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Abstract

Aim This study estimated the prevalence of loot box purchasing and associated sociodemographic factors in a general
population of a British island, and explored relationships between loot box purchasing and gambling behaviours, financial
problems, and mental wellbeing.

Subject and methods A cross-sectional survey was undertaken using representative household and supplementary conveni-
ence samples with (n=1,234) residents of a British island aged 16 + years. The Problem Gambling Severity Index (PGSI)
was used to assess gambling harm. Financial problems in the past year were defined as having been behind with payments
for expenses. The Short Warwick Edinburgh Mental Wellbeing Scale was used to measure mental wellbeing. Purchasing loot
boxes in the past year was measured via self-report as: ‘In the last 12 months, have you purchased in-game loot boxes (e.g.
weapons, armour, players for a virtual sports team)?’. Analyses were performed using X2 and binary logistic regressions.
Results 5.9% of participants purchased loot boxes in the past year. There was no significant association between purchasing
loot boxes and PGSI score. After controlling for sociodemographics and PGSI score, those who purchased loot boxes in the
past year were 3.39 (1.42-8.11; p <0.01) times more likely to experience financial problems, and 2.99 times (1.46—6.13;
p <0.01) more likely to have low mental wellbeing, compared to those who didn’t purchase loot boxes.

Conclusion Findings in the current study suggest that purchasing loot boxes is associated with increased odds of experienc-
ing financial problems and low mental wellbeing, independently of gambling behaviours.

Keywords Loot boxes - Gaming - Gambling - Financial problems - Wellbeing

Introduction

Loot boxes are in-game video game purchases made with
real or in-game currency, with chance-based outcomes which
randomly distribute rewards of different rarity and value
(Wardle 2021). In recent years loot boxes have received
considerable attention from media sources, academics, and
policymakers (Department for Digital, Culture, Media &
Sport 2022; Wardle 2021; Xiao 2023). Most of this atten-
tion has been due to concerns around the structural similari-
ties between loot boxes and gambling, and that purchasing
loot boxes may be a gateway into more traditional forms of
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gambling. Some forms of loot boxes meet many of the defin-
ing criteria for gambling, including the exchange of money
or valuable goods, an unknown future event determining the
exchange, chance at least partly determining the outcome,
avoiding losses if you do not participate, and winnings that
can be cashed out into real world money (this can be done by
using third-party websites for some games that include loot
boxes) (Drummond and Sauer 2018; Wardle 2021). How-
ever, other forms of loot boxes do not meet this criteria,
due to a lack of exchange of money or valuable goods in
loot boxes that are earned through gameplay, or a lack of
winnings that can be cashed out into real world money if
the game does not have a third-party website where this can
be done (Drummond and Sauer 2018; Wardle 2021). Due
to this inconsistency, loot boxes are not classed as gambling
in most countries, and therefore are not covered by relevant
gambling legislations. Concerns have been raised due to the
high proportion of young people who are exposed to loot
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boxes, both through in-game experiences and through popu-
lar social media personalities who promote the purchase of
loot boxes through streaming platforms (BBC 2019; Cruz
2019; The Gambling Commission 2022).

Loot boxes are highly prevalent in video games. For
example, in 2021 in the UK 77% of iPhone games contained
loot boxes, and in 2020 in China 91% of the 100-highest
grossing iPhone games contained loot boxes (Xiao et al.
2023). The UK Gambling Commission (2022) reported
that a quarter of young people aged 11-16 years old had
purchased loot boxes, with most indicating that they had
done so within the last 12-months. Loot boxes can be pur-
chased directly with money, or through in-game currency
(which can also be purchased or earned). In some games,
loot boxes can be earned, however this is at a far slower rate
than if loot boxes are purchased (Wardle 2021). Research
has indicated that giving gamers free loot boxes may build
gamers’ positive feelings towards loot boxes, increase famili-
arity with loot box mechanisms, and encourage future pur-
chasing (Ballou et al. 2022; Xiao 2022; Zendle et al. 2019).
Similarly, research on gambling demonstrates that free or
practice games are used to foster positive associations with
gambling, promoting familiarity with gambling, and encour-
aging further gambling consumption (Armstrong et al. 2018;
Gainsbury et al. 2016; Wilson et al. 2022). Loot boxes may
contain rewards that are purely cosmetic or contain items
which give gamers a competitive edge through enhancing
or upgrading their in-game abilities or skill sets. Research
has shown that those who do not purchase loot boxes are put
at a significant disadvantage in competitive games (Johnson
2019, cited in Wardle 2021 pp.67). This has been shown
in qualitative research to be a motivating factor for why
individuals purchase loot boxes (Nicklin et al. 2021). Other
motivations include social factors (e.g., opening loot boxes
when socialising, seeing popular streamers opening loot
boxes, and the social status gained from receiving valuable
items from loot boxes), in-game promotions, and the excite-
ment of the experience of opening a loot box, mirroring
some of the motivations associated with traditional forms
of gambling (Nicklin et al. 2021; Zendle et al. 2019). There
are also a number of structural characteristics of loot boxes
which have similarities to some gambling products, includ-
ing randomisation of rewards with chance-based outcomes,
audiovisual displays accompanying outcomes, and the pres-
ence of ‘near misses’ (Ballou et al. 2022; Drummond and
Sauer 2018; Griffiths 2018; Zendle et al. 2019). Loot boxes
use the same reward mechanism as certain harmful forms of
gambling (e.g., slot machines). Similarly to gambling, the
randomisation of the rewards obtained in loot boxes means
that an individual can never know how many times they will
need to purchase loot boxes until they obtain a desirable
reward, and as such learn that repeated loot box purchases
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are required in order for loot boxes to ‘pay out’ the most
valuable rewards (Drummond and Sauer 2018).

Meta-analysis suggests that there are significant positive
associations between purchasing loot boxes and ‘problem
gambling’ (Spicer et al. 2021). This relationship has also been
shown in older adolescents (Zendle et al. 2019), and when
factors such as impulsivity and gambling participation are
controlled (Wardle and Zendle 2021). However, as most of
the existing research on loot boxes is cross-sectional in nature
the direction of these relationships is unclear, and there may
be shared factors which promote gaming behaviours, loot box
purchases and gambling harms. One longitudinal multi-coun-
try study found that loot box expenditure predicted gambling
involvement 12-months later in video game players who did
not gamble at baseline (Brooks and Clark 2023). However,
another longitudinal study from the UK has indicated that
loot box purchasing did not increase PGSI scores in a sam-
ple of young people aged 16-26, but that for young people
who engaged in ‘skin betting’ PGSI scores increased over
time (skin betting involves using video game items, includ-
ing those which can be earned through loot boxes, as a wager
collateral) (Wardle and Tipping 2023). This indicates that
relationships between loot boxes and gambling harms may be
driven by engagement with the wider loot box environments,
rather than engagement with loot boxes alone (Wardle and
Tipping 2023). A large body of research has demonstrated
the harms associated with gambling (Langham et al. 2015;
Orford 2020). Harms to the individual range from lower-level
harms such as lost time, through to serious harms including
debt, homelessness, and suicide (Langham et al. 2015; Orford
2020; Wardle et al. 2020). Harms are not solely concentrated
in those experiencing the most severe gambling harms, with
the majority of the total burden of harm within those who
gamble at low- and moderate-risk gambling levels (Browne
et al. 2017; Browne 2020; Canale et al. 2016).

Most of the current literature regarding loot boxes has
focussed on whether they are linked to gambling harms,
with further debates around whether loot boxes should
be considered a gambling activity (Drummond and Sauer
2018; Griffiths 2018). However, little research has inves-
tigated if there are relationships between the purchase of
loot boxes and harmful outcomes, independent of gam-
bling behaviours. Most of the current literature on loot
boxes has relied on convenience samples, with gaming
being one of the inclusion criteria. Little work has been
undertaken with population level samples. One previous
study which did utilise a population level sample of peo-
ple across three countries who played video games found
that greater past-month loot box spend was associated
with negative moods, and psychological distress, albeit
with relatively small effect sizes (Drummond et al. 2020).
Importantly, this study did not control for gambling, but
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another study of an online sample of people who play
video games found that purchasing loot boxes was indi-
rectly related to mental distress through harmful video
gaming and gambling behaviours (Li et al. 2019). How-
ever, these findings were not replicated in an online self-
selecting sample of adult video game players across fifty-
one countries (Etchells et al. 2022).

Globally, some countries have started to consider regula-
tion of loot boxes. For example, Belgium has taken a prohib-
itive approach, banning the sale of loot boxes which can be
purchased with money, through inclusion in pre-existing leg-
islation, although this has been difficult to enforce in practice
(Xiao 2023). Difficulties in enforcement are largely due to
a lack of capacity to effectively monitor the large volume of
gaming content available through different platforms, and
a lack of knowledge of regulations by gaming companies
(Xiao 2023). In China, regulations require that the prob-
abilities of obtaining certain rewards are clearly disclosed to
those who purchase loot boxes (Xiao 2023; Xiao and Newall
2022). However, evidence indicates that this is unlikely to
be effective in reducing consumers loot box spending (Xiao
and Newall 2022). This is likely in part due to the difficulties
for purchasers in making sense of the complexity of loot box
probability disclosures, as probabilities can change depend-
ing on number of purchases made (Xiao and Newall 2022).
In the UK, there are currently no plans to regulate the sale
of loot boxes under the Gambling Act (2005), with industry
self-regulation being the preferred approach (Department for
Digital, Culture, Media & Sport 2022; Xiao 2023). In their
response to a call for evidence on loot boxes the Depart-
ment for Digital, Culture, Media & Sport stated that ‘while
many loot boxes share some similarities with traditional
gambling products, we view the ability to legitimately cash
out rewards as an important distinction’, going on to further
acknowledge the difficulties that implementing changes to
the Gambling Act may have (Department for Digital, Cul-
ture, Media & Sport 2022).

Considering emerging developments in policy in response
to potential harms arising from loot boxes, it is important
to better understand whether these products may be associ-
ated with poorer health and wellbeing outcomes. Further, as
research has suggested that loot boxes have structural char-
acteristics which are similar to gambling, it is important to
examine if any associations between purchasing loot boxes
and harms exist independently of gambling behaviours (Ash
et al. 2022; Drummond and Sauer 2018; Mills et al. 2023;
Wardle 2021).

The current study aimed to estimate the prevalence of loot
box purchasing in a general population of a British island,
and examine the relationships between loot box purchasing
and gambling behaviours, financial problems, and mental
wellbeing. The current study aimed to examine whether
there are associations between purchasing loot boxes and

experiencing financial problems and low mental wellbeing,
independent of gambling behaviours.

Methods
A-priori power analysis

An a-priori power calculation (G¥Power 3.1) to detect a
moderate effect size (OR: 1.30; power: 0.80) for effects of a
binary logistic regression assuming covariates have a mod-
erate relationship (R*=0.25) with the independent variable
(experiencing financial problems), estimated a minimum
sample size of 1196 was required.

Study design and participants

The sample was drawn from residents of a self-governing
British island. The island has a total population of 53,627
residents aged 16 + years (86.1% of all residents; 50.8%
female, 49.2% male).

Between October and November 2019, a cross-sectional
survey of residents aged 164 was undertaken. Sampling was
undertaken in two phases. Phase 1 was an invited household
representative sample of the British island’s population, with
7,000 addresses randomly selected and invited to take part in
the study. Sampling was stratified by locality (‘parishes’) and
social or non-social housing status due to an expected low
response rate amongst individuals in social housing. Phase 2
consisted of a convenience sample, promoted through media
channels. Surveys were completed predominantly online
(n=1199) with paper versions available on request (n=35).

The total sample size was n=1,234, equating to 2.4% of
the total population aged 16 + years.

Measures
Purchasing loot boxes

The current study was a secondary analysis of a larger popu-
lation level gambling, health, and wellbeing study, and loot
boxes were not the main focus of that study. Therefore, pur-
chasing of loot boxes was only assessed using one researcher
derived binary measure.

Purchasing loot boxes was defined as those who answered
yes (scored =1 or 0) to the question ‘In the last 12 months,
have you purchased in-game loot boxes (e.g., weapons,
armour, players for a virtual sports team)?’.

Financial problems

Financial problems were defined as those who answered yes
(scored=1 or 0) to the question ‘In the past 12-months, have
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you been behind (e.g., paid late, had to borrow money, or
have gone without) with payments for expenses such as rent,
utilities, mortgage repayments, taxes etc.?’.

Gambling behaviours

Gambling harm was assessed using the Problem Gambling
Severity Index (PGSI). The PGSI is a self-report, vali-
dated instrument for use in general populations (Ferris and
Wynne 2001; Holtgraves 2008). The PGSI tool consists of
nine questions, each measured on a four-point Likert scale
(O=never, 1 =sometimes, 2 =most of the time, 3 =almost
always). Scores for each question are summed, giving a total
overall score ranging from O to 27, higher scores indicate a
greater severity of gambling risk. PGSI score can be divided
into the following categories: 0 = ‘non-problem gambling’;
1-2 = ‘low-risk gambling’; 3—7 = ‘moderate risk gambling’;
8+ = ‘problem gambling’. Other gambling behaviours were
assessed such as the frequency of gambling (0 =never,
1 =every day, 2=2+days a week, 3 =once a week, 4 =at
least once a month, 5=1ess than once a month), and how
individuals spent money on gambling activities (online; in
person; both online and in person).

Low mental wellbeing

Mental wellbeing was measured using the short version of
the Warwick-Edinburgh Mental Wellbeing Scale (SWEM-
WBS; Stewart-Brown et al. 2009). This is a validated scale
including seven-items about an individual’s current mental
wellbeing, scored on a 5-point scale (1 =none of the time;
2 =rarely; 3 =some of the time; 4 =often; 5 =all of the
time). Total scores on the SWEMWBS range from 7 to 35,
with higher scores indicating higher levels of mental wellbe-
ing. Raw scores are then converted to metric scores using a
standard conversion table (Stewart-Brown et al. 2009). Met-
ric scores were dichotomised to indicate low mental wellbe-
ing as more than one standard deviation (4.397) below the
mean (24.378), thus low mental wellbeing was operational-
ised as scores of < 19.981.

Sociodemographic factors

Included sociodemographic factors were: gender, age
(16-17; 18-34; 35-54; 55 + years), and household income
level (<£20,000; £20,000-£79,999; £80,000 +).

Analyses

Bivariate analyses using XZ tests were first used to examine
associations between loot box purchasing, and sociodemo-

graphics, gambling behaviours, financial problems, and low
mental wellbeing. Separate binary logistic regression (enter
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method) models were then used to model the relationships
between loot box purchasing (independent variable) and
experiencing financial problems and low mental wellbeing
(separate dependent variables), controlling for sociodemo-
graphics as independent variables. To understand the extent
to which gambling behaviours affected these relationships,
PGSI score was also controlled for as an independent vari-
able in separate models. Finally, in a separate model, when
examining the relationships between loot box purchasing
(independent variable) and low mental wellbeing (depend-
ent variable), sociodemographics, PGSI score, and financial
problems were also controlled for as independent variables.
Analyses were undertaken in SPSS v.28 (IBM Corp. 2021),
and alpha was set at p <0.05.

Results

Just over one in twenty (5.9%; n="73) study participants
reported that they had purchased loot boxes in the past
12-months. Table 1 shows the sociodemographic charac-
teristics of loot box purchasers. In bivariate analyses there
were significant associations between purchasing loot boxes
and gender (male, 8.6%; female, 2.9%; p <0.001), and age
(16-17, 42.9%; 18-34, 11.7%; 35-54, 3.6%; 55+, 1.0%;
p <0.001). There was no significant association between
purchasing loot boxes and income level.

Loot box purchasers’ gambling behaviours are shown
in Table 1. 75.3% of those who purchased loot boxes had
engaged in any gambling activity in the past 12-months.
In bivariate analysis there was no significant association
between purchasing loot boxes and PGSI score.

In bivariate analyses the prevalence of experiencing
financial problems was significantly higher amongst those
who purchased loot boxes in the past year (25.7%) com-
pared to those who did not (7.0%; p <0.001; Table 1). In
regression models, after controlling for gender, age, and
income level, those who purchased loot boxes were 3.46
times (AOR =3.46 (1.49-8.04); p <0.01) more likely to
experience financial problems (Table 2, Model 1). After
controlling for sociodemographics and PGSI score, those
who purchased loot boxes were 3.39 times (AOR=3.39
(1.42-8.11); p<0.01) more likely to experience financial
problems (Table 2, Model 2).

In bivariate analysis, the prevalence of low mental well-
being was significantly higher in those who purchased loot
boxes in the past year (42.5%), compared to those who
did not (15.9%; p <0.001; Table 1). In regression models,
after controlling for gender, age, and income level, those
who purchased loot boxes in the past year were 3.07 times
(AOR =3.07 (1.51-6.22); p <0.01) more likely to report low
mental wellbeing than those who didn’t purchase loot boxes
(Table 3, Model 1). After controlling for sociodemographics
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Table 1 Sociodemographics, gambling behaviours, experiences of financial problems, and low mental wellbeing of loot box purchasers

2

All Purchased loot boxes (past ~ Not purchased loot boxes X p value
12-months) % (n) (past 12-months) % (n)
Overall - 59 (7 94.1 (1156) - -
Gender
Male 45.9 (561) 8.6 (48) 91.4 (510)
Female 54.1 (661) 2.9 (19) 97.1 (640) 18.997 <0.001
Age
16-17 6.9 (85) 42.9 (36) 57.1 (48)
18-34 12.6 (155) 11.7 (18) 88.3 (136)
35-54 29.9 (369) 3.6 (13) 96.4 (353)
55+ 50.6 (625) 1.0 (6) 99.0 (619) 245.495 <0.001
Income level
<£20,000 9.1 (96) 6.3 (6) 93.8 (90)
£20,000-£79,999 59.5 (630) 3522 96.5 (605)
£80,000+ 31.4 (332) 5.7(19) 94.3 (313) 3.299 0.192
Any past year gambling 78.6 (966) 75.3 (55) 78.8 (911) 0.490 0.484
Any online gambling 12.7 (145) 16.7 (11) 12.4 (134) 1.008 0.315
Gambling frequency
Never 25.0 (263) 26.1 (18) 24.9 (245)
Less than once a month — At least 61.3 (646) 56.5 (39) 61.7 (607)
once a month
At least once a week 13.7 (144) 17.4 (12) 13.4 (132) 1.063 0.588
Mean PGSI score 0.23; SD=1.77 1.00; SD=4.14 (71) 0.18; SD=1.50 (1148) - 0.103
(1222)
Experiences financial problems 8.1(99) 25.7 (18) 7.0 (81) 31.028 <0.001
Has low mental wellbeing 17.5 (212) 42.5 (31) 15.9 (181) 33.334 <0.001
Table 2 Relationships between Model 1 Model 2 *(including PGSI
ﬁnancna.I problems anq score)
purchasing loot boxes in the
past year AOR (95% CI) p value AOR (95% CI) p value
Gender
Male (ref) - - - -
Female 1.39 (0.83-2.32) 0.210  1.47 (0.87-2.50) 0.151
Age (years)
55+ (ref) - - - -
16-17 7.47 (2.33-23.93) <0.001 8.68 (2.66-28.27) <0.001
18-34 7.00 (3.20-15.31) <0.001 7.01 (3.14-15.65) <0.001
35-54 8.42 (4.32-16.42) <0.001 8.74 (4.39-17.40) <0.001
Income level
£80,000 + (ref) - - - -
<£20,000 7.88 (3.12-19.87) <0.001 7.98 (3.10-20.54) <0.001
£20,000-79,999 3.67 (1.94-6.97) <0.001  3.79 (1.95-7.34) <0.001
PGSI score - - 1.18 (1.08-1.29) <0.001
Loot boxes
Has not purchased loot boxes (ref) - - - -
Has purchased loot boxes 3.46 (1.49-8.04) 0.004 3.39(1.42-8.11) 0.006
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Table 3 Relationships between low mental wellbeing and purchasing loot boxes in the past year

Model 1 Model 2 *(including PGSI score) Model 3 *(including financial
problems and PGSI score)
AOR (95% CI) p value AOR (95% CI) p value AOR (95% CI) p value

Gender

Male (ref) - - - - - -

Female 1.21 (0.85-1.72) 0.287 1.26 (0.89-1.80) 0.198 1.20 (0.83-1.72) 0.334
Age (years)

55 + (ref) - - - - - -

16-17 2.42 (1.04-5.64) 0.040  2.53 (1.09-5.90) 0.031 2.11 (0.88-5.06) 0.095

18-34 1.66 (0.97-2.81) 0.063 1.58 (0.93-2.71) 0.094 1.24 (0.71-2.19) 0.452

35-54 2.13 (1.44-3.14) <0.001 2.11 (1.43-3.12) <0.001 1.69 (1.12-2.54) 0.012
Income level

£80,000 + (ref) - - - - - -
<£20,000 3.49 (1.90-6.43) <0.001 3.30 (1.79-6.10) <0.001 2.73 (1.46-5.12) 0.002

£20,000-79,999 1.76 (1.18-2.63) 0.006 1.70 (1.13-2.54) 0.010 1.45 (0.96-2.19) 0.078
PGSI score - - 1.13 (1.03-1.23) 0.007 1.09 (1.00-1.19) 0.041
Financial problems

No financial problems (ref) - - - - - -

Experiences financial problems - - - - 3.83 (2.28-6.42) <0.001
Loot boxes

Has not purchased loot boxes (ref) - - - - - -

Has purchased loot boxes 3.07 (1.51-6.22) 0.002  2.99 (1.46-6.13) 0.003  2.30(1.07-4.95) 0.034

and PGSI score, those who purchased loot boxes in the past
year were 2.99 times (AOR=2.99 (1.46-6.13); p<0.01)
more likely to have low mental wellbeing than those who
didn’t purchase loot boxes (Table 3, Model 2). After con-
trolling for sociodemographics, PGSI score, and financial
problems, the relationship between purchasing loot boxes
and low mental wellbeing remained significant (AOR =2.30
(1.07-4.95); p < 0.05; Table 3, Model 3).

Discussion

This study examined the prevalence of loot box purchasers
in a general population sample, and examined the rela-
tionship between purchasing loot boxes, financial prob-
lems, low mental wellbeing, and gambling behaviours. We
found associations between loot box purchasing and harm,
independent of gambling behaviours. After controlling for
sociodemographic variables, both PGSI score and purchas-
ing loot boxes were independently related to experiencing
financial problems and lower mental wellbeing. After con-
trolling for sociodemographic variables and PGSI score,
those who purchased loot boxes were 3.39 times more
likely to experience financial problems. After controlling
for sociodemographic variables and experiences of finan-
cial problems, PGSI score and purchasing loot boxes were
both independently related to low mental wellbeing. After
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controlling for sociodemographic variables, PGSI score,
and financial problems, those who purchased loot boxes
were 2.30 times as likely as those who did not to experi-
ence low mental wellbeing.

Our findings suggest that purchasing loot boxes may be
associated with experiencing financial problems independ-
ent of gambling behaviours. Although this has not been
examined in other studies of loot boxes, it is in accord-
ance with qualitative evidence showing that purchasing
loot boxes directly contributes to experiences of finan-
cial problems (Ash et al. 2022; Mills et al. 2023). These
qualitative studies (Ash et al. 2022; Mills et al. 2023)
were conducted between 2019 to 2022 and explored the
experiences of gaming and in-game spending in children
aged 5-17 years and their families living in one English
region. Financial problems are often one of the earliest
indicators of traditional gambling harm (Langham et al.
2015). Similarly, financial problems may also be an early
indication of harmful outcomes of loot boxing purchasing
behaviour. Experiencing financial problems has signifi-
cant implications for health and wellbeing, and is associ-
ated with stress, experiences of stigma and shame, and
less expenditure on items which are beneficial for health
(Kiely et al. 2015; Richardson et al. 2013). Gambling-
related stigma and shame act as significant barriers to
help-seeking behaviours, promoting secrecy and exacer-
bating difficulties (Hing et al. 2016).
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Our findings also suggest that purchasing loot boxes
may be associated with poorer mental wellbeing, indepen-
dently of experiencing gambling harms or financial prob-
lems. Although our study design does not allow us to make
claims about causation, this interpretation is supported by
previous research showing that greater loot box spend is
associated with negative moods and psychological stress
(Drummond et al. 2020), and qualitative research showing
that purchasing loot boxes has direct negative emotional
impacts (Ash et al. 2022; Mills et al. 2023). However,
Etchells et al. (2022) did not find any association between
mental wellbeing (using the full version of the WEMWBS)
and loot box spend. The differences in findings with the
current study may be due to their use of a different indica-
tor of loot box purchasing, and the use of a self-selecting
sample of video game players across multiple countries.
Gaming involvement could be an underlying factor that is
associated with low mood and not loot boxes. By defini-
tion, loot boxes are encountered in video games, therefore
participants endorsing purchases in our study were gamers.
However, Etchells et al. (2022) controlled for disordered
gaming scores (measured using an adapted version of the
Internet Gaming Disorder Checklist) and did not find this
difference. Future studies using general population sam-
ples should control for gaming behaviours.

That loot boxes may be associated with poorer wellbeing,
independent of gambling behaviours or experiencing finan-
cial problems has implications for public health. Purchasing
loot boxes may be a risk factor for lower mental wellbeing,
and may bring about emotional harms such as frustration,
and disappointment when those who purchase loot boxes do
not receive desired items, and potential negative emotions
from overspending (Ash et al. 2022; Mills et al. 2023). Alter-
natively, people with poorer mental wellbeing may be more
likely to purchase loot boxes as a source of entertainment or
mood improvement. Further research on loot boxes should
focus on understanding the associations between purchasing
loot boxes and experiencing poor mental wellbeing.

Loot boxes with different characteristics may have differ-
ent relationships with harmful outcomes. As such, different
types of loot boxes may require different levels of policy
action to address harms (Ballou et al. 2022). For example,
video games with only loot boxes that cannot be purchased
with real world money would not have negative financial
impacts. Similarly, loot boxes with higher probabilities of
receiving a desired item are also unlikely to promote over-
spending and are less likely to encourage experiencing
frustration or disappointment (Ash et al. 2022; Xiao et al.
2022; Xiao and Newall 2022). In contrast, loot boxes which
can be purchased with real world money, and which contain
items that give the gamer competitive advantages over others
may be particularly attractive to gamers, and therefore may
promote overspending behaviours, which may then make

experiencing financial problems more likely (Nicklin et al.
2021; Wardle 2021; Xiao et al. 2022; Zendle et al. 2019).

Loot boxes with a high number of structural character-
istics that are similar to some gambling products (e.g. hav-
ing prominent audiovisual displays, or the presence of ‘near
misses’), or that meet the definitions of gambling, may be
more likely to promote engagement with traditional gam-
bling products (Ballou et al. 2022). As such, these types of
loot boxes may require specific policy action, particularly
as shown in the current study a larger proportion of those
in younger age groups purchase them. Policy action would
also need to take account of factors in the wider environ-
ment that may contribute to levels of harm associated with
loot boxes, but that are external to the loot box purchase
(Ballou et al. 2022; Wardle 2021). For example, third party
websites through which items received through loot boxes
can be cashed out into real world money, are external to the
loot box purchase and reward mechanism, but may make
loot boxes more congruent with the definitions of gambling,
which may increase risk levels. Further, the ability to trade
in-game items with other players may influence levels of
risk, as in these games players can use items earned through
loot boxes as a wager collateral in ‘skin betting’. Skin betting
has been shown by previous longitudinal research to poten-
tially increase PGSI scores, and therefore levels of gambling
risk (Wardle and Tipping 2023).

In contrast to earlier studies (Drummond et al. 2020;
Etchells et al. 2022; Li et al. 2019; Spicer et al. 2021), the
current study did not find a significant relationship between
purchasing loot boxes and PGSI score. This may be due to
methodological differences; for example, the current study
recruited a sample of a general household population aged
over 16 years, whereas other studies have mostly included
self-selecting convenience samples of adults recruited
online, with playing video games being part of the inclusion
criteria. In the current sample those who were 16—17 years
old were the age group reporting the highest prevalence of
loot box purchasing. However, 16—17 year olds in the sample
geography cannot legally gamble until the age of 18 years.
Therefore, there would be a smaller proportion of individu-
als in the total sample that have gambled compared to other
studies with adults only. Furthermore, differences in findings
could also be explained by differences in the indicators of
loot box purchasing used. We used a binary indicator of loot
box purchases within the past year, whereas other studies
have used more detailed indicators such as loot box spend,
frequency of purchasing loot boxes, problematic loot box
behaviours (Spicer et al. 2021). PGSI score may therefore be
more closely related to more frequent or intensive engage-
ment in loot box activity.

The findings in the current study should also be con-
sidered in light of the following limitations. The measure
of loot box purchasing in the past year did not account
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for heterogeneity in loot boxes characteristics. Some loot
boxes may have some more harmful characteristics than
others, and these may be more likely to promote more
harmful levels of overspending and have more negative
impacts on wellbeing (e.g., loot boxes with short out-
come times, and loot boxes with lower chances of receiv-
ing desired outcomes). As such, there may be differen-
tial impacts of different types of loot boxes which are not
accounted for in the current study. Further, as discussed
above, the current study did not assess frequency of loot
box purchases or overall loot box spend, therefore it is
unclear whether the relationships we identified are more
likely in those with higher purchasing frequencies. Future
research should therefore aim to assess whether the current
findings are consistent across different types of loot boxes
purchased, and across different purchasing intensities.

Similar to the measure for purchasing loot boxes, our
measure for experiencing financial problems in the past year
was a broad indicator, in that even paying expenses late, or
borrowing to help pay for expenses once would have consti-
tuted experiencing financial problems. While this measure
captures everyone who experienced any financial problems
in the past year, it does not discern between those experi-
encing lower-level financial problems and those who may
experience more serious levels of financial problems. Fur-
ther research on loot boxes should assess whether purchasing
loot boxes are associated with different levels of financial
problems. Finally, the current study was cross sectional in
design, and so causality cannot be assessed.

Conclusion

Our findings suggest that purchasing loot boxes is associ-
ated with higher probability of both experiencing financial
problems and low mental wellbeing, even after controlling
for gambling harm. This suggests that loot boxes might con-
tribute to the overall burden of gambling related harms. As
such policy action on the most harmful forms of loot boxes
should aim to reduce risks of overspending and financial
problems, and negative outcomes for mental wellbeing.
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