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ABSTRACT

Loot boxes can be bought with real-world money to obtain random content inside video games. Loot boxes are
viewed by many as gambling-like and are prevalently implemented globally. Previous Western and international
studies have consistently found loot box spending to be positively correlated with problem gambling. Previous
Western studies presented mixed results as to the correlations between loot box purchasing and gambling-related
risk factors, mental wellbeing, and psychological distress. A large-scale survey of adult video game players from
the People’s Republic of China (PRC) (N = 2601) was conducted through Tencent Survey. The positive corre-
lations between loot box spending and problem gambling, and between loot box spending and problem video-
gaming, were successfully replicated. However, other potential risk factors (i.e., impulsivity/impulsiveness;
binary past-year gambling participation status; and sensation-seeking tendencies) either did not positively
correlate with loot box spending or only did so weakly. Contrary to expectations, high impulsivity was negatively
associated with loot box engagement. The Risky Loot Box Index (RLI) most strongly positively correlated with,
and was the best predictor in multiple linear regression models for, loot box spending. The RLI may be effective
at measuring loot box harms cross-culturally. A surprising weak positive correlation was found between loot box
engagement and PRC players’ mental wellbeing, and high psychological distress unexpectedly negatively pre-
dicted loot box purchasing. Although gambling-like, the risk and protective factors of loot boxes are seemingly
different, meaning they should rightfully be treated as novel products. Cross-cultural research can contribute to a

better understanding of loot box harms.

1. Introduction

‘Loot boxes’ are virtual items in video games that provide rando-
mised rewards (Xiao, Henderson, Nielsen, Grabarczyk, & Newall, 2021).
Some loot boxes can be obtained through gameplay, whilst other loot
boxes require the player to spend real-world money to purchase (Nielsen
& Grabarczyk, 2019). The present study focuses on ‘paid loot boxes,’
which are, hereinafter, simply referred to as ‘loot boxes.” Loot boxes are
presently frequently implemented in video games internationally,
particularly on mobile phone platforms (Xiao, 2023; Xiao, Henderson, &
Newall, 2022; Xiao, Henderson, & Newall, 2023; Xiao, Henderson,
Yang, & Newall, 2021; Zendle, Meyer, Cairns, et al., 2020; Zendle, et al.,
2022). Researchers have argued that loot boxes are conceptually,
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structurally, psychologically, and economically similar to gambling
(Close et al., 2021; Close et al., 2022; Drummond & Sauer, 2018;
Drummond, Sauer, Hall et al., 2020; Larche et al., 2021; Zendle, Pet-
rovskaya, & Wardle, 2020). The proposition that loot boxes should be
conceptualised as a form of gambling is further supported by repeated
findings of a positive correlation between loot box expenditure and self-
reported problem gambling severity (Garea et al., 2021; Spicer et al.,
2021), which has been consistently replicated in ‘Western’ countries
(Brooks & Clark, 2019; Drummond, Sauer, Ferguson, & Hall, 2020;
Gonzalez-Cabrera et al., 2021; Kristiansen & Severin, 2019; Rockloff
et al., 2021; von Meduna et al., 2020; Wardle & Zendle, 2021; Zendle,
2019; Zendle & Cairns, 2019) and internationally in general based on
samples consisting predominantly of Western participants (Etchells
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et al., 2022; Hall et al., 2021; Li et al., 2019; Macey & Hamari, 2019;
Zendle, 2019; Zendle & Cairns, 2018; Zendle, Cairns, et al., 2019; Zen-
dle, Meyer, & Over, 2019).

However, the presence of this positive correlation does not inher-
ently demonstrate that harm has been experienced by the players as a
consequence of spending highly on loot boxes. It is well established that
problem gambling in a traditional context is associated with poor mental
health (Lorains, Cowlishaw, & Thomas, 2011). In contrast, few studies
have considered whether loot box spending was associated with worse
mental health (note, however, that any such correlation would still not
show that loot boxes have caused the associated mental health issues),
and those that did so presented conflicting results. Drummond et al.
(2022) found that loot box engagement is associated with significantly
higher risk of experiencing severe psychological distress, and that this is
true ‘even for players without problem gambling symptoms’ (p. 1).
However, in contrast, Etchells et al. (2022), despite reaffirming the
strong evidence of the link between loot box spending and problem
gambling, found no evidence that loot box spending is associated with
worse mental wellbeing or experiencing more psychological distress.
Further replication is therefore needed, especially in non-Western cul-
tures, where little research has been conducted.

Xiao, Fraser, and Newall’s study (2023) in the People’s Republic of
China (PRC)' failed to replicate the correlation between loot box
spending and problem gambling. However, that study was statistically
underpowered when it came to assessing this relationship. Although a
total of 879 participants were recruited, the relevant analysis was con-
ducted only on the 87 participants who reported participating in
gambling in the past 12 months. The study’s findings might have been
affected by that very low rate of gambling engagement (only 9.9 %,
compared to international rates of 40-60 % (Calado & Griffiths, 2016))
and the PRC’s more restricted commercial gambling industry environ-
ment generally. However, Xiao, Fraser, and Newall (2023) did find a
negligible positive correlation between loot box spending and the binary
variable of gambling participation, possibly due to how the structural
and psychological similarities shared by the two activities may attract
the same audience (p. 652). (The present study adopts the recommen-
dation by Ferguson (2023) and interprets statistically significant effect
sizes of r < 0.1 as ‘negligible,” and those that are r > 0.1 butr < 0.2 with
caution as ‘weak’ (p. 3).).

The traditional gambling literature has identified many risk factors
for developing problem gambling, which should be less sensitive to
jurisdictional differences in commercial gambling availability, including
sensation seeking (Nower, Derevensky, & Gupta, 2004) and, in partic-
ular, impulsivity/impulsiveness (Browne et al., 2019). Previous loot box
studies have also identified sensation seeking (Garrett et al., 2023),
impulsivity (Garrett et al., 2023; Wardle and Zendle, 2021; cf. Spicer
et al., 2022), and problem videogaming (Spicer et al., 2021) as potential
risk factors for problematic loot box purchasing, although findings have
been mixed. Spicer et al. (2022) identified that many participants who
self-reported that their loot box purchasing was influenced by their
previous gambling behaviour or vice versa stated that this was because of
their sensation-seeking tendencies, which was defined as ‘Replicating
thrill, excitement, adrenaline rush of [either activity] in a different
format’ (pp. 4-5). Sensation-seeking tendencies may therefore be a
predictor for higher loot box engagement. Sensation-seeking tendencies
may also be viewed as one aspect of the broader construct of impulsivity:
Garett et al. (2023) (published after the present study was conducted)
found that certain aspects of impulsivity are relevant to loot box
spending, and those aspects that are relevant to loot boxes differ from
those that are relevant to traditional gambling. Loot box spending may
therefore correlate with impulsivity, although this might not have been

1 In this paper, the PRC refers to Mainland China and excludes the Special
Administrative Regions of Hong Kong and Macau, and Taiwan, as product
availability and gambling regulation in these areas are different.
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captured by the unidimensional instruments used to measure the
construct in previous studies (which the present study also used) (pp.
2-3, 12). Problem videogaming may be positively correlated with loot
box engagement because players who are more invested in a video game
might spend more on loot boxes in that game, and the rewards obtained
from those loot boxes might in turn create new gameplay experiences
that encourage the player to spend more time playing (Li et al., 2019, pp.
27-28).

Further, the traditional gambling literature has recently innovated
with measures of gambling-related harm that are distinct from, and yet
partially overlap with, problem gambling constructs (Browne & Rockl-
off, 2017; Browne & Rockloff, 2020). Out of existing measures in the loot
box field, the ‘Risky Loot Box Index’ (RLI) (Brooks & Clark, 2019) may
be the most closely related to this distinct concept of behaviour-related
harms. The RLI asks participants to rate their agreement on a five-point
Likert-scale with items such as ‘I have put off other activities, work, or
chores to be able to earn or buy more Loot Boxes.” Indeed, the RLI more
strongly correlates with loot box spending than problem gambling does
(Drummond, Sauer, Hall, Zendle, & Loudon, 2020, p. 8). Although
previously used in English (Drummond, Sauer, Ferguson et al., 2020;
Hall et al., 2021; Lloyd et al., 2021) and translated for use in Swedish
(Forsstrom et al., 2022), the RLI has not been introduced to a non-
Western context. Better identifying the potential risk factors of prob-
lematic loot box purchasing would assist future studies in more effec-
tively collecting data and building better theoretical frameworks.

Xiao, Fraser, and Newall (2023), the only previous loot box study on
Mainland Chinese players, followed the traditional methodology of
gambling prevalence surveys (Harrison et al., 2020; Sturgis & Kuha,
2022) and gave the problem gambling assessment scale only to partic-
ipants who self-reported past-year gambling participation because of
concerns with inaccurate responses (see also Sidloski et al., 2022). In
contrast, other previous loot box studies generally gave the problem
gambling assessment scale to all participants regardless of their
gambling participation status (inter alia, Drummond, Sauer, Ferguson
et al., 2020; Zendle & Cairns, 2018). Sidloski et al. (2022) has since
identified that some participants in loot box studies interpreted the
problem gambling assessment scale in a way that was different from how
the survey designers intended: specifically, some participants who did
not participate in traditional gambling deemed loot boxes to be a form of
‘gambling” and may therefore have been referring to problems with their
loot box purchasing when answering questions concerning problems
with their ‘gambling’, thus giving rise to a false, tautological relation-
ship. The present study sought to achieve the ‘the best of both worlds’ by
amending the survey delivery as follows: the methodology of previous
studies was directly replicated such that the problem gambling severity
assessment scale was given to all participants, regardless of their
gambling participation status; however, a question about the partici-
pant’s gambling participation status was asked to allow for gambling
participants to be distinguished from non-gambling participants. The
respective correlations amongst all participants and past-year gamblers
can then be separately reported, which neither previous studies nor
Xiao, Fraser, and Newall (2023) could accomplish. This helps to identify
whether the older methodology might indeed be prone to potential
misinterpretation by participants. Our primary aim when preregistering
the present study was to emulate the vast majority of previous studies in
reporting results derived from the whole sample. However, we also
report the situation amongst the subsample of gambling participants
excluding non-gambling participants.

For context, the PRC also more strictly regulates video gaming than
other countries; however, the regulatory measures are generally tar-
geted at young people under 18 (e.g., restricting when online games may
be played and for how long (Xiao, 2020; Xiao, 2021; Xiao, 2022; Zendle
et al., 2023)). The limits on how much money can be spent on in-game
purchases do not apply to adults (Xiao, 2020), which our sample con-
sisted entirely of. The prevalence of loot boxes amongst iPhone games
was higher in the PRC than in the UK (Xiao, Henderson, Yang et al.,
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2021). The PRC is additionally one of the few regions to require loot box
probability disclosures by law (Xiao, 2023; Xiao, Henderson, Yang, &
Newall, 2021), but most players reported that this regulatory measure
did not affect their purchasing behaviour (Xiao, Fraser, & Newall, 2023).
In any case, most major platforms require probability disclosures by
industry self-regulation in other countries, although compliance has
been worse than in the PRC (Xiao, Henderson, & Newall, 2023). The
PRC’s regulatory approach to video games is notable and may cause its
players to experience loot boxes differently from players of other re-
gions; however, considering the aforementioned contextual informa-
tion, this appears unlikely in an adult PRC sample.

The present study aimed to measure associations between loot box
purchasing and other constructs (specifically, sensation-seeking ten-
dencies (Chen et al., 2013); impulsivity/impulsiveness (Steinberg et al.,
2013); problem videogaming severity (Yang et al., 2021), binary past-
year gambling participation status; (Steinberg et al., 2013) and ‘risky
loot box use’ (Brooks & Clark, 2019)) in the PRC, both through bivariate
analyses and in multivariate regression models. The present study
thereby extends the discussion beyond only using problem gambling
severity as a measurement of potential loot box ‘harms,” which previous
Western studies have used to build the existing conceptual and meth-
odological framework (Etchells et al., 2022; Sidloski et al., 2022). This
would help to support the use of alternative measurements, which do not
explicitly refer to ‘gambling’ (which is a social taboo in many non-
Western cultures), to identify and assess loot box-related harms with
more cultural sensitivity. Finally, the relationships between loot box
purchasing and (a) mental wellbeing (Stewart-Brown et al., 2009) and
(b) psychological distress (Kessler et al., 2003) were assessed to consider
potential negative associations between loot box engagement and
players’ mental health.

The following hypotheses were tested.

Hypothesis 1: Loot box expenditure will positively correlate with
problem gambling severity.

Hypothesis 2: Loot box expenditure will positively correlate with
problem videogaming severity, impulsivity, past-year gambling
participation status, ‘risky loot box use,” and sensation seeking
tendencies.

Hypothesis 3: Loot box expenditure will negatively correlate with
mental wellbeing and positively correlate with psychological
distress.

Finally, the present study sought to identify the relative importance
of various constructs on loot box spending through multivariate
analyses.

The present study (including hypotheses, data collection method,
survey materials, exclusion criteria, and analysis plan) was preregistered
at https://osf.io/6d3fy.

2. Method

A large-scale Simplified Chinese online survey was circulated
through the Tencent Survey [B&ifl[a]&] platform. The platform auto-
matically filtered and invited only respondents (i) aged 18 years or
older; (ii) lived in Mainland PRC (i.e., did not live in the Special
Administrative Regions of Hong Kong and Macau, Taiwan, the Diaoyu
Islands, or a foreign territory); and (iii) whose profiles were marked as a
‘video game player [;{#X%3t3R]." Participants were required to register
and log in to the platform before being allowed to complete the survey,
and each user was only allowed to complete the survey once.

The sample size is justified on resource constraints: the largest
possible sample was recruited based on available research funding after
a priori power analysis confirmed that sufficient funding was available to
recruit the minimum sample size needed to achieve sufficient statistical
power to detect the smallest effect size of interest (preregistered to be r
> 0.1 or conversely r < — 0.1). Participants were compensated ¥3
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Renminbi (or Chinese Yuan; approximately £0.37 or US$0.44), which
was automatically determined as appropriate by the Tencent Survey
platform based on the survey’s short length and minimal difficulty level
and could not be amended by the research team. Considering the dif-
ference between the gross domestic product per capita for the PRC when
compared to that of richer Western countries, this amount of compen-
sation appeared appropriate in context. The present study was con-
ducted in accordance with the Danish Code of Conduct for Research
Integrity (Ministry of Higher Education and Science (Denmark), 2014),
as adopted by the IT University of Copenhagen, with due consideration
of ethical issues during the research planning process. The present study
received ethics approval from the Pro-Rector of the IT University of
Copenhagen after consultation with the University’s Research Ethics
Committee.

Overall, 6117 users viewed the survey, and 3348 completed re-
sponses were received (54.7 % response rate) between 23 and 25
January 2023. The preregistered exclusion criteria were applied.
Amongst all 3348 complete responses collected, 61 were excluded for
not being aged 18+; nine were excluded for responding from outside
Mainland China or for self-reporting living outside of Mainland China;
156 were excluded for not playing video games in the past 12 months;
140 were excluded for failing two or three of the nuisance response
detection questions; 100 were excluded for self-reporting extreme in-
come and spending values (3 SDs away from the mean, as preregistered);
nine were excluded for self-reporting being older than 99 years; 190
responses were excluded for self-reporting a disposable income higher
than their total income; and 82 responses were excluded for providing
inconsistent gambling participation and gambling spending answers.
The remaining 2601 responses (77.7 % of all responses collected) were
considered valid responses and constituted the sample.

Only participants that failed at least two of the three nuisance
responding detection tasks were excluded as preregistered and justified
therein. Only one participant failed all three (0.03 %), 139 participants
(4.5 %) failed two, and 812 participants failed one (26.0 %).

The following variables were measured.

2.1. Demographics

All participants’ gender, age, education level, resident Chinese region
(specifically, province, city, and civic district) were collected.

2.2. Income

Total average monthly income minus tax and average monthly disposable
income (defined as total income minus tax and minus essential living
costs, such as rent and food costs) were collected. The two income
variables were collected to provide demographic information and were
not intended to be used for inferential analysis herein as preregistered.

2.3. Loot box, video gaming, and other monetary spending

Participants were presented with a definition for paid loot boxes,
adapted from the PRC Ministry of Culture’s definitions (321t [Minis-
try of Culture] (PRC), 2016) and the definition used by Xiao, Fraser, and
Newall (2023), as shown in Fig. 1. Participants were then asked to
quantify their loot box spending, videogaming spending (other than on
loot boxes); digital spending (other than on loot boxes and videogaming;
e.g., purchasing music, electronic books (e-books), and non-gaming
computer software and mobile apps); and entertainment spending (other
than on gambling, loot boxes, videogaming, and digital purchases). The
digital spending and entertainment spending variables were collected to
follow the design of Etchells et al. (2022) and allow the dataset (which
has been publicly shared under a CC-BY licence) to be more comparable
for potential future research, but were not intended to be used for
inferential analysis herein as preregistered.
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Loot box mechanics are in-game microtransactions that are paid for with real money
and which provide the player with randomised rewards. Players do not know what
rewards they will get when they purchase loot boxes.

This includes both randomised ‘pull” mechanics and randomised ‘fusion” mechanics.

Randomised ‘pull” mechanics are those through which the player obtains rewards

through a paid randomised process.

Randomised ‘fusion’ mechanics are those that, for example, allow the player to
upgrade a specific weapon at a cost (spending other weapons) but only with a

randomised (non-100%) chance of success.

Loot boxes may be represented as ‘loot crates,’ ‘treasure chests,’ ‘gacha,’ ‘card
packs’ (Hearthstone), ‘scratch cards,’ ‘prize wheels,” and ‘character summoning

systems’ (Genshin Impact).

Fig. 1. An English translation of the definition of ‘loot boxes’ presented in Simplified Chinese to participants.

2.4. Risky loot box use

Risky loot box use was assessed using the Risky Loot Box Index (RLI)
(Brooks & Clark, 2019) which has demonstrated high internal reliability
when previously used by Western loot box studies (e.g., Drummond,
Sauer, Ferguson et al., 2020). The RLI was translated from English to
Simplified Chinese using the back-translation technique (Brislin, 1970).
The English RLI was first translated into Simplified Chinese by a bilin-
gual Chinese-English speaker. Then, a second bilingual Chinese-English
speaker, who was blind to the original English text of the RLI, translated
the translated Simplified Chinese RLI back into English. The original
English and the back-translated English versions were then compared by
the two translators, who conferred and finalised the Simplified Chinese
RLL, which was used. Internal reliability was good (Cronbach’s a =
0.83).

2.5. Problem videogaming severity

Problem videogaming severity was measured using an adapted version
of the DSM-5 IGD (Internet Gaming Disorder) Symptoms Checklist for
Adolescents (DISCA) which was developed and validated amongst
Mainland Chinese adolescents in Yang et al. (2021). The Traditional
Chinese version provided by whose authors was used after two adap-
tions. Firstly, a conversion to Simplified Mandarin Chinese and one
minor modification to the original Cantonese vocabulary (references to
the Cantonese term of ‘¥T#/], [literally, hit machine]” were changed to the
Mandarin term of ‘GrEBFiHEXK [literally, play digital games]’) were
made to accommodate non-Cantonese-speaking survey participants.
Secondly, emulating the English IGD Checklist (Przybylski et al., 2017)
(which was used by previous Western loot box studies (Drummond,
Sauer, Ferguson et al., 2020; Etchells et al., 2022; Hall et al., 2021)) and
the Nine-Item Internet Gaming Disorder Scale-Short Form (IGDS9-SF)
(whose Chinese translation’s wording is largely identical to the DISCA
and has been validated (Leung et al., 2020; Qin et al., 2020; Yam et al.,
2019)), the DISCA scoring system was changed from a binary ‘has not’/
‘has’ to a 5-point Likert scale ranging from ‘never’ to ‘very often’ for
each of the nine items. All versions and changes were documented at the
data deposit link. Notably, although IGD refers to ‘internet gaming dis-
order,” the English IGD Checklist, the IGDS9-SF and the DISCA do not
refer to videogaming only in an exclusively online context, and all
instead describe videogaming in general (i.e., in both online and offline
contexts). Therefore, this variable sought to assess problem videogaming

severity generally regardless of internet connectivity and was described
as such. Internal reliability was good (Cronbach’s a« = 0.88).

2.6. Past-year gambling participation and spending

Participants were presented with a definition for ‘gambling,” adapted
from the definition used by Xiao, Fraser, and Newall (2023). Specif-
ically, participants were instructed that ‘gambling’ is inclusive of: (i)
buying lottery tickets and scratch cards (the only legalised forms of
gambling in the PRC (Xiao, Fraser, & Newall, 2023; Ye et al., 2012; Zeng
& Zhang, 2007)); (ii) any other bets placed for money, including casual
gambling on games like Mahjong between friends and relatives; and (iii)
participating in legalised forms of gambling, such as sports betting and
casino games, in other territories. The definition did not explicitly refer
to illegal gambling but also did not exclude illegal gambling. Partici-
pants were not given any instructions on whether or not loot boxes
should be viewed as gambling: this was a conscious design decision to
ensure that the present study replicated the previous Western method-
ology, even though that previous Western methodology has been
critiqued (see Sidloski et al., 2022). Noise was likely introduced through
this arguably flawed methodology, but this was specifically permitted to
ensure that a similar level of noise as experienced by previous Western
studies were also incorporated (barring cultural differences). Partici-
pants were then asked whether they participated in ‘gambling’ in the
past 12 months and how much they spent during that period.

2.7. Problem gambling severity

Problem gambling severity was measured using the Problem Gambling
Severity Index (PGSI) (Ferris & Wynne, 2001), which all participants
were asked to complete regardless of their past-year gambling participa-
tion status, following previous Western loot box studies (e.g., Zendle &
Cairns, 2018; Zendle & Cairns, 2019). A translated Chinese version of
the PGSI has been validated (Loo et al., 2011). Each participant scored
between 0 and 27. Participants were categorised using the revised PGSI
scoring system of Currie et al. (2013). Internal reliability was good
(Cronbach’s a = 0.88).

2.8. Impulsivity

Impulsivity was measured using the Barratt Impulsiveness Scale-Brief
(BIS-Brief) (Steinberg et al., 2013). A translated Chinese version of the



L.Y. Xiao et al.

Table 1
Demographics (N = 2601).

Characteristic Percentage of participants
Age
18-24 60.6 %
25-29 21.6 %
30-34 9.0 %
35-39 5.3%
40-45 1.9%
45+ 1.7 %
Gender
Male 46.1 %
Female 53.6 %
Other 0.3 %
Education level
Middle school or below 2.3%
High school or equivalent 13.8 %
Post-secondary vocational school 28.1 %
Bachelor’s degree 50.5 %
Master’s degree or above 5.3%

Table 2
Income and loot box and video game spending (N = 2601).

Characteristic

Total income (previous month; Chinese Yuan)
Mean (SD)
95 % CI
Minimum-Maximum

Disposable income (previous month; Chinese Yuan)

5786 (10,235)
[5392, 6179]
0-200,000

Mean (SD) 2882 (3644)

95 % CI [2741, 3022]

Minimum-Maximum —1000-50,000
Loot box spending (previous 12 months; Chinese Yuan)

Mean (SD) 400 (1094)

95 % CI [358, 442]

Minimum-Maximum 0-10,006
Video game spending excluding loot box spending (previous 12

months; Chinese Yuan)

Mean (SD) 374 (997)

95 % CI [335, 412]

Minimum-Maximum 0-15,000

Note. Around the data collection period, ¥1000 Renminbi (or Chinese Yuan) was
worth approximately £120 or US$150.

BIS-Brief has been validated (Wang et al., 2019). The BIS-Brief was
chosen due to its relatively short length to reduce the burden on par-
ticipants’ time and research resources. The BIS-Brief is arguably suffi-
cient for measuring general impulsivity but is not detailed enough to
capture specific components of impulsivity (Steinberg et al., 2013, p.
224), and the BIS-Brief may indeed not capture the aspects of impul-
sivity that are relevant to loot boxes, as a study published after data
collection has suggested (Garrett et al., 2023, pp. 2-3, 12). Internal
reliability was acceptable (Cronbach’s a = 0.70).

2.9. Sensation seeking tendencies

Sensation seeking tendencies was measured using the Brief Sensation
Seeking Scale for Chinese (BSSS-C) (Chen et al., 2013), which is a
culturally adapted and validated version of the Brief Sensation Seeking
Scale (BSSS) (Hoyle et al., 2002) that substantially revised Western

Table 3
Problem gambling severity categories (N = 2601).
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culture-specific references (e.g., ‘bungee jumping’ and ‘wild parties’) to
be more general (e.g., ‘socialize with adventurous people’ and ‘go for ...
exciting and stimulating [things]’) and thereby rendered the BSSS-C to
be more culturally sensitive and reflective of the experiences of people
from developing countries. A further revised version of the BSSS-C
provided by the corresponding author of Chen et al. (2013) was used.
Internal reliability was acceptable (Cronbach’s a = 0.77).

2.10. Mental wellbeing

Mental wellbeing was measured using the Short Warwick-Edinburgh
Mental Well-being Scale (SWEMWBS) (Stewart-Brown et al., 2009),
which is a shortened version of the Warwick-Edinburgh Mental Well-
being Scale (WEMWBS) (Tennant et al., 2007). A translated Chinese
version of the SWEMWBS has been validated in Mainland China and
been found to be more reliable than the longer WEMWBS (Dong et al.,
2016; Fung, 2019). A Simplified Chinese translation provided by the
corresponding author of Fung (2019) was used. The raw SWEMWBS
score was converted into the metric SWEMWBS score in accordance with
Stewart-Brown et al. (2009). Internal reliability was good (Cronbach’s «
= 0.87).

2.11. Psychological distress

Psychological distress was measured using the 6-item Kessler Psy-
chological Distress Scale (K6+) (Kessler et al., 2003). A translated Chi-
nese version of the K6+ has been validated in Kang et al. (2015), and a
Simplified Chinese translation provided by whose corresponding author
was used. Internal reliability was good (Cronbach’s o = 0.89).

3. Results
3.1. Descriptive Statistics: Sample characteristics

Sample characteristics are shown in Table 1. Participants were pre-
dominantly young (M,ge = 25.0, SD = 6.3). However, unlike Xiao,
Fraser, and Newall (2023) and many previous Western loot box studies
that recruited between 80 % and 90 % males (e.g., Macey & Hamari,
2019; Zendle & Cairns, 2018; Zendle et al., 2019), 53.6 % of the present
sample identified as female. Participants were well-educated.

Amongst all participants, 65.1 % spent money on video games in any
form; 56.6 % spent money on non-loot box aspects of video games
(including purchasing software and making in-game microtransactions
that do not involve randomisation); and 51.4 % spent money on loot
boxes. The vast majority (79.2 %) of all participants played games
containing loot boxes. Amongst 2060 participants who played games
containing loot boxes, 64.0 % spent money purchasing loot boxes.

Further information on income and video game and loot box
spending are shown in Table 2.

Overall, 28.1 % of participants gambled in the previous 12 months.
The problem gambling status of participants was determined using
Currie et al.’s revised PGSI scoring system (2013), as the full breakdown
in Table 3 shows. Overall, 25.0 % of gamblers, or 7.0 % of all partici-
pants, were deemed to be problem gamblers.

Problem gambling severity category Percentage of participants

Percentage of gamblers (n = 732)

Loot box spending (previous 12 months; Chinese Yuan); Mean (SD)

Non-gamblers 71.9 % N/A

Non-problem gamblers 4.3 % 15.4 %
Low risk gamblers 11.7 % 41.4 %
Moderate risk gamblers 51% 182 %
Problem Gamblers 7.0 % 25.0 %

303 (901)

459 (1512)
531 (1213)
603 (1221)
992 (1823)
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Table 4
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Correlation coefficients for loot box spending and various potential risk factors and mental health indicators amongst all participants (N = 2601).

Problem Problem Impulsivity ~ Risky loot Sensation Mental Psychological Binary past-year
gambling videogaming box use seeking wellbeing distress gambling participation
tendencies status
Problem videogaming 0.35%**
Impulsivity 1
Risky loot box use 0.01 1
Sensation seeking 0.07%** 0.25%** 1
tendencies
Mental wellbeing 0.03 —0.44%** 0.09%** 0.07*** 1
Psychological distress 0.17* 0.36%** 0.02 0.06** —0.46%** 1
Binary past-year 0.34%%* 0.02 0.16%** 0.06** 0.05* —0.02 1
gambling participation
status
Loot box spending 0.22%** 0.28%** —0.05%* 0.42%%* 0.11%** 0.10%** —0.02 0.14%*=

*p < 0.05; ** p < 0.01; *** p < 0.001.

Note. df = 2599. The correlation coefficients involving Loot box spending were calculated using Spearman’s rank-order correlation tests, whilst others were tested using
Pearson’s correlation tests, except those involving Binary past-year gambling participation status were tested using point-biserial correlation tests.

3.2. Preregistered analyses

Hypothesis 1 was supported: loot box spending was positively
correlated with raw problem gambling severity scores (r5(2599) = 0.22,
p <.001). The correlation held amongst both gamblers (r,(730) = 0.27, p
<.001) and non-gamblers (r4(1867) = 0.11, p <.001) when tested
separately.

A correlation matrix between loot box spending and various poten-
tial risk factors and mental health indicators is shown in Table 4.

Hypothesis 2 was partially supported: loot box spending was posi-
tively correlated with problem videogaming severity, past-year
gambling participation status, risky loot box use, and sensation
seeking tendencies. However, loot box spending was negligibly nega-
tively correlated with impulsivity, contrary to Hypothesis 2.

Hypothesis 3 was not supported. Contrary to Hypothesis 3, loot box
spending was weakly positively correlated with mental wellbeing. No
statistically significant relationship was found between loot box
spending and psychological distress.

Finally, in a multiple linear regression model shown in Table 5, all
independent variables were statistically significant except for sensation
seeking tendencies and mental wellbeing. Risky loot box use was the
best predictor for loot box spending, and problem videogaming was a
better predictor than problem gambling. Surprisingly, high impulsivity
and high psychological distress negatively predicted loot box engage-
ment. As shown in Table 4, multicollinearity was not an issue as all
relevant correlations were below the preregistered r = 0.7 threshold, so
no further models were explored to address that point.

3.3. Exploratory analyses: gamblers-only subsample: addressing the noise
created by the non-screening PGSI administration methodology

Recognising that a majority of the whole sample (71.9 %) did not
participate in traditional gambling in the past year, the relationships
between loot box spending and various constructs were reanalysed

amongst the subsample of 732 participants who did gamble to confirm
that the results would remain consistent amongst active gamblers. We
were able to conduct such exploratory analyses only because the present
study screened participants about their past-year gambling participa-
tion: previous studies that did not do so could not conduct these ana-
lyses. This exploratory approach also reduces potential noise that might
stem from the tautological issue identified in Sidloski et al. (2022) and
detailed in the Introduction, by not including nongamblers who pro-
vided a non-0 PGSI score. (However, this approach does not entirely
remove all such noise because, inter alia, even gambling participants
may still have provided PGSI responses that were partially affected by
the tautology issue.) No reanalyses were conducted using binary past-
year gambling participation status amongst the gamblers-only subsample
as doing so would be nonsensical given that every participant in the
subsample would have by definition been a past-year gambler. The
bivariate and multivariate results are shown in Table 6 and Table 7,
respectively.

As to the correlational analyses, when the results from the whole
sample and the subsample were compared, no major differences arose as
to the relationships involving loot box spending. However, notably, the
positive correlations between problem gambling and various known risk
factors thereof were stronger, some markedly so. As to the linear
regression model, again, no major directional differences were identi-
fied. However, notably, amongst the gambler subsample, the surprising
findings that impulsivity and psychological distress negatively predicts
loot box spending were even more striking.

3.4. Exploratory analyses: construct validity of the RLI

A confirmatory factor analysis (CFA) was conducted with the five
items of the RLI as indicators of the one latent construct of risky loot box
use: ¥*(5) = 136.49, p <.001, RMSEA = 0.101, 90 % CI [0.086, 0.115],
CFI = 0.970, TLI = 0.940, SRMR = 0.029. The model fit indices lead to
conflicting interpretations but overall suggest that the model may not be

Table 5

Linear regressions predicting loot box spending amongst all participants (N = 2601).
Variables B 95 % CI SE p t p-value
Constant —-14.7 —29.3, —0.076 7.45 N/A —3.56 <0.001
Risky loot box use 3.08 2.72, 3.45 0.185 0.324 16.7 <0.001
Problem videogaming 0.909 0.676, 1.14 0.119 0.158 7.64 <0.001
Problem gambling 0.824 0.474,1.17 0.178 0.090 4.61 <0.001
Mental wellbeing 0.317 —0.078, 0.712 0.201 0.034 1.57 0.116
Sensation seeking tendencies -0.189 —0.473, 0.095 0.145 —0.024 -1.30 0.192
Psychological distress —0.454 —-0.779, —0.128 0.166 —0.057 -2.73 0.006
Impulsivity -1.11 —1.58, —0.648 0.237 —0.096 —4.69 <0.001

Note. = standardized coefficient.
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Table 6
Correlation coefficients for loot box spending and various potential risk factors and mental health indicators amongst gamblers only (n = 732).
Problem Problem Impulsivity ~ Risky loot box Sensation seeking Mental Psychological
gambling videogaming use tendencies wellbeing distress
Problem videogaming 0.47%** 1
Impulsivity . 0.28%** 1
Risky loot box use 0.31%** 0.30%** —0.05 1
Sensation seeking 0.28%** 0.25%** 0.07 0.26%** 1
tendencies
Mental wellbeing —0.01 —0.13%** —0.45%** 0.09* 0.03 1
Psychological distress 0.32%** 0.35%** 0.37%** 0.03 0.09* —0.38%** 1
Loot box spending 0.27%%* 0.26%** —0.09* 0.45%** 0.14%** 0.09* —0.04

*p < 0.05; ** p < 0.01; *** p < 0.001.

Note. df = 730. The correlation coefficients involving Loot box spending were calculated using Spearman’s rank-order correlation tests, whilst others were tested using

Pearson’s correlation tests.

Table 7

Linear regressions predicting loot box spending amongst gamblers only (n = 732).
Variables B 95 % CI SE B t p-value
Constant -10.7 —43.2,21.8 16.5 N/A —0.65 0.518
Risky loot box use 3.80 3.01, 4.59 0.402 0.341 9.45 < 0.001
Problem videogaming 0.898 0.400, 1.40 0.254 0.141 3.54 < 0.001
Problem gambling 1.21 0.526, 1.89 0.347 0.137 3.48 0.001
Mental wellbeing 0.039 —0.793, 0.871 0.424 0.004 0.09 0.927
Sensation seeking tendencies —0.067 —0.638, 0.504 0.291 —0.008 -0.23 0.817
Impulsivity -1.38 —2.35, —0.407 0.495 —0.108 —-2.79 0.005
Psychological distress -1.10 —1.79, —0.409 0.353 —0.121 —3.12 0.002

Note. § = standardized coefficient.

a good fit to the data, as indicated by the significant chi-square test, high
RMSEA (>0.06), and low TLI (<0.95), despite the relatively high CFI
(>0.95) and low SRMR (<0.08) (Hu & Bentler, 1999, p. 27). The rela-
tively large sample size needs to be taken into consideration when
interpreting this finding. All five items did show significant positive
loadings on the latent variable, ranging from 0.681 to 0.737 (ps <
0.001), as elaborated in Table 8.

4. Discussion

The correlation between loot box spending and problem gambling
was successfully replicated in the PRC, thus dispelling the concerns that
the relationship potentially does not exist amongst said country’s
players (Xiao, Fraser, & Newall, 2023). Notably, the PRC does not
represent all non-Western countries, so further studies in other countries
(particularly in the Global South) and more granular studies on various
diverse regions of a country should be conducted (Ghai, 2021). The
strength of the correlation in the PRC (r = 0.22) is comparable to that
found in Western and international contexts by meta-analyses: r = 0.26
(Garea et al., 2021) or r = 0.27 (Spicer et al., 2021).

The present study screened participants as to whether or not they
gambled in the past year, but still asked all participants to complete the
PGSI. This allowed for the sample to be subdivided into non-gamblers
and gamblers. The correlation between loot box spending and problem
gambling was much weaker amongst non-gamblers (r = 0.11) as
compared to amongst gamblers (r = 0.27). However, what is most
interesting is that a correlation existed at all amongst non-gamblers.
Sidloski et al. (2022) raised concerns about participants counting loot
boxes as a type of ‘gambling’ and reporting problematic loot box use
when asked to complete the problem ‘gambling’ scale (which is sup-
posed to, at least as intended by the researchers, be restricted to problem
use of traditional gambling only). In the present sample, 25.5 % of
participants reported not participating in gambling in the past year but
then received a non-0 PGSI score. Following the prior literature, par-
ticipants were not given any instructions as to whether loot boxes should
or should not be viewed as a type of gambling prior to completing the

PGSI. This one-fourth of participants may have therefore (i) considered
loot boxes to be a type of gambling; (ii) been referring to legacy harms
that persisted after they have stopped gambling (Sidloski et al., 2022, p.
5); (iii) been reminded that they did actually participate in gambling
after being pressed to answer the more detailed PGSI questions; or (iv)
provided nuisance responses. By considering gamblers and non-
gamblers separately, the present study shows that the inclusion of
non-gambling participants affects the strength of the correlation. Re-
searchers should consider whether participants should be screened for
gambling participation before being presented with the problem
gambling scale whose wording often assumes the participant to have
previously gambled, which some participants might find inappropriate
(Xiao, Fraser, & Newall, 2023). Not screening participants may also lead
to limited measurement errors, although this has been shown not to
affect the existence of the relationship and only affect the degree of
association minorly (Xiao et al., 2023).

The correlation between loot box spending and problem video-
gaming, which has been inconsistently observed in Western and inter-
national contexts (Spicer et al., 2021), was successfully replicated in the
PRC. (Although beyond the ambit of this study, note, however, that
there is debate within the literature as to whether problem videogaming
and harm thereof are being effectively measured by various scales
purporting to do so (Przybylski et al., 2017; see also Ballou & Van Rooij,
2021; Ballou and Zendle, 2022; King et al., 2020; Nielsen et al., 2022).)
Impulsivity was previously found to be negligibly positively correlated
with loot box spending in the PRC (Xiao, Fraser, & Newall, 2023), whilst
the present results contrastingly showed a negligible negative correla-
tion. In the linear regression model, impulsivity contrarily negatively
predicted loot box spending, which is surprising. Mixed results were
previously found in Western and international contexts as to the asso-
ciation between loot box engagement and impulsivity (Garrett et al.,
2023; Wardle & Zendle, 2021, p. 269; cf. Zendle et al., 2019, pp. 15-16;
Spicer et al., 2022, p. 4), which might be explained by how only certain
aspects of impulsivity are relevant and the aspects that were measured in
any particular study depended on the researcher’s choice of instrument
(Garrett et al., 2023, pp. 2-312). The BIS-Brief used by the present study
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Table 8

Standardized factor loadings, standard errors, and 95 % confidence intervals for the CFA model (N = 2601).

p-value

SE

95 % CI

Standardised factor loading

RLI Items

< 0.001

53.06

0.013

0.661,

0.686

) FTAF RN BRI ET HMWEE S, / [The thrill of opening Loot Boxes has encouraged me to buy more.]

0.712

54.36 < 0.001

0.013

0.671,

0.697

(2) ATHIBER, REETUHNMNNELLRITEMNEK. / (I frequently play games longer than I intend to, so I can earn Loot Boxes.]

0.722

< 0.001

52.05

0.013

0.655,

0.681

(3) U BREB AN L FE LA E RG], HHOR T HMIER). TEH:RS. / [1 have put off other activities, work, or chores to be able to earn or buy more

0.706

Loot Boxes.]

(4) —BEHITA— ARG, K

62.79 < 0.001

0.012

0.714,

0.737

BHEITHS—D. / [Once I open a Loot Box, I often feel compelled to open another.]

=
5

-

R
it
e
]

[

0.760

57.74 < 0.001

0.012

0.690,
0.738

0.714

BRAIE, RWETEZD. / [1 have bought more Loot Boxes after failing to receive valuable items.]

=

(5) TEREEMFFEFEHEIFRIGNE

Note. § = standardized coefficient.
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is unidimensional (and was chosen for its conciseness), but future
studies should consider using alternative, multifactorial measurements
as impulsivity is a complex construct (Garrett et al., 2023, p. 12).
Sensation seeking tendencies and binary gambling participation status
were also only weakly correlated with loot box spending. Future studies
should explore why some of these factors were inert and consider other
potential risk factors for loot box harms.

The Simplified Chinese version of the RLI was moderately positively
correlated with loot box spending and was also the best multivariate
predictor for loot box spending. The RLI appears suitable for being
translated cross-culturally to measure risky loot box consumption
(Forsstrom et al., 2022), although attention should be paid to how ‘loot
boxes’ are defined and described. In Simplified Chinese, there is no
direct translation for ‘loot boxes,” so it was necessary to provide a
lengthy introduction before presenting the RLI. The academic literature
does not agree as to how inclusive the term ‘loot boxes’ is even in English
(Xiao et al., 2022; cf. Zendle et al., 2022). Players also likely understand
the term ‘loot boxes’ to encompass different mechanics, and these in-
terpretations may further vary across cultures. Gambling has negative
social connotations in many cultures (Horch & Hodgins, 2008; Zeng &
Zhang, 2007, p. 267), which may cause problem gambling scales to
encounter measurement issues, such as inaccurate self-reporting. The
RLI does not explicitly reference ‘gambling” and is presumably a better
international measure for the potential harms of high loot box engage-
ment. The RLI also reflects the gambling literature’s recent development
of measures of gambling-related harm as an overlapping and yet distinct
construct from gambling problems (Browne & Rockloff, 2017; Browne &
Rockloff, 2020). Notwithstanding, the CFA revealed that the Simplified
Chinese RLI translated by the present study can be improved upon:
Forsstrom et al. (2022) proposed a revised seven-item Swedish RLI that
was based on two factors, which respectively focused on the over-
consumption of time and the overconsumption of money, rather than uni-
dimensional as originally introduced by Brooks and Clark (2019).

Mental wellbeing was weakly positively correlated with loot box
spending. In the linear regression model, surprisingly, psychological
distress negatively predicted loot box spending. Mixed results were also
previously presented in Western and international contexts as to
whether loot box engagement was associated with worse mental well-
being and psychological distress (Etchells et al., 2022; cf. Drummond
et al., 2022). No evidence was found that loot box engagement corre-
lated negatively with mental wellbeing or positively with psychological
distress amongst PRC video game players. In fact, there was weak sup-
port for the opposite. The practical harms of engaging with loot boxes (if
any) need further elucidation. The mere correlation between problem
gambling and loot box spending does not indicate that loot box pur-
chasing players are experiencing financial or other harms.

The present results indicate that loot box spending is indeed posi-
tively linked with gambling- and video gaming-related pathology (spe-
cifically, problem gambling, problem videogaming, and risky loot box
use). However, surprisingly, loot box spending is negatively related to
certain trait factors (specifically, high impulsivity and high psycholog-
ical distress) that are known to be positively linked with other traditional
forms of addiction-related pathology, such as problem gambling itself.
These counter-intuitive results might be due to two factors or a combi-
nation of them. Firstly, social and cultural factors about the PRC (e.g,
social stigma associated with traditional gambling (Zeng & Zhang, p.
267)) might have affected the results, as the present findings on these
specific points are not broadly consistent with previous Western results
(cf. Drummond et al., 2022; Garrett et al., 2023). Secondly, the risk and
protective factors that are relevant to loot boxes appear to be different
from those associated with traditional gambling, at least in the PRC.
Hence, loot boxes appear to be novel and unique products that should
not be treated merely as a form of traditional gambling in future
research and clinical practice. Insights derived from previous research
on gambling, for example, might be relevant; however, further research
is needed to understand what unique underlying construct(s) about loot
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boxes can explain these seemingly conflicting findings. These dissimi-
larities between loot boxes and traditional gambling should be duly
highlighted and further scrutinised, rather than dismissed as simply not
conforming to the hypotheses stemming from the assumption that loot
boxes are gambling-like in every respect (which previous drafts of this
paper were guilty of).

As to limitations, this sample was not representative of the general
video game player population in the PRC. Samples recruited from the
Tencent Survey platform likely have inflated gambling participate rates
and problem gambling rates, similarly to paid online convenience
samples in Western and international contexts (Pickering & Blaszczyn-
ski, 2021). Although unrepresentative of the PRC general public, this
platform is well-suited to cost-effectively recruiting specific samples of
interest for gambling research (e.g., gambling participants and people
experiencing gambling harms) (Russell et al., 2022, p. 108). Further,
similar to those used in previous loot box studies (e.g., Drummond,
Sauer, Ferguson, & Hall, 2020; Etchells et al., 2022; Zendle & Cairns,
2018), the variables measured in the present study were based on self-
reports, which are known to be inaccurate to a certain degree and
therefore must be interpreted with due caution (e.g., Heirene et al.,
2021). Indeed, in particular, the definition provided for ‘gambling’ was
not necessarily accepted and applied by all participants uniformly when
self-reporting their gambling spending. As previous Western studies
have recognised (e.g., Zendle & Cairns, 2019, p. 11;see also Etchells
et al., 2022, p. 12), more objective sources of spending data that are not
self-reported (such as actual data held, but not yet shared, by the in-
dustry or data measured by hardware devices (see Petrovskaya & Zen-
dle, 2023)) would help us to better understand the relationship between
loot boxes and gambling. Additionally, the instruments chosen to mea-
sure certain variables did not necessarily capture all facets of a trait: for
example, the BIS-Brief scale used to measure impulsivity, albeit vali-
dated (Steinberg et al., 2013; Wang et al., 2019), did not encompass all
elements of the impulsivity construct. The results may have been
different had other measuring instruments been used instead (see Gar-
rett et al., 2023, p. 12). Finally, due to limited resources, relationships
between loot box purchasing and time spent playing video games, other
potential risk factors, and other addictive behaviours previously linked
with excessive risk-taking, such as smoking and alcohol use, were not
considered.

5. Conclusion

The positive correlations between loot box spending and problem
gambling (r = 0.22) and between loot box spending and problem vid-
eogaming (r = 0.28) were replicated in the PRC. These correlations
likely hold beyond Western contexts and across cultures. Most other
potential risks factors (such as impulsivity and sensation seeking ten-
dencies) did not prove useful at reflecting loot box harm. No evidence
was found that loot box engagement correlates with negative mental
health (i.e., experiencing worse mental wellbeing or severer psycho-
logical distress) amongst PRC video game players. Surprisingly, on the
contrary, a weak positive correlation was found between loot box pur-
chasing and mental wellbeing, and regression analyses revealed that
high impulsivity and high psychological distress actually negatively
predicted loot box spending. These results suggests that (at least in the
PRC, potentially due to social and cultural factors) loot boxes are unique
products that do not necessarily share the same risk and protective
factors as traditional forms of addiction-related pathology, such as
problem gambling itself. Further research is required to better explain
this apparent conflict. Finally, the Risky Loot Box Index does not
explicitly reference ‘gambling’ and is a more culturally aware tool for
measuring loot box harms than problem gambling scales. We hope the
present results can shift the debate beyond Western countries and
stimulate further cross-cultural research for the better understanding of
loot box harms globally.
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