item checklist developed by Lang-
ham et al. [31] which identifies 8 domains of harm
(Table 1). Delfabbro and King [32] argue that certain
items attributed as harms are labelled incorrectly; they
suggest that chasing losses, gambling to obtain more ex-
citement, or betting above affordable means, are behav-
iours that lead to harm and not the harms themselves.
Schellinck et al. [33]also argue that borrowing money is
not a harm, but is in fact a predictor for the harms, debt
and relationship conflict. Critical appraisal of the defined
harms used in each study is therefore necessary.
These comments were used when excluding studies

from the research, for example MacLaren [34] discussed
the CPGI and PGSI, but did not list actual specific
harms, and Booth et al. [35] measured harm using only
the PGSI rather than actual listed harms, so these stud-
ies were excluded. We also considered these criticisms
of harm labelling when extracting data from studies, ex-
cluding behaviours such as chasing losses.

Patient and public involvement
There was no involvement from the general population
or any individual with a Substance Addiction or Behav-
ioural Addiction Disorder in this systematic review.

Results
Search and selection results
The database searches returned 384 papers for review
and 162 of these were excluded as duplicates. Analysis
of titles and abstracts led to a further 9 exclusions for
not discussing gambling and 20 exclusions for not dis-
cussing harms. The remaining 193 studies were reviewed
in full, resulting in a further 6 exclusions for conflating
gambling severity scores (i.e. PGSI) with harms, 9 exclu-
sions for only discussing harms to others, 46 exclusions
for only mentioning harm as a concept in general terms,
and 57 exclusions for only discussing harm minimisa-
tion. There were 8 studies not in English, 2 were short
letters, and 3 were abstracts for conference presenta-
tions. There were 2 studies which could not be accessed
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in full, and full-text requests to the authors were unsuc-
cessful. Finally, 1 systematic review into harms [36] was
removed because it described the process by which a
systematic review would be conducted but did not re-
port any results.
This left 59 studies for review of which 22 were quali-

tative, 36 were quantitative, and 2 were mixed methods
design. Of the mixed method studies 1 was predomin-
antly qualitative and 1 was predominantly quantitative
(Fig. 1).

Main results
Description of included studies
Of the 59 studies included in this review, 5 were cohort
studies, 2 were case-control studies, 16 were cross-
sectional, 21 were qualitative, and 2 were mixed
methods. Of the qualitative studies, 2 used multiple
methods, 11 were interviews, 2 were focus groups, 4
were narrative reviews and 2 were systematic reviews.
Secondary data analysis was conducted in 13 of the
studies.
The most common funding sources for this selection

of studies were the Ministry of Social Affairs and Health
Helsinki (5) and the Victorian Responsible Gambling
Foundation (6). In total, the government funded 12 stud-
ies,responsible gambling foundations funded 9, general
research funds were used for 5, gambling focused re-
search funds were used for 5, Colleges and Universities
funded 4 studies, and there were 2 funding contest
awards (International Contest ONCE; Irish Research
Council Innovation Award). In addition, 2 studies were
funded by alcohol foundations, 1 by a business school, 1
by a casino, 1 by a non-gambling charitable foundation,
1 by an information company, 1 by a gambling authority,
and 1 by a psychiatric association. Of the remaining 14

studies, 8 received no funding and 6 did not declare
their funding status (see Table 2).

General gambling harms
Five studies include data on gambling harms generally,
with some investigating specific harm locations, such as
casinos or the workplace. Ricijas [38] reported that in-
appropriate social behaviour such as shouting at ma-
chines, aggression towards other patrons, appearing
depressed, being withdrawn and excessive sweating were
observed at all of the gambling venues included in their
study. And Binde [39] found that participants identified
gambling during work breaks and during work hours,
poor work performance and lateness, depression and
anxiety, tiredness and irritability, absences from work,
tax authorities investigating staff wages, poor standards
of self-care and belongings, and crimes such as
embezzlement.
Jeffrey et al. [40] investigated how gamblers report and

recognise harms in comparison to other individuals in
their lives. They found that gamblers were more likely to
report problems which impacted them individually such
as lack of money, using work or study time to gamble,
alcohol use, suicide attempts, hygiene issues, sleep prob-
lems, and feelings of shame or worthlessness. In com-
parison, spouses of gamblers reported shared harms
such as missed bill payments and relationship tension or
conflicts. The researchers suggested that this may mean
gamblers are less aware of relationship dysfunctions. An-
other study [41] reported that harms in all domains ac-
cumulated more quickly in gamblers than in affected
others.
Langham et al. [31] developed a taxonomy of gambling

harms and found that many of the category domains
interacted, or had individual specific outcomes. For

Table 1 Langham et al. [31]Taxonomy of Harm Domains

Domain Items Include but are not Limited to …

Financial Harms Erosion of Savings
Bankruptcy

Relationship Disruption, Conflict or Breakdown Dishonest communication
Social Isolation

Emotional or Psychological Distress Distorted cognitions or erroneous beliefs
Extreme distress

Decrements to Health Reduced self-care
Ongoing disability

Cultural Harm Reduced engagement in cultural rituals
Extreme cultural shame

Reduced Performance at Work or Study Tiredness and Distraction
Loss of Job

Criminal Activity Vulnerability to illegal activities
Arrest and/or conviction

Life-course and Intergenerational Harms Loss of life-course event i.e. marriage
Homelessness

A sample of harms identified by Langham, Thorne [31].
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example, cultural and relationship harms often appeared
together due to the link between family and culture.
They also reported that emotional harms were affected
by all other domains, and criminality was often a
second-order harm to address a primary harm such as
financial issues. Financial harms reportedly led to a

change in behaviour, however the crisis point was
dependent on individual tolerance for deprivation. The
level and type of relationship harm experienced ap-
peared to be dependent on how the non-gambling per-
son viewed gambling, and health harm was found to
occur in recreational gamblers, but was not well

Fig. 1 Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA-P) Flowchart of Exclusions [37]
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Table 2 Summary of Data Extracted
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documented. Finally, criminality was only found within
those individuals who scored highly on risk severity
measures.

Age
Twenty-two studies include data on age, and several of
these found that being younger was associated with a
higher risk of experiencing gambling harms [42–47].
One study found that younger age groups (16–34) were
at risk of dependence and social harms [42], and Ferrara
et al. [45] found younger age groups showed higher rates
of “problematic gambling” and a higher comorbidity
with other addictions. In Breen [48] it was found that
youths who were exposed to card gambling were more
likely to gamble later in life to increase their income,
and those who missed school had reduced lifelong aspi-
rations and reduced opportunities. Salonen et al. [47] re-
ported that financial harm, work and study harm, health
harms, and emotional harm all tended to decline within
the older age groups, and financial harm in particular
was most common in the younger participants, and
Splevins et al. [49] reported that students spent their
pocket money or part-time job wages on gambling.
Bergh and Kuhlhorn [50] reported that gamblers aged
20–34 spent more time gambling than those over 35,
and Salonen et al. [51] also reported that females aged
18–24 increased their occasional gambling and conse-
quently reported more harms.
In contrast, Raisamo et al. [52] reported that gambling

involvement increased with age, and some studies found
that younger gamblers were less at risk of financial
harms [50, 52]. Larsen et al. [53] found that alcohol use
increased with age in lifetime problem gamblers, as de-
fined by the DSM-IV criteria for ‘pathological gambling’,
in opposition to the trend seen in a general population.
Whereas Pitt et al. [54] found that children aged 8–16
showed little or no current harms as they were gambling
at home with their families, spending small amounts of
pocket money, or betting with activities such as push-
ups against family members. Despite this, children devel-
oped false beliefs around gambling, such as that skill can
be used to win, or that it is necessary for everyone to
gamble at least once. Similarly, Melendez-Torres et al.
[55] found that harms increased with age; however, they
only researched participants attending school who would
be categorised in the younger age groups of other
studies.
Livazovic and Bojcic [56] found that older participants

scored higher on risk severity measures, however they
did not report a difference in harms. Browne et al. [57]
found that age had no impact on harm profiles, and
Lloyd et al. [58] found no association between age and
gambling-induced thoughts of self-harm. Browne et al.
[59] found that although younger age appeared to

correlate with harm this was not statistically significant,
and Raisamo et al. [46] reported that guilt was not asso-
ciated with age.
The remaining studies researched the distribution of

harms within a single age group. Anderson et al. [60] re-
ported that seniors who gambled experienced argu-
ments, broken relationships, anxiety, debt, exhausted
pensions or savings, and shame. Heiskanen and Matilai-
nen [61] found that gamblers from the generation cate-
gorised as ‘Baby Boomers’ had difficulty walking past a
machine without gambling, and spent excessive time
and money both online and offline, and some partici-
pants reported that they felt unable to ‘meddle’ in an-
other person’s gambling problems, suggesting there may
be less peer support within this age group.
Further research is needed to understand the distribu-

tion of harms across age groups as it was found by Este-
vez et al. [62] that sensation seeking and impulsivity
were high in young gamblers. Anxiety, depression and
psychoticism were partially mediated by impulsivity, and
somatisation, obsessive-compulsive behaviour, interper-
sonal sensitivity, paranoid ideation and hostility were
perfectly mediated.

Gender
Nineteen studies examined gender, and 5 of these found
no difference between men and women [43, 50, 57, 59,
63]. Despite this, several studies showed that men have a
higher prevalence of harms than women [42, 44–47, 52,
55, 56, 58], however Canale et al. [42] and Raisamo et al.
[46] found that men gamble more frequently and spend
more money when gambling. Raisamo et al. [46] in par-
ticular found that when controlling for frequency and
spends, gender was no longer significantly related to
harm. And in complete contrast Salonen et al. [51] re-
ported that while gambling was more common in young
males, women displayed an increase in specific harms
between 2011 and 2015 where men did not.
Breen et al. [64] found that women from small villages

and men from towns were both more likely to be heavy
commercial gamblers, however harms were the same
and so this was likely due to usage level rather than gen-
der. Livazovic and Bojcic [56] found that males in
Croatia scored significantly higher on psychological, so-
cial, and financial consequences than females. However,
they also scored significantly higher on risk behaviour
and were more likely to score as a problem gambler on
the Canadian Adolescent Gambling Inventory. Splevins
et al. [49] found that men started gambling earlier than
women did and found it more exciting. This led to in-
creased spending and therefore an increased risk of
harms such as substance use and interpersonal conflicts.
Despite this some studies suggested differences in how

gambling harms present between genders. In Singapore,
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Goh et al. [63] reported that “tentative evidence …
points to the risk of child neglect when the problem
gambler is the mother.” They also found that verbal
abuse was most commonly males towards their mother,
but found no difference in cases of physical abuse be-
tween genders. McCarthy et al. [65] found that women
were more likely to report mental health comorbidity
than males, however causality was not discussed, and
Raisamo et al. [66] found that while the most common
harm was guilt for both genders, the second was dis-
rupted schoolwork for females and conflict with friends
for males.

Socioeconomic status
There were ten studies examining socioeconomic fac-
tors, and more than half of these studies concluded that
less affluent socioeconomic groups are more at risk of
experiencing harms than more affluent groups [44, 58,
67–70]. Angus et al. [67] found that clinical participants
had significantly lower incomes than a community sam-
ple and a higher proportion of them reported harms.
Currie et al. [44] concluded that participants who re-
ported harms were more likely to be in a lower income
bracket, and to have received no further education than
high school. Similarly, Lloyd et al. [58] found that gam-
bling related thoughts of self-harm, as well as acts of
self-harm were more frequently found among the un-
employed, although were not related to marriage status.
Gambling related thoughts of self-harm were also found
to be associated with parents gambling behaviour. And
Skaal et al. [69] reported that urban residents were more
likely to report psychological distress and those that
scored as high risk of problem gambling on the PGSI
were more likely to use alcohol.
Apinuntavech et al. [68] examined education level, and

found that the average GPA of gambling participants
was lower than non-gamblers. Gamblers subsequently
had a higher risk of smoking, abusing alcohol and energy
drinks, and reporting harms. The most common of
which were psychological, in particular guilt, depression,
anxiety, and considering suicide. These individuals also
reported lying, perceived poor health, insomnia, debt,
selling possessions, substance use, and school absence.
Livazovic and Bojcic [56] found that lower achievers in
school reported more psychological harms, however
there was no difference between school types. However,
Melendez-Torres et al. [55] reported that more harms
and increased gambling behaviour were a result of feel-
ing less school belonging.
Interestingly, Tu et al. [70] found that people in man-

agerial or professional occupations were more likely to
participate in gambling than people in routine (semi-
skilled or unskilled) occupations. Melendez-Torres et al.
[55] also found that participants from more affluent

households were participating in more gambling than
those from less affluent households. In light of this, they
highlighted that more affluent individuals were reporting
more harms, however Tu et al. [70] reported that al-
though gambling rates in the most affluent groups
dropped during times of recession, the rates within de-
prived communities did not. This suggests that less
wealthy people may be more likely to gamble in times of
economic stress. When controlling for confounding vari-
ables the most deprived groups were 4.5 times as likely
to experience arguments or money issues.
The remaining studies found little to no effect from

socioeconomic factors, with Browne et al. [57] reporting
a difference of less than 5 points between individuals
earning $15-30 k AUD and those earning $101-150 k
AUD. Browne et al. [59] reported that part time work,
unemployment, marriage status, lower education, and
lower income all had large correlations, but these were
statistically insignificant. And Livazovic and Bojcic [56]
found that family life and parent’s education level had
no significant effect on harms.

Culture
Twelve studies include data on culture and five of these
discuss Australia and New Zealand [48, 71–74]. The in-
cluded studies largely focus on single groups or compar-
ing indigenous people and migrants to a society, so
there are significant gaps that future studies may
address.
Hing et al. [73] interviewed Indigenous Australians

and reported that female gamblers from small villages
and male gamblers from towns both experienced similar
harms. However, they were also heavy commercial gam-
blers, meaning they played at casinos and other com-
mercial establishments. Hing et al. [72] interviewed
counsellors who noted that cultural acceptance for gam-
bling within Indigenous Australian communities was
high, and so a strong support network was in place for
individuals with a problem. Despite this, Indigenous par-
ticipants’ highlighted isolation from the community as a
key harm in a few studies [48, 71, 72], and missing key
community events, neglecting children, lying, arguments,
violence and breakups were found to lead to social isola-
tion. Gamblers also admitted to hiding their losses due
to shame, guilt and low self-esteem, which meant they
were reluctant to seek help. In addition they reported fi-
nancial problems, and outside criticism or lack of sup-
port [71, 72], as well as debt, lack of resources [48, 72],
distress, cut off utilities, crime, loss of employment, and
homelessness [72]. Breen [48] also noted that many
people would gamble within a group, increasing their
behaviour, but also feelings of shame from losses and
potential gossip. Similarly, Hing et al. [71] reported that
participants were betting above their means, felt the
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need to spend more, borrowed or sold, and had health
problems.
Goh et al. [63] found that families in Singapore were

at risk of acute financial harms when the problem gam-
bler was a parent, with households suffering double fi-
nancial harms through loss of income and debt. When
the gambler was a mother without income, they found
that the father would leave employment to care for the
children, resulting in an income reduction for the entire
household. They also found that many people in
Singapore viewed gamblers as self-centred, and siblings
would often give up on them.
Kolandai-Matchett et al. [74] found that Pacific New

Zealand people experienced similar gambling harms to
other populations. However, the context of collectivist
cultural values meant that additional harm dimensions
were present, such as a loss of belonging or isolation,
shame, loss of the community’s respect, disruption of
trusting relationships, transference of communal respon-
sibilities, and an overall loss of social cohesion. In a
quotation from one of the interviewed participants, the
researchers noted that the wider collective might exclude
non-present or non-contributing members of the soci-
ety. Similarly, Bramley et al. [75] found that migrants in
the UK reported similar harms to the general popula-
tion, including selling possessions, relationship break-
down, mental health problems, drug use and sale,
homelessness, domestic violence, sex work and suicide.
Despite this, participants felt that harms were exacer-
bated by a lack of ‘safety net’ and difficulty accessing in-
formal support. Sub-Saharan African men in particular
felt that when they lost money they lost community
status.
McCarthy et al. [65] conducted a worldwide study

which suggested that women from ethnic minorities, indi-
genous communities and specifically Maori and Pacific
women in New Zealand were more vulnerable to gam-
bling harms than European women were. Melendez-
Torres et al. [55] also found that participants from white
ethnicities were less likely to feel guilt from gambling, and
a non-white British background was associated with more
harms. Ferrara et al. [45] found that non-white males were
most at risk of developing a gambling problem and addic-
tion comorbidity, and Wardle et al. [76] found that al-
though migrants were less likely to gamble they were
more likely to experience harms than individuals born in
the country. They found minimal evidence on specific
harms experienced, but did report that Spanish migrants
tended to spend over 300 euros daily and claim losses as
wins, and Australian migrants experienced financial harm,
shame, relationship issues, suicide, mental health issues,
isolation and prostitution. Similarly, Currie et al. [44]
found that in Canada, non-white men were more likely to
have reported two or more harms in the last year.

Clinical
Five studies reported on a clinical sample and all of
these found more harms within a clinical population
compared to the general community. Angus et al. [67]
reported that 100% of their clinical sample reported psy-
chological harms, compared to only 14.85% of the non-
clinical participants. And while they found a greater se-
verity of harm in all domains for the clinical sample,
they specifically found a 97.98% response on financial
harms compared to 23.33% in the non-clinical sample.
Similarly Bramley et al. [77] reported that a clinical sam-
ple with habitual gambling showed high levels of anxiety,
financial difficulties and depression.
Salonen et al. [47] reported that while 11% of a general

sample experienced at least one harm of any domain,
they found that 88% of the clinical sample reported
emotional harms, 87% financial or health, and 81% expe-
rienced relationship harms. The specific harms reported
were similar for all domains apart from emotional harm,
where the clinical sample reported more anger, as well
as being more likely to promise to pay debts without
intending to, more likely to steal, and more likely to feel
like an outcast.
Shannon et al. [78] found that the highest rated harms

within their clinical sample were reduced savings, going
without, worry, frustration, and debt. The lower rated
consequences included drug use, suicide, bankruptcy,
self-injury, and educational problems. In contrast the
general population rated debt, relationship issues, feeling
constrained, going out less, poor self-control and low-
ered pride highest. Despite these different results the av-
eraged distribution of harm was consistent across both
samples, excluding reduced savings and decreased
happiness.
Finally, Estevez et al. [62] reported that young adults

within their clinical sample had more dysfunctional
symptomology. Specifically anxiety, depression, hostility,
out of character behaviour, and somatisation. They also
found high comorbidity for alcohol, drug, gaming, shop-
ping and sex ‘addiction’. Despite this they found no sig-
nificant differences for eating behaviour or internet use,
and when repeating the analysis discovered that impul-
sivity partially mediated anxiety, depression and psycho-
ticism. While perfectly mediating somatisation, OCD
symptoms, interpersonal sensitivity, paranoid ideation
and hostility.

Military personnel
Only one study reported on a military population [79],
however this was a systematic review of existing litera-
ture. One examined study found that individuals would
be quickly reprimanded for gambling, but meaningful as-
sistance was slow to come, whereas another found that
21/25 active personnel who received treatment were
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retained in the military, compared to the 4 who lost
their jobs. Several of the investigated studies highlighted
comorbid mental health problems with gambling in the
military, including suicide. It was also found that 9/35
gamblers receiving treatment had depressive disorder,
20% endorsed suicidal ideation and 3 participants had
made actual attempts on their life.

Criminality
May-Chahal et al. [80] investigated harms within the
British prison population and found that although the
prevalence of gambling was higher in prisons, the preva-
lence of gambling behaviour prior to incarceration was
significantly lower. They found that high rate offenders
in their mid-20s were 5.3 times more likely to be fre-
quent loss chasers than other categories, and occasional
gamblers were less likely to use alcohol or drugs in
prison, with nearly 2/3 of the problem-gambling group
abstaining completely from substance use. The re-
searchers suggest that this may be because the individ-
uals’ ‘addiction needs’ are being met by their gambling
behaviour.

Risk severity
Nineteen studies include data on risk severity, which is
the measure of behaviour that puts someone at risk of
developing a problem with gambling or experiencing
harms from gambling. Angus et al. [67] found that the
number of harms experienced increased with PGSI clas-
sification, and significantly less low-moderate risk gam-
blers reported harms compared with problem gamblers.
Problem gamblers were also more likely to come from
the clinical sample, who had significantly greater severity
of harms in all domains. Similarly, Delfabbro et al. [81]
reported that ‘problem gamblers’ experienced more
harm in general than lower risk groups. In fact, the
number of gambling harms within the lower risk cat-
egories was close to zero in all but the financial and psy-
chological domains. Ricijas et al. [38] also found that
social gamblers had no consequences, moderate risk oc-
casional gamblers experienced low-moderate harms, and
high risk frequent gamblers suffered serious conse-
quences. Specifically in terms of delinquency and cogni-
tive distortions.
In contrast, Browne et al. [57] reported that the preva-

lence of harm within a non-problem gambling group
was twice that of the problem category, and Raisamo
et al. [46] found that most of the harms reported origi-
nated from low-moderate risk participants. However,
when scaling for severity of harms, Delfabbro and King
[32] reported that low and moderate risk participants ex-
perienced only a low-medium severity of harm. Interest-
ingly, more severe financial harms, such as selling
belongings, were found in the lowest risk group even

when scaling. However, there was a significant number
of participants from less affluent socioeconomic back-
grounds, which the researchers suggest may impact
these results.
In considering scaling, Browne et al. [82] reported that

all individuals in the high risk category reported at least
one harm, and while mild harms were broadly distrib-
uted across all risk groups, severe harms were repeatedly
more prevalent in the highest risk group. Hing et al. [71]
found that 93.8% of high risk gamblers spent more than
they could afford to lose, and 92.9% felt the need to bet
more each time for the same thrill. Family arguments
were experienced by 18% of moderate risk gamblers,
compared to only 0.9% of low risk participants, and
94.9% of high risk participants had a gambling related
health issue. Browne et al. [57] found that only 10% of fi-
nancial harms across the study population were in the
problem gambling or pathological gambling groups and
that more than 50% of cases where someone sold their
belongings to fund their gambling were in recreational
or low risk gamblers. In contrast to this, they found that
more than 50% of social deviance harms are found
within problem gamblers, and the remaining categories
of harm were evenly distributed across the severity
groups.
Langham et al. [31] reported that criminality was only

found within high risk participants, and Skaal et al. [69]
found psychological distress was only associated with
problem gambling. Similarly, Splevins et al. [49] reported
that high scoring participants were more likely to miss
school, sell their personal property, commit illegal acts,
and use cigarettes or drugs. Larsen et al. [53] found that
harmful alcohol and marijuana use were common
among high risk scorers, and Yani-de-Soriano et al. [83]
reported the highest degree of harm across all domains
was found in high risk participants. Specifically reporting
that as risk scores increased, so did physical, mental
health, social, and academic harms.
Browne et al. [84] conducted their study using disabil-

ity weights, a health-related measure of quality of life
which uses a ratio scale between 0 and 1, representing
ideal health and death. They found that problem gam-
blers show similar disability weights to those of Bipolar
Disorder or alcohol dependence, whereas the low risk
group show disability weights equal to moderate anxiety.
In addition, they reported that the less severe harms
were experienced by a large proportion of the popula-
tion, compared to the intense harms, such as suicide at-
tempts, which were mostly confined to the highest risk
participants.
Li et al. [41] found that selling personal items, absence

from work or study, reduced performance, poor sleep
and extreme distress had the highest correlation with
PGSI categories. They also found that reduced spending
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on essentials, absence from work or study, feelings of
worthlessness, relationship conflict, and feeling like an
outcast were the most effective discriminators between
the low and high-risk groups. Similarly, Ferrara et al.
[45] found that participants rated as high risk were more
likely to use alcohol or substances, have depression, dys-
thymia, anxiety, phobia, and anger, resentment, head-
aches, gastrointestinal problems, eating disorders, and
criminality, as well as family conflict, less independence,
less engagement in intellectual or cultural activities, and
reduced expression of emotion.
In contrast, Livazovic and Bojcic [56] reported only a

weak correlation between success in school and risk
score, and May-Chahal et al. [80] found that nearly two
thirds of high risk participants in the prison system were
actually abstaining from drugs and alcohol.

Gambling behaviour
Thirteen studies include data on gambling behaviours
and many of these studies agreed that a higher frequency
of play, and higher amount of spending per session,
leads to more harms [42–44, 46, 50, 52, 85–87]. In par-
ticular, Castren et al. [43] found that spending at least
1% of your monthly income increased harms, and daily
gambling doubled them. Kildahl et al. [85] also reported
that overconsumption of money and time, social conse-
quences, and emotional consequences all increased
linearly with gambling frequency.
Samuelsson et al. [87] found that low frequency stable

gamblers only reported mild harms such as shame or
guilt, whereas high frequency gamblers with decreasing
use experienced substantial financial losses, frustration,
alcohol use, and isolation. They also noted that periodic
gamblers experienced financial, psychological, and rela-
tionship harms, including insomnia, isolation, and low
self-esteem. The most severe harms, such as irrational
thought and increasing spends, were found in the high
frequency gamblers with increasing use. However they
did find that financial harms and psychological distress
could lead to a period of reduced play depending upon
an individual’s support network.
Similarly to participation frequency Lloyd et al. [58]

reported that number of years gambling was associated
with thoughts of self-harm, and Rintoul et al. [86] found
that gambling fast and intensely lead to more harm. Spe-
cifically highlighting multiple machine use, skipping
meals, withdrawing money multiple times and betting
over $3 per spin. Interestingly, Canale et al. [42] re-
ported that most of the identified harms in their study
were reported by non-high time and spend regular gam-
blers. Despite this, harm odds increased with greater fre-
quency of play individually, suggesting a higher
individual risk in high volume play, but a larger propor-
tion of at least one harm among low volume players.

Five studies looked at motivations for gambling, and
although Browne et al. [59] found no link between mo-
tivation of play and harms, Lee et al. [88] found that ex-
citement, escape and challenge motives were linked with
positive outcomes, but financial motivation led to harms.
Lloyd et al. [58] also found that self-harm thoughts were
associated with money as a motivator but was negatively
associated with enjoyment motivations, and Kildahl et al.
[85] reported individuals who were influenced by reward
frequency were more likely to swap card decks rather
than persevere with the same cards. This led to overcon-
sumption of time and money, and negative social and
emotional consequences.
Similarly, Mageau et al. [89] found that harmonious

passion was related to positive emotions and thoughts,
whereas obsessive passion lead to harms. Harmonious
passion is when an individual chooses to gamble,
whereas obsessive passion is when someone feels com-
pelled to gamble. Mageau et al. [89] reported that in
comparison to harmonious passion, obsession was
strongly related to feelings of guilt, anxiety, and negative
emotions, and negatively correlated with feeling in con-
trol and having fun.

Game choice
Game choice also affected harms, and nine studies re-
ported on this relationship. Breen et al. [64] found that
card games led to financial losses and lost welfare bene-
fits, whereas commercial gambling (i.e. Casinos, EGMs)
led to financial hardship, family and relationship issues,
mental health issues, crime, eviction, homelessness, do-
mestic violence, neglect, relationship breakdown, depres-
sion, suicidality, theft, and sold belongings. Hing et al.
[73] reported that heavy card players spent their pen-
sions, borrowed money, and played all day and night.
Similarly, heavy commercial players gambled alone,
spending their whole pay and playing all day and night.
They experienced debt, relationship issues, lost home,
overcrowded housing, missed bills, lack of resources,
abuse, neglect, self-esteem issues, depression, suicidality,
theft, selling belongings and crimes against their work-
place. Ferrara et al. [45] also found that sports betting
was associated with high rates of addiction comorbidity,
Mihaylova et al. [90] found that online poker players had
higher annual debts, and Ricijas et al. [38] reported that
sports bettors, VLT users, and virtual bettors showed se-
vere psychosocial consequences.
When considering casino gambling Mageau et al. [89]

also found more negative consequences than in lottery
players. However, they also reported more positive out-
comes overall in casino gamblers. Similarly McCarthy
et al. [65] found that older women believed electronic
gaming machines were less harmful than other games as
they were able to socialise while gambling.
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Castrén et al. [91] found that six out of twelve game
type predictors were associated with more harmful con-
sequences, including scratch games, betting, slot ma-
chines, non-poker online games, online poker, and non-
monopoly games. They found that lottery play caused
the lowest number of harms, and this finding is consist-
ent with findings reported by Currie et al. [44] who
found that frequency of play on lottery games did not in-
crease the harms experienced, whereas electronic gam-
bling machines, ticket gambling, bingo and casino games
did.

Online vs. offline gambling
As well as specific game type six studies look at the
broader categories of online or offline gambling. Castrén
et al. [91] found only a weak link between online gam-
bling and an increase in harms, however Mihaylova et al.
[90] found that online poker players had a greater risk of
alcohol dependency, illicit drug use, family issues, study-
ing issues and financial issues in comparison to offline
poker players.
Yani-de-Soriano et al. [83] found that online gambling

was associated with binge drinking but not smoking, and
around 60% of online gamblers scored as high risk for
gambling problems. These increased risk severity scores
in turn led to increased physical, mental health, social,
and academic harms. Hubert and Griffiths [92] also
found a link between online gambling and alcohol de-
pendence, and they discovered that online gamblers
were less likely to have jobs, children and a stable rela-
tionship, leading to unemployment and less money later
in life. They further found that online gamblers were less
able to control impulsivity and frustration, but despite
this, they had fewer suicidal thoughts than offline gam-
blers, although actual suicide attempts were comparable
in both groups.
Feelings of anxiety and guilt appeared to be higher in

online gamblers relative to offline gamblers [88]. How-
ever, Fulton [93] observed that secretive gambling in-
creased financial harms due to the likelihood of
concealed debt; and by living a double life secretive gam-
blers experienced increased stress, relationship conflicts,
and emotional deterioration.

Sense of coherence
Langham et al. [94] found that an individuals’ sense of
coherence correlated strongly with gambling harms in
all domains. Sense of coherence is the extent to which
someone feels confident in the predictability of his or
her environment, and that things will generally turn out
as expected. They reported specifically that a stronger
sense of coherence meant fewer harms, and that a
weaker sense specifically led to reduced spending on es-
sential items, increased negative health behaviour such

as lost sleep, reduced physical activity, and poor nutri-
tion, as well as stress related illness and depression.
Weaker sense of coherence also resulted in feelings of
failure, worthlessness, hopelessness, shame, anger and
feeling the need to run away. Despite this, a weaker
sense of coherence was not related to increased risk of
suicide.

Quality checks
In applying the Standard Quality Assessment Criteria
[30] we found that several studies were not robust in
their quality control. In particular, studies scoring below
0.5 on the assessment may not be an accurate represen-
tation of gambling harms, whereas studies that scored
above 0.9 may present the most reliable data on harm
distribution (Table 3).

Discussion
The results presented here suggest that there may be a
health inequality in gambling harms, as several studies
have found differences in the number and types of
harms reported in different social groups. Although fur-
ther analysis and investigation is necessary for a
complete understanding of the distribution of gambling
harms in society, the results suggest that there are differ-
ences that are dependent upon several factors. Studies
such as Wardle et al. [76], Castrén et al. [91] and Tu
et al. [70] pose a particular concern as there are sugges-
tions that certain groups experience more harms even
when gambling less, presenting a health inequality that
needs to be understood and addressed. In particular,
several studies report differences between age groups,
socioeconomic status, and gambling behaviour or play
styles.
In considering the differences found between demo-

graphic groups we can make some assumptions for why
harms may be more acute in certain groups. For ex-
ample, financial hardships can be traced back to losses
while gambling excessively, however where an affluent
individual may be able to lose 50% of their monthly
wage and still survive, a less affluent person might no
longer be able to pay their bills, or purchase necessary
items such as food. Despite this, some harms are not as
clearly tracked, and we need to examine how success-
fully each study can attribute the harms measured to ac-
tual gambling behaviour.
Most studies included in this review are cross-

sectional, and therefore it is difficult to confidently de-
rive causal relationships. While some studies will ask
participants to consider gambling harms specifically, hu-
man error is likely to cause participants to mistake the
source of certain harms.
It is also important to consider the quality of these

studies to determine the most reliable and valid results.
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For example Hing et al. [73], who reported a difference
in harm between genders, score only 0.64 in our quality
assessment. This suggests that their results may not be
as robust as Raisamo et al. [46] who scored 1.00 and re-
ported no differences in harm between the genders.
When examining the results of the highest scoring stud-
ies in each category a few patterns seem to emerge.
In particular, individuals who gambled more fre-

quently and spent more money were found to have the
highest number of harms [42, 52], and Currie et al. [44]
found that harms increased significantly when an indi-
vidual gambled more often than once per week. Raisamo
et al. [46] showed that when controlling for frequency of
play gender differences were no longer significant, and

so the most interesting results may be those where more
harms occur despite reduced play time. For example,
Raisamo et al. [52], who scored 0.95 on the quality as-
sessment, found that while older participants gambled
more, harms reported differed very little, suggesting
younger participants were experiencing the same level of
harm despite lesser involvement. Similarly, Salonen et al.
[51] found that harm reports increased for females, but
not males, despite both genders gambling more
frequently.
Despite this many of the high rated studies found no

significant differences between groups [43, 57–59], or re-
ported differences without considering participation fre-
quency. For example, two studies on age found more

Table 3 Highest and Lowest Quality Assessment Scores [30]

Study Highest Scores Study Lowest Scores

Angus et al. (2019) 1.00 Browne and Rockloff (2018) 0.86

Browne et al. (2019) 1.00 Browne et al. (2017) 0.86

Browne, Goodwin, and Rockloff (2018) 1.00 Hing et al. (2014) 0.86

Delfabbro, Georgiou, and King (2020) 1.00 Li et al. (2017) 0.86

Langham et al. (2017) 1.00 Tu, Gray, and Walton (2014) 0.86

Larsen, Curtis, and Bjerregaard (2013) 1.00 Splevins et al. (2010) 0.82

Mihaylova, Kairouz, and Nadeau (2013) 1.00 Salonen et al. (2018) 0.77

Raisamo et al. (2015) 1.00 Yani-de-Soriano, Javed, and Yousafzai (2012) 0.77

Salonen, Alho, and Castren (2017) 1.00 Goh, Ng, and Yeoh (2016) 0.71

Canale, Vieno, and Griffiths (2016) 0.95 Hing, Breen, and Gordon (2012) 0.71

Estevez et al. (2015) 0.95 Anderson, Rempusheski, and Leedy (2019) 0.68

Hubert and Griffiths (2018) 0.95 Apinuntavech et al. (2012) 0.68

Jeffrey et al. (2019) 0.95 Langham et al. (2016) 0.68

Kildahl et al. (2020) 0.95 Pitt et al. (2017) 0.68

Lee, Chung, and Bernhard (2014) 0.95 Samuelsson, Sundqvist, and Binde (2018) 0.68

Lloyd et al. (2016) 0.95 Wardle et al. (2019) 0.68

Mageau et al. (2005) 0.95 Breen (2012) 0.64

Raisamo et al. (2013) 0.95 Breen, Hing, and Gordon (2012) 0.64

Ricijas, Hundric, and Huic (2016) 0.95 Fulton (2019) 0.64

Shannon, Anjoul, and Blaszczynski (2017) 0.95 Heiskanen and Matilainen (2020) 0.64

Skaal et al. (2016) 0.95 Rintoul, Deblaquiere, and Thomas (2017) 0.64

Browne et al. (2020) 0.91 Hing and Breen (2015) 0.61

Castren et al. (2018) 0.91 Kolandai-Matchett et al. (2017) 0.61

Currie et al. (2006) 0.91 Bramley, Norrie, and Manthorpe (2020) 0.57

Livazovic and Bojcic (2019) 0.91 Paterson, Whitty, and Leslie (2020) 0.57

May-Chahal et al. (2017) 0.91 Bramley, Norrie, and Manthorpe (2019) 0.54

Melendez-Torres et al. (2019) 0.91 McCarthy et al. (2019) 0.46

Raisamo et al. (2019) 0.91 Binde (2016) 0.43

Bergh and Kuhlhorn (1994) 0.39

Delfabbro and King (2019) 0.36

Ferrara, Franceschini and Corsello (2018) 0.29
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harm among older participants [53, 55], although Melendez-
Torres et al. [55] only conducted their study within school-
age participants. Whereas seven studies all indicated younger
age as a predictor of increased harms [42–44, 46, 51, 52, 56].
Similarly three studies which found more harms in males
than females did not examine frequency of play [44, 55,
58]. However, three found that male participants displayed
higher frequency of play and higher spends while reporting
more harms [42, 46, 56], and one study did report more
harms in non-frequent male gamblers [52].
Unfortunately no evidence was found on the differ-

ences in non-binary genders, suggesting there may be a
gap in the research. This missing information could be
significant in understanding the impact of brain struc-
ture on gambling, as past research has suggested similar-
ities between cisgender brain structures and the brains
of transgender individuals in terms of their identified
gender [95–97].
Despite not including data on participation frequency

four highly rated studies suggest that living in an urban
area, having a low income, less feelings of school con-
nectedness, or being unemployed predicted more harms
from gambling [44, 56, 58, 69]. And while three studies
reported little or no significant differences [56, 57, 59],
Melendez-Torres et al. [55] reported that more affluent
participants had more harms with a higher frequency of
play.
The two high quality studies reporting on culture both

found that non-white participants experienced more
harms [44, 55], and two studies with a clinical sample
found significantly more harm experienced by the clin-
ical participants [62, 67]. However these studies also lack
detail on the different participation frequency and
spending habits of participants.
The findings on risk severity showed that the majority

of harm impact was present in the lower risk rated
groups [24, 42, 46, 67], suggesting more harms within
individuals who gamble less often. Where the majority
of cases of a disease come from a population at low or
moderate risk of that disease this is known as the pre-
vention paradox. In the case of gambling this means, the
majority of harms are found within the low to moderate
risk gamblers, and the minority is found within high risk
or problem gamblers. However, these harm reports were
collective rather than individual and so increased harm
numbers are due to the larger population in these cat-
egories. Interestingly, the high quality studies also found
that the highest severity of harm, such as alcohol use
[53] or severe psychological distress [69], was most often
present in the problem-gambling group. Angus et al.
[67] in particular reported significantly greater severity
of harms in all domains for the clinical sample, even
when controlling for those community participants who
reported zero harms.

This suggests that rather than looking at reported
numbers of harm, it may be more important to consider
an overall harm score which considers the severity of re-
ported harms as well as the total number of separate ex-
periences. For example, one individual may report
shame, psychological distress, and homelessness, and ra-
ther than considering this individual as having three
harms it may be more beneficial to categorise each harm
and produce a harm score.
Although several studies included in this review dis-

cuss the different severity of harms a significant amount
of work would be necessary to accurately categorise
harms, as individual interpretation and circumstances
could influence how severe a person considers one con-
sequence to be in comparison to another. A married
person with children may rate relationship breakdown as
more severe than somebody who has been in a relation-
ship for less than a month. This difference can be seen
in Shannon et al. [78] where clinical participants named
reduced savings, doing without and worry as the highest
rated harms, whereas the community sample highlighted
debt, partner issues, and not going out as often.
The vague definitions of harm used in several studies

can also impact results, as where one researcher may
count chasing losses as a harm another may not. The re-
search team who consider additional harms may there-
fore find harms within a particular group, where a team
who are stricter in labelling would not consider that
demographic to be experiencing harms. This could ex-
plain some of the variation in results between studies. In
future research it would be beneficial to have a tax-
onomy of harms which is robust, does not conflate risk
with actual harm, and can be replicated across multiple
studies for comparison.
It was stated by Susana Jiménez Murcia that, “we need

to use different treatments for each sub-group of patho-
logical gamblers.” Murcia is the co-author of a study that
found that there are four distinct types of gambler [98].
The team concluded that out of the four sub-types only
one category of gambler suggested significant pathology,
though all were compulsive with differing severity levels,
comorbidity and personality profiles. Future research
could investigate not only the distribution of harms
across society when controlling for participation fre-
quency, but also further understand these sub-types of
gambler, attribute them to specific groups or personality
profiles, and compare and validate the results against
this previous work. The participant base should also be
broader, since Álvarez-Moya et al. [98] only investigated
self-reporting slot machine gamblers, meaning their re-
sults may not be complete, or may not be generalizable.
Further research is needed to fully understand gam-

bling harms and to confirm which individuals and
groups are most at risk. In particular, advancing our
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understanding will depend on researchers considering
frequency of play and spending habits, harms without
including risk factors, the possibility of harms coming
from other sources and ways to manage this, and con-
sidering the complex task of categorising harm by sever-
ity rather than counting each individual harm as equal.

Conclusions
To conclude, our review strongly suggests that the distri-
bution of harms in the population is affected by a num-
ber of factors, and presents some key signs to identify
individuals who may be at risk. The type and number of
harms experienced by individuals appears to be
dependent on specific social, demographic and environ-
mental conditions such as age, cultural background and
socioeconomic status. There is evidence to suggest a
health inequality is present, where some individuals will
suffer more harms than others, despite equivalent expos-
ure to gambling. With this in mind, Primary Care
Workers will be better equipped to identify those who
are most at risk, or who are showing signs of Gambling
Disorder, and to target prevention and intervention pro-
grammes appropriately.

Limitations
Despite these results it is important to consider the limi-
tations of the study when reviewing the data. Due to
time constraints search criteria were limited to titles
only, and restricted to just two databases. This could
lead to some important research being missed, and so
with more time, and a larger team of reviewers, a search
of titles and abstracts with additional databases would be
more appropriate.
Only one reviewer screened search results. A larger

team of reviewers would help remove the risk of bias
and human error in screening. This would also allow for
more than two researchers to complete quality checks
on included studies.
Many of the studies included harmful consequences

that are not universally accepted. For example chasing
losses and betting above affordable means may be behav-
iours that lead to harms, and borrowing money could be
considered a predictor of harms such as debt or relation-
ship conflict.
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GES: Games and Emotions Scale; GFM: Gambling Fallacies Measure;
GOES: Gambling Outcomes Expectancies Scale; GPA: Grade Point Average;
GPSS: Gambling Problem Severity Scale; IOWA: Iowa Gambling Task;
KPDS: Kessler Psychological Distress Scale; NODS: National Opinion Research
Centre DSM-IV Screen for Gambling Problems; PGSI: Problem Gambling
Severity Index; PPGM: Problem and Pathological Gambling Measure; PRIS
MA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses;
PRIME-MD: Primary Care Evaluation of Mental Disorders; SGP: Safe Gambling
Practices; SGHS: Short Gambling Harms Screen; SOC: Spheres of Control;
SOGS: South Oaks Gambling Screen; VGS: Victorian Gambling Screen;
VLT: Video Lottery Terminal

Acknowledgements
We thank Samantha Jordan for completing quality checks on the studies.
We thank subject librarian Clare Langman for advice given on creating the
search criteria.

Pre-registration
This study was not pre-registered.

Authors’ contributions
JR conducted the data extraction, quality checks, data analysis, and wrote
the manuscript. ML and RJT provided supervision and guidance on the
research process and the final manuscript. All authors have read and
approved this manuscript.

Funding
Funding for this research was provided by Aston University through a
studentship for JR. Aston University were not directly involved in the
research.

Availability of data and materials
Data sharing is not applicable to this article as no datasets were generated
or analysed during the current study.

Ethics approval and consent to participate
None required.

Consent for publication
None required.

Competing interests
The authors declare no conflicts of interest in relation to this work.

Received: 22 May 2020 Accepted: 26 January 2021

References
1. Abbott M, Binde P, Clark L, Hodgins DC, Johnson M, Manitowabi D, et al.

Conceptual framework of harmful gambling: an international collaboration.
3rd ed: Gambling Research Exchange Ontario (GREO); 2018. https://doi.org/
10.33684/CFHG3.en. https://www.greo.ca/Modules/EvidenceCentre/Details/
conceptual-framework-of-harmful-gambling-third-edition.

2. Wardle H, Reith G, Best D, McDaid D, Platt S. Measuring gambling-related
harms: a framework for action. Version 0.5. Birmingham: Gambling
Commission; 2018. http://eprints.lse.ac.uk/89248/.

Raybould et al. BMC Public Health          (2021) 21:305 Page 15 of 17

https://doi.org/10.1186/s12889-021-10337-3
https://doi.org/10.1186/s12889-021-10337-3
https://doi.org/10.33684/CFHG3.en
https://doi.org/10.33684/CFHG3.en
https://www.greo.ca/Modules/EvidenceCentre/Details/conceptual-framework-of-harmful-gambling-third-edition
https://www.greo.ca/Modules/EvidenceCentre/Details/conceptual-framework-of-harmful-gambling-third-edition
http://eprints.lse.ac.uk/89248/


3. American Psychiatric Association. 5th ed. Washington, DC: American
Psychiatric Pub; 2013. https://doi.org/10.1176/appi.books.9780890425596.

4. Gambling Commission. Gambling Participation in 2018 Behaviour
Awareness and Attitudes 2019.

5. Abbott M. Do EGMS and problem gambling go together like a horse and
carriage? Gambl Res. 2006;18(1):7–38.

6. Adolphe A, Khatib L, van Golde C, Gainsbury SM, Blaszczynski A. Crime and
gambling disorders: a systematic review. J Gambl Stud. 2019;35(2):395–414.

7. Banks J, Waters J, Andersson C, Olive V. Prevalence of gambling disorder
among prisoners: a systematic review. Int J Offender Ther Comp Criminol.
2020;64(12):1199-216. https://doi.org/10.1177/0306624X19862430. Epub 2019
Jul 17. PMID: 31315486.

8. Bonfils NA, Aubin HJ, Benyamina A, Limosin F, Luquiens A. Quality of life
instruments used in problem gambling studies: a systematic review and a
meta-analysis. Neurosci Biobehav Rev. 2019;104:58–72.

9. Marchetti D, Verrocchio MC, Porcelli P. Gambling problems and alexithymia:
a systematic review. Brain Sci. 2019;9(8):191.

10. Sharman S, Butler K, Roberts A. Psychosocial risk factors in disordered
gambling: a descriptive systematic overview of vulnerable populations.
Addict Behav. 2019;99:106071.

11. Ioannidis K, Hook R, Wickham K, Grant JE, Chamberlain SR. Impulsivity in
gambling disorder and problem gambling: a meta-analysis.
Neuropsychopharmacology. 2019;44(8):1354–61.

12. Lee RSC, Hoppenbrouwers S, Franken I. A systematic meta-review of impulsivity and
compulsivity in addictive behaviors. Neuropsychol Rev. 2019;29(1):14–26.

13. Riley BJ, Harvey P, Crisp BR, Battersby M, Lawn S. Gambling-related harm as
reported by concerned significant others: a systematic review and meta-
synthesis of empirical studies. J Family Stud. 2018;27:1:112-30. https://doi.
org/10.1080/13229400.2018.1513856.

14. Quilty LC, Wardell JD, Thiruchselvam T, Keough MT, Hendershot CS. Brief
interventions for problem gambling: a meta-analysis. PLoS One. 2019;14(4):
e0214502.

15. Maynard BR, Wilson AN, Labuzienski E, Whiting SW. Mindfulness-based
approaches in the treatment of disordered gambling. Res Soc Work Pract.
2015;28(3):348–62.

16. Pickering D, Keen B, Entwistle G, Blaszczynski A. Measuring treatment
outcomes in gambling disorders: a systematic review. Addiction. 2018;
113(3):411–26.

17. Tanner J, Drawson AS, Mushquash CJ, Mushquash AR, Mazmanian D. Harm
reduction in gambling: a systematic review of industry strategies. Addict Res
Theory. 2017;25(6):485–94.

18. Hing N, Browne M, Russell AMT, Rockloff M, Rawat V, Nicoll F, et al.
Avoiding harmful gambling: an evidence-based set of safe gambling
practices for consumers. J Behav Addict. 2019;8:112–3.

19. Gainsbury SM, Abarbanel B, Blaszczynski A. Game on: comparison of
demographic profiles, consumption behaviors, and gambling site selection
criteria of Esports and sports bettors. Gaming Law Rev. 2017;21(8):575–87.

20. Harris A, Parke A, Griffiths MD. The case for using personally relevant and
emotionally stimulating gambling messages as a gambling harm-
minimisation strategy. Int J Ment Heal Addict. 2018;16(2):266–75.

21. NHS England. Definitions for Health Inequalities https://www.england.nhs.
uk/ltphimenu/definitions-for-health-inequalities/#:~:text=Health%2
0inequalities%20are%20unfair%2
0and,%2C%20live%2C%20work%20and%20age.: NHS 2020 [.

22. Horvath AT, Misra K, Epner AK, Morgan Cooper G. Public Health Model of
Addiction and Recovery Implications. https://www.seabhs.org/poc/view_
doc.php?type=doc&id=48354&cn=1408; 2018.

23. Shaffer HJ, LaPlante DA, LaBrie RA, Kidman RC, Donato AN, Stanton MV.
Toward a syndrome model of addiction: multiple expressions, common
etiology. Harv Rev Psychiatry. 2004;12(6):367–74.

24. Browne M, Rockloff MJ. Prevalence of gambling-related harm provides
evidence for the prevention paradox. J Behav Addict. 2018;7(2):410–22.

25. Rawat V, Browne M, Greer N, Langham E, Rockloff M, Hanley C. What is the
harm? Applying a public health methodology to measure the impact of
gambling problems and harm on quality of life. J Gambling Issu. 2017;36:
28–50.

26. Gambling Commission. Prevention and Education 2019 [Available from:
https://www.reducinggamblingharms.org/prevention-and-education.

27. Casino.org. Global Gambling Industry in Recent Years https://www.casino.
org/features/gambling-statistics/#:~:text=World%20gambling%20statistics%2
0show%20that,at%20least%20once%20every%20year.: Casino.org; 2020 [.

28. Thesaurus.com. The world's favorite online thesaurus! 2019 [Available from:
https://www.thesaurus.com/.

29. Oxford University Press. Oxford English Dictionary. Online; 2015. p. ed2010.
30. Kmet L, Lee R, Cook L. Standard Quality Assessment Criteria for Evaluating

Primary Research Papers from a Variety of Fields. HTA Initiative. 2004;#13:2.
31. Langham E, Thorne H, Browne M, Donaldson P, Rose J, Rockloff M.

Understanding gambling related harm: a proposed definition, conceptual
framework, and taxonomy of harms. BMC Public Health. 2016;16:80.

32. Delfabbro P, King DL. Challenges in the conceptualisation and
measurement of gambling-related harm. J Gambl Stud. 2019;35(3):743–55.

33. Schellinck T, Schrans T, Schellinck H, Bliemel M. Construct development for
the FocaL adult gambling screen (FLAGS): a risk measurement for gambling
harm and problem gambling associated with electronic gambling
machines. J Gambl Issu. 2015;30:140.

34. MacLaren VV. Video lottery is the Most harmful form of gambling in
Canada. J Gambl Stud. 2016;32(2):459–85.

35. Booth L, Thomas S, Moodie R, Peeters A, White V, Pierce H, et al. Gambling-
related harms attributable to lotteries products. Addict Behav. 2020;109:
106472.

36. Beynon C, Pearce-Smith N, Clark R. Harms associated with gambling:
Abbreviated systematic review protocol. Syst Rev. 2020;9(1):148.

37. Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, et al.
Preferred reporting items for systematic review and meta-analysis protocols
(PRISMA-P) 2015: elaboration and explanation. Br Med J. 2015;2(349):g7647.

38. Ricijas N, Dodig Hundric D, Huic A. Predictors of adverse gambling related
consequences among adolescent boys. Child Youth Serv Rev. 2016;67:168–
76.

39. Binde P. Preventing and responding to gambling-related harm and crime in
the workplace. Nordic Stud Alcohol Drugs. 2016;33(3):247–65.

40. Jeffrey L, Browne M, Rawat V, Langham E, Li E, Rockloff M. Til debt do us
part: comparing gambling harms between gamblers and their spouses. J
Gambl Stud. 2019;35(3):1015–34.

41. Li E, Browne M, Rawat V, Langham E, Rockloff M. Breaking bad: comparing
gambling harms among gamblers and affected others. J Gambl Stud. 2017;
33(1):223–48.

42. Canale N, Vieno A, Griffiths MD. The extent and distribution of gambling-
related harms and the prevention paradox in a British population survey. J
Behav Addict. 2016;5(2):204–12.

43. Castren S, Perhoniemi R, Kontto J, Alho H, Salonen AH. Association between
gambling harms and game types: Finnish population study. Int Gambl Stud.
2018;18(1):124–42.

44. Currie SR, Hodgins DC, Wang J. el-Guebaly N, Wynne H, Chen S. risk of
harm among gamblers in the general population as a function of level of
participation in gambling activities. Addiction. 2006;101(4):570–80.

45. Ferrara P, Franceschini G, Corsello G. Gambling disorder in adolescents:
what do we know about this social problem and its consequences? Ital J
Pediatr. 2018;44(1):146.

46. Raisamo S, Makela P, Salonen AH, Lintonen TP. The extent and distribution
of gambling harm in Finland as assessed by the problem gambling severity
index. Eur J Pub Health. 2015;25(4):716–22.

47. Salonen AH, Hellman M, Latvala T, Castren S. Gambling participation,
gambling habits, gambling-related harm, and opinions on gambling
advertising in Finland in 2016. Nordic Stud Alcohol Drugs. 2018;35(3):215–
34.

48. Breen HM. Risk and protective factors associated with gambling
consequences for indigenous Australians in North Queensland. Int J Ment
Heal Addict. 2012;10(2):258–72.

49. Splevins K, Mireskandari S, Clayton K, Blaszczynski A. Prevalence of
adolescent problem gambling, related harms and help-seeking behaviours
among an Australian population. J Gambl Stud. 2010;26(2):189–204.

50. Bergh C, Kuhlhorn E. Social, psychological and physical consequences of
pathological gambling in Sweden. J Gambl Stud. 1994;10(3):275–85.

51. Salonen AH, Alho H, Castren S. Attitudes towards gambling, gambling
participation, and gambling-related harm: cross-sectional Finnish population
studies in 2011 and 2015. BMC Public Health. 2017;17(1):122.

52. Raisamo S, Halme J, Murto A, Lintonen T. Gambling-related harms among
adolescents: a population-based study. J Gambl Stud. 2013;29(1):151–9.

53. Larsen CVL, Curtis T, Bjerregaard P. Harmful alcohol use and frequent use of
marijuana among lifetime problem gamblers and the prevalence of cross-
addictive behaviour among Greenland Inuit: evidence from the cross-

Raybould et al. BMC Public Health          (2021) 21:305 Page 16 of 17

https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1177/0306624X19862430
https://doi.org/10.1080/13229400.2018.1513856
https://doi.org/10.1080/13229400.2018.1513856
https://www.england.nhs.uk/ltphimenu/definitions-for-health-inequalities/#:~:text=Health%20inequalities%20are%20unfair%20and
https://www.england.nhs.uk/ltphimenu/definitions-for-health-inequalities/#:~:text=Health%20inequalities%20are%20unfair%20and
https://www.england.nhs.uk/ltphimenu/definitions-for-health-inequalities/#:~:text=Health%20inequalities%20are%20unfair%20and
https://www.england.nhs.uk/ltphimenu/definitions-for-health-inequalities/#:~:text=Health%20inequalities%20are%20unfair%20and
https://www.seabhs.org/poc/view_doc.php?type=doc&id=48354&cn=1408;
https://www.seabhs.org/poc/view_doc.php?type=doc&id=48354&cn=1408;
https://www.reducinggamblingharms.org/prevention-and-education
http://casino.org
https://www.casino.org/features/gambling-statistics/#:~:text=World%20gambling%20statistics%20show%20that
https://www.casino.org/features/gambling-statistics/#:~:text=World%20gambling%20statistics%20show%20that
https://www.casino.org/features/gambling-statistics/#:~:text=World%20gambling%20statistics%20show%20that
http://casino.org
http://thesaurus.com
https://www.thesaurus.com/


sectional Inuit health in transition Greenland survey 2006-2010. Int J
Circumpolar Health. 2013;72:19551.

54. Pitt H, Thomas SL, Bestman A, Daube M, Derevensky J. Factors that
influence children's gambling attitudes and consumption intentions: lessons
for gambling harm prevention research, policies and advocacy strategies.
Harm Reduct J. 2017;14(1):11.

55. Melendez-Torres GJ, Anthony RE, Hewitt G, Murphy S, Moore GF. Prevalence
of gambling behaviours and their associations with socioemotional harm
among 11-16 year olds in Wales: findings from the school Health Research
network survey. Eur J Pub Health. 2019:432-8. https://doi.org/10.1093/
eurpub/ckz176.

56. Livazovic G, Bojcic K. Problem gambling in adolescents: what are the
psychological, social and financial consequences? BMC Psychiatry. 2019;
19(1):308.

57. Browne M, Goodwin BC, Rockloff MJ. Validation of the short gambling harm
screen (SGHS): a tool for assessment of harms from gambling. J Gambl
Stud. 2018;34(2):499–512.

58. Lloyd J, Hawton K, Dutton WH, Geddes JR, Goodwin GM, Rogers RD.
Thoughts and acts of self-harm, and suicidal ideation, in online gamblers.
Int Gambl Stud. 2016;16(3):408–23.

59. Browne M, Hing N, Rockloff M, Russell AMT, Greer N, Nicoll F, et al. A
multivariate evaluation of 25 proximal and distal risk-factors for gambling-
related harm. J Clin Med. 2019;8(4):509.

60. Anderson TL, Rempusheski VF, Leedy KN. Casino gambling and the family:
exploring the connections and identifying consequences. Deviant Behav.
2018;39(9):1109–19.

61. Heiskanen MK, Matilainen R. Baby boomers as gamblers: recognizing and
preventing gambling harm with intersectional approach. Public Health.
2020;184:5–10.

62. Estevez A, Herrero-Fernandez D, Sarabia I, Jauregui P. The impulsivity and
sensation-seeking mediators of the psychological consequences of
pathological gambling in adolescence. J Gambl Stud. 2015;31(1):91–103.

63. Goh ECL, Ng V, Yeoh BSA. The family exclusion order as a harm-
minimisation measure for casino gambling: the case of Singapore. Int
Gambl Stud. 2016;16(3):373–90.

64. Breen HM, Hing N, Gordon A. Indigenous gambling motivations, behaviour
and consequences in northern New South Wales, Australia. Int J Ment Heal
Addict. 2011;9(6):723–39.

65. McCarthy S, Thomas SL, Bellringer ME, Cassidy R. Women and gambling-
related harm: a narrative literature review and implications for research,
policy, and practice. Harm Reduct J. 2019;16(1):18.

66. Raisamo S, Kinnunen JM, Pere L, Lindfors P, Rimpela A. Adolescent
Gambling, Gambling Expenditure and Gambling-Related Harms in Finland,
2011-2017. J Gambl Stud. 2019;597-610. https://doi.org/10.1007/s10899-019-
09892-7.

67. Angus DJ, Anjoul F, Shannon K, Blaszczynski A. Gambling related harms -
community and clinical comparisons. Addict Res Theory. 2019;194-203.
https://doi.org/10.1080/16066359.2019.1622001.

68. Apinuntavech S, Viwatwongkasem C, Tipayamongkholgul M, Wichaidit W,
Sangthong R. Consequences and associated factors of youth gambling. J
Med Assoc Thail. 2012;95(Suppl 6):S21–9.

69. Skaal L, Sinclair H, Stein DJ, Myers B. Problem gambling among urban and
rural gamblers in Limpopo Province, South Africa: associations with
hazardous and harmful alcohol use and psychological distress. J Gambl
Stud. 2016;32(1):217–30.

70. Tu D, Gray RJ, Walton DK. Household experience of gambling-related harm
by socio-economic deprivation in New Zealand: increases in inequality
between 2008 and 2012. Int Gambl Stud. 2014;14(2):330–44.

71. Hing N, Breen H, Gordon A, Russell A. Gambling harms and gambling help-
seeking amongst indigenous Australians. J Gambl Stud. 2014;30(3):737–55.

72. Hing N, Breen H, Gordon A. Consequences of commercial gambling for
indigenous communities in New South Wales, Australia. In: Martinotti G,
Bowden-Jones H, editors. Gambling: Cultural attitudes, motivations and
impact on quality of life (pp.89-108). Hauppauge: Nova Science Publishers;
2015. ISBN: 978-1-63463-519-6.

73. Hing N, Breen H, Gordon A. A case study of gambling involvement and its
consequences. Leis Sci. 2012;34(3):217–35.

74. Kolandai-Matchett K, Langham E, Bellringer M, Siitia PA. How gambling
harms experienced by Pacific people in New Zealand amplify when they
are culture-related. Asian J Gambl Issu Public Health. 2017;7(1):5.

75. Bramley S, Norrie C, Manthorpe J. Exploring the support for UK migrants
experiencing gambling-related harm: insights from two focus groups. Public
Health. 2020;184:22–7.

76. Wardle H, Bramley S, Norrie C, Manthorpe J. What do we know about
gambling-related harm affecting migrants and migrant communities? A
rapid review. Addict Behav. 2019;93:180–93.

77. Bramley S, Manthorpe J, Norrie C. Gambling related harm: we lack
longitudinal data. BMJ. 2019;366.

78. Shannon K, Anjoul F, Blaszczynski A. Mapping the proportional distribution
of gambling-related harms in a clinical and community sample. Int Gambl
Stud. 2017;17(3):366–85.

79. Paterson M, Whitty M, Boyer C. An overview of digital and online strategies
to reduce gambling harm. Health Promot J Aust. 2020;1-10. https://doi.org/
10.1002/hpja.341.

80. May-Chahal C, Humphreys L, Clifton A, Francis B, Reith G. Gambling harm
and crime careers. J Gambl Stud. 2017;33(1):65–84.

81. Delfabbro P, Georgiou N, King DL. Measuring gambling harm: the influence
of response scaling on estimates and the distribution of harm across PGSI
categories. J Gambl Stud. 2020. https://doi.org/10.1007/s10899-020-09954-1.

82. Browne M, Volberg R, Rockloff M, Salonen AH. The prevention paradox
applies to some but not all gambling harms: results from a Finnish
population-representative survey. J Behav Addict. 2020;9(2):371–82.

83. Yani-de-Soriano M, Javed U, Yousafzai S. Can an industry be socially
responsible if its products harm consumers? The case of online gambling. J
Bus Ethics. 2012;110(4):481–97.

84. Browne M, Greer N, Rawat V, Rockloff M. A population-level metric for
gambling-related harm. Int Gambl Stud. 2017;17(2):163–75.

85. Kildahl N, Hansen S, Brevers D, Skewes J. Individual differences in learning
during decision-making may predict specific harms associated with
gambling. Addict Behav. 2020;110:106496.

86. Rintoul A, Deblaquiere J, Thomas A. Responsible gambling codes of
conduct: lack of harm minimisation intervention in the context of venue
self-regulation. Addict Res Theory. 2017;25(6):451–61.

87. Samuelsson E, Sundqvist K, Binde P. Configurations of gambling change
and harm: qualitative findings from the Swedish longitudinal gambling
study (Swelogs). Addict Res Theory. 2018;26(6):514–24.

88. Lee CK, Chung N, Bernhard BJ. Examining the structural relationships
among gambling motivation, passion, and consequences of internet sports
betting. J Gambl Stud. 2014;30(4):845–58.

89. Mageau GA, Vallerand RJ, Rousseau FL, Ratelle CF, Provencher PJ. Passion
and gambling: investigating the divergent affective and cognitive
consequences of gambling. J Appl Soc Psychol. 2005;35(1):100–18.

90. Mihaylova T, Kairouz S, Nadeau L. Online poker gambling among university
students: risky Endeavour or harmless pastime? J Gambl Issu. 2013;28:1-18.

91. Castrén S, Perhoniemi R, Kontto J, Alho H, Salonen AH. Association between
gambling harms and game types: Finnish population study. Int Gambl Stud.
2017;18(1):124–42.

92. Hubert P, Griffiths MD. A comparison of online versus offline gambling
harm in Portuguese pathological gamblers: an empirical study. Int J Ment
Heal Addict. 2018;16(5):1219–37.

93. Fulton C. Secrets and secretive behaviours: exploring the hidden through
harmful gambling. Libr Inf Sci Res. 2019;41(2):151–7.

94. Langham E, Russell AMT, Hing N, Gainsbury SM. Sense of coherence and
gambling: exploring the relationship between sense of coherence,
gambling behaviour and gambling-related harm. J Gambl Stud. 2017;33(2):
661–84.

95. Zhou JN, Hofman MA, Gooren LJ, Swaab DF. A sex difference in the human
brain and its relation to transsexuality. Nature. 1995;2(378):68–70.

96. Burke SM, Kreukels BP, Cohen-Kettenis PT, Veltman DJ, Klink DT, Bakker J.
Male-typical visuospatial functioning in gynephilic girls with gender
dysphoria - organizational and activational effects of testosterone. J
Psychiatry Neurosci. 2016;41(6):395–404.

97. Daphna J, Berman Z, Tavor I, Wexler N, Gaber O, Stein Y, et al. Sex beyond
the genitalia: The human brain mosaic. PNAS. 2015;50(112):15468-73.

98. Álvarez-Moya E, Jiménez-Murcia S, Aymamí N, Gómez-Peña M, Granero R,
Santamaría J, et al. Subtyping study of a pathological gamblers sample.
2010.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Raybould et al. BMC Public Health          (2021) 21:305 Page 17 of 17

https://doi.org/10.1093/eurpub/ckz176
https://doi.org/10.1093/eurpub/ckz176
https://doi.org/10.1007/s10899-019-09892-7
https://doi.org/10.1007/s10899-019-09892-7
https://doi.org/10.1080/16066359.2019.1622001
https://doi.org/10.1002/hpja.341
https://doi.org/10.1002/hpja.341
https://doi.org/10.1007/s10899-020-09954-1

	Abstract
	Background
	Primary and secondary outcome measures
	Methods
	Results
	Conclusion

	Background
	Objective

	Method
	Search strategy
	Inclusion criteria
	Exclusion criteria
	Screening
	Quality evaluation
	Data analysis plan
	Patient and public involvement

	Results
	Search and selection results

	Main results
	Description of included studies
	General gambling harms
	Age
	Gender
	Socioeconomic status
	Culture
	Clinical
	Military personnel
	Criminality
	Risk severity
	Gambling behaviour
	Game choice
	Online vs. offline gambling
	Sense of coherence
	Quality checks

	Discussion
	Conclusions
	Limitations
	Supplementary Information
	Abbreviations
	Acknowledgements
	Pre-registration
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

