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Abstract

Purpose of Review Research has indicated that loot boxes are risky gaming components that could exacerbate Internet gaming
disorder due to a link between loot box purchasing and gambling. We conducted a systematic review to identify the character-
istics of people who purchase loot boxes with real money, focusing on the relationships (a) between loot boxes and gaming, (b)
between loot boxes and gambling, and (c) between loot boxes and other variables.

Recent Findings Of'the 201 studies examined for eligibility, we reviewed 20 studies that met the predefined criteria, which were
extracted by searching electronic databases (PsycINFO, PubMed, Ovid, EBSCO, and Web of Science) and the reference lists of
included studies, and that were published up to March 27, 2021. Overall, this review identified positive relationships among
Internet gaming disorder—related symptoms, disordered gambling symptoms, and engagement with, or investment in, loot boxes.
In addition to gaming and gambling, the relationships among some variables, such as mood, gender, physiological state,
motivation, and loot box engagement, were examined.

Summary The present review clarified relationships between loot box engagement, gaming, gambling, and other variables, such
as mood, gender, physiological state, and motivation, and partially identified the characteristics of people who purchase loot
boxes using real money. Specifically, those who spend more money in-game on loot boxes exhibit Internet gaming—related and/
or disordered gambling symptoms and behaviors. Finally, we discussed future directions for clinical psychological studies on loot
boxes.
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Introduction

Addiction to gaming is described in the American Psychiatric
Association’s Diagnostic and Statistical Manual of Mental
Disorders (DSM-5). There was not sufficient evidence to de-
termine whether the condition is a unique mental disorder or
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the best criteria to classify it at the time the DSM-5 was pub-
lished in 2013. However, the American Psychiatric
Association recognized Internet gaming disorder in the sec-
tion recommending conditions for further research [1]. The
World Health Organization included “gaming disorder” in
the 11th revision of the International Classification of
Diseases (ICD-11) with the diagnostic code 6C51.
According to the ICD-11 [2], gaming disorder is characterized
by a pattern of persistent or recurrent gaming behavior and is
manifested by impaired control over gaming, increasing pri-
ority given to gaming to the extent that gaming takes prece-
dence over other life interests and daily activities, and contin-
uation or escalation of gaming despite the occurrence of neg-
ative consequences. In addition, the gaming is of sufficient
severity to result in significant impairment in personal, family,
social, educational, occupational, or other important areas of
functioning.

Fam [3] conducted a meta-analysis on the prevalence of
Internet gaming disorder in adolescents and reported a pooled
prevalence rate of 4.6% (95% confidence interval [CI] = 3.4—
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6.0%) in adolescents aged 10-19 years. Furthermore, while
high prevalence estimates of Internet gaming disorder have
been found in Asia (pooled prevalence = 9.9%, 95% CI =
1.0-21.5%) and North America (pooled prevalence = 9.4%,
95% CI = 8.3-10.5%), low prevalence estimates were found
in Australia (pooled prevalence = 4.4%, 95% CI = 1.9-7.4%)
and Europe (pooled prevalence = 3.9%, 95% CI = 2.8-5.3%).
Despite the rapid expansion of Internet use and gaming tech-
nology over the past 20 years, the prevalence of Internet gam-
ing disorder does not appear to have increased as exponential-
ly as has exposure to the Internet and/or gaming technology
[4].

Systematic reviews of the literature revealed several risk
factors for Internet gaming disorder, including gaming factors
(e.g., longer time spent and higher frequency of playing
games), and sociodemographic (e.g., male gender, younger
age, and family or marital difficulties), interpersonal (e.g.,
friends with problems related to Internet or video game addic-
tion, low educational and career attainment, and poor social
skills), and personality factors (e.g., anxious or aggressive
tendencies) [5, 6]. Although adolescents might find some ben-
efits of Internet gaming, such as having fun and pleasure,
constructing social networks, and escaping from personal
problems, most are likely to experience various adverse con-
sequences from excessive gaming behaviors, such as poor
mental health, academic performance, and quality of life [7,
8].

In relation to Internet gaming disorder, people have recent-
ly begun to realize that loot boxes could be a risky component
of Internet gaming, worsening Internet gaming behaviors due
to the potential link between loot boxes and gambling [9]. To
provide some perspective, loot boxes, also known as “loot
crates,” “loot cases,” or “loot chests,” are a central feature of
many popular Internet games; gamers purchase loot boxes to
receive valuable in-game items that serve to enhance their
gameplay. Although, in some cases, gamers can collect virtual
keys to open loot boxes, they can also buy keys with real
money. Once gamers purchase these keys and open loot box-
es, the value that they receive from the in-game items and
services they gain are random (i.e., they can be high or low
at a random chance). This randomness suggests a similar char-
acteristic (i.e., random outcomes based on chance) between
loot boxes and gambling. Furthermore, a previous study sug-
gested that some motivations for purchasing loot boxes, such
as to have fun or excitement, were like those for gambling
behaviors [10]. Gambling disorder was the first behavioral
addiction to be classified in the substance and other related
disorders section of the 5th edition of the DSM-5 [1].
Similarly, the IDC-11 classified gambling disorder as a disor-
der due to addictive behaviors [2].

A recent study found that 78% of Internet gamers world-
wide had conducted microtransactions to open loot boxes
[11]. Thus, considering that loot boxes could exacerbate the
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severity of Internet gaming disorder [12], sufficient treatment
for this disorder may be helpful for excessive Internet gamers,
especially those that engage in microtransactions to purchase
in-game loot boxes. Internet gaming disorder is mostly treated
using psychological interventions, especially cognitive-
behavioral therapy and motivational interviewing, and phar-
macological interventions through antidepressants [13].
Cognitive-behavioral therapy for Internet gaming is supported
by more evidence than other psychological and pharmacolog-
ical interventions, with a previous meta-analysis [14] indicat-
ing that cognitive-behavioral therapy was highly effective at
reducing Internet gaming disorder symptoms (Hedge’s g =
0.92, 95% CI = 0.50-1.34) and depression (Hedge’s g =
0.80, 95% CI = 0.21-1.38). This suggests that cognitive-
behavioral therapy should be conducted to reduce pathologi-
cal gaming behavior and depressive symptoms through be-
havior modification and relapse prevention [15]; however,
research on the treatment and prevention of excessive loot
box purchasing is currently insufficient. Thus, given the ap-
parent close relationship between Internet gaming disorder
and loot boxes, it is important to clarify the psychosocial char-
acteristics of people who excessively purchase loot boxes by
microtransactions using real money.

In this study, we conducted a systematic review to identify
the characteristics of people who purchase loot boxes using
real money. Specifically, this review focused on the relation-
ships between (a) loot boxes and gaming, (b) loot boxes and
gambling, and (c) loot boxes and other variables. This study
aimed to reveal the psychosocial characteristics of people who
excessively purchase loot boxes and identify factors that may
develop or buffer loot box use. The findings of the present
study are expected to provide valuable information that could
be used to update treatment elements for Internet gaming dis-
order by incorporating treatment/prevention components for
excessive loot box purchases.

Methods
Search Strategy

We conducted a search to identify studies that describe the
bivariate relationships between loot boxes and other variables.
We identified relevant articles published up to March 27,
2021, using multiple electronic databases (i.e., PsycINFO,
PubMed, Ovid, EBSCO, and Web of Science) and the refer-
ences cited in the reviewed articles. The selected search terms
were “loot box” and “microtransaction.”

Inclusion and Exclusion Criteria

Studies included in the literature review met the following
criteria: (1) written in English, (2) assessed a bivariate
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relationship between loot boxes and other variables, and (3)
were published in a peer-reviewed journal. Articles that in-
cluded microtransactions in which people purchased pre-
specified valuable in-game items (e.g., resources, gear, or
skins) to enhance gameplay were excluded, as these were
not considered to be associated with the gambling-like char-
acteristics of loot boxes.

Screening Procedures

First, based on the inclusion criteria, four independent raters
evaluated the title and abstract of each article as “include,”
“exclude,” or “unsure.” Of the 201 articles extracted using
the electronic search, we initially rejected 29 articles which
all raters evaluated as “exclude,” resulting in 172 articles. Of
these, 19 received an “include” evaluation by all raters, while
35 received inconsistent ratings (total 54 articles). Among the
172 remaining articles, 48 were duplicates and 70 did not meet
inclusion criteria. We searched the reference sections of the 54
articles, which did not yield any new articles for review. Then,
the four raters who previously reviewed the 201 articles inde-
pendently read the full text of each of the 54 articles to eval-
uate them for inclusion. Inter-rater disagreements were re-
solved by discussion between the raters until they reached a
consensus. Ultimately, 20 articles were selected for the sys-
tematic review (Table 1). Figure 1 presents the article extrac-
tion procedure.

Data Extraction

For each reviewed study, data were independently extracted
by two raters who had previously reviewed the initial 201
articles. They resolved inter-rater disagreements by discussing
until they reached a consensus. We collected the following
information from each study: author, country/nationality,
sample characteristics, research design, index of loot boxes,
other variables related to loot boxes, and main results about
the loot boxes.

Assessment of Methodological Quality

The two reviewers independently assessed the methodo-
logical quality of the included articles by applying the 14
items of the Quality Assessment Tool for Observational
Cohort and Cross-Sectional Studies [36]. The summary
score of each study was calculated, expressed as a percent-
age, and could range from 0 to 100%. We categorized the
methodological quality into four categories: poor (0-24%),
fair (25-49%), good (50-74%), or excellent (75-10%)
based on a previous study [37]. For Brooks and Clark’s
[16] article, because they had two studies in their article,
we assessed each study independently. Consequently, we
evaluated 21 studies based on 20 articles.

Results
Characteristics of Reviewed Studies

Table 1 shows each article’s study characteristics, sample
characteristics, research design, and measures used to assess
loot box use and loot box—related variables. Eight studies col-
lected data from populations worldwide [11, 12, 16, 38-42].
For example, Zendle and Cairns [11] collected data from
14,182 participants across 95 countries via an online bulletin
board. Moreover, data from three studies were collected from
a specific group of countries; King et al. [43] collected data
from the USA, Australia, Canada, and the UK via online fo-
rums related to specific games, while Drummond et al. [44]
and Hall et al. [45] collected data from Australia, New
Zealand, and the USA using an online survey tool. Fifteen
studies used online questionnaires. Almost all studies were
conducted using online survey platforms, such as Qualtrics
and Amazon Mechanical Turk, or social networking services,
such as Facebook and Reddit. One study used an online ex-
perimental design employing Qualtrics [46], while another
was a local experimental study [47]. In addition, one study
was the secondary analysis of combined open-access data
[42]; another was a cross-sectional natural experiment [45].

For the measurement of loot box use and purchasing, only
two studies [44, 45] used the Risky Loot Box Index [16], and
almost all studies incorporated loot box—specific questions
created by the researchers. These questions assessed partici-
pants’ engagement with loot boxes, such as obtaining loot
boxes, frequency, and amount of purchase [12, 16, 38, 40,
42, 48-52]. In two experimental studies [46, 47], physiologi-
cal variables (e.g., heart rate, skin conductance responses, and
galvanic skin response) and subjective ratings relating to
viewing an actual video of a loot box or obtaining an actual
loot box were measured.

Loot Boxes and Gaming

Ten of the 20 studies reported a relationship between loot
boxes and excessive gaming. Measurements assessing symp-
toms of Internet gaming disorder included the Internet
Gaming Disorder Checklist [18], the Internet Gaming
Disorder Scale [30], and items about problem online gaming
[49]. People with excessive gaming symptoms were found to
spend more on loot boxes than peers with low symptoms on
one or both individual measures [44, 52]. In addition, partic-
ipants who spent real money on loot boxes were significantly
more likely than non-spenders to play a specific game for
longer times on weekends, on more devices, and have more
friends who also paid for loot boxes [43]. However, this cited
study did not find any differences in the gaming history, time
spent weekly playing a specific game, or time spent playing a
specific game with friends between those who did and did not

@ Springer



484 Curr Addict Rep (2021) 8:481-493

Table 1 Study characteristics, sample characteristics, research design, and measurement of loot box use in the reviewed studies

Study Country Sample characteristics and population ~ Research design and Index of loot Other loot box—related variables
setting boxes
DeCamp USA N = 13,042 (age: N/A; gender: N/A)  Cross-sectional study Spending on loot Parental bond
(2021) Participants were 5th, 8th, and 11th Data collection date: boxes Depression/anxiety
grade students in public and 2018 to 2019 Victimization
public-charter schools Delaware School Bullying
Survey Substance use
School grades
Gender
Race/ethnicity
Hall etal.  Australia, N = 1144 (age: 31.4+10.5; gender: 619 Cross-sectional study Risky Loot Box Problem Gambling Severity Index [17]
(2021) New women, 499 men, 26 other) (natural Index [16], Internet Gaming Disorder Checklist
Zealand, Participants who played video games experiment) spending on [18]
USA Data collection date: loot boxes Self-isolating (eliminating contact with
the 7th and 9th of other people) or quarantined (under
April 2020 mandated self-isolation) by the
pandemic
Ide et al. Japan N = 1615 (age: 14; gender: 595 girls,  Cross-sectional study Spending on loot Items about problem online gaming
(2021) 1020 boys) Data collection date: boxes
Participants that played online video Sep 2002 and

games, and these data were obtained ~ Aug 2004
from the Tokyo Teen Cohort study
Rockloff Australia N = 1954 (age: 53.0% 18-24,47.0%  Cross-sectional study Playing loot Problem Gambling Severity Index [17]

et al. 1217, gender: 59.9% were girls and Data collection date: boxes Short Gambling Harms Screen [19]
(2021) women) None Opening loot Gambling frequency
Participants aged 12 to 24 boxes The amount of money spent on
Buying loot gambling
boxes Attitudes toward gambling
Selling loot
boxes
Attitudes toward
loot boxes
Close etal. Australia, N =7771 (age: N/A; gender: N/A) Secondary analysis of Spending on loot Problem Gambling Severity Index [17]
(2020) Global Datasets were combined from previous the combined boxes
(online), surveys open-access data
New Data collection date:
Zealand, None
USA
Drummond Australia, N = 1288 (age: 40.0+15.4; gender: 816 Cross-sectional study Risky Loot Box  Problem Gambling Severity Index [17]
et al. New women, 457 men, 15 other) Data collection date: Index [16], Internet Gaming Disorder Checklist
(2020) Zealand, A sample representative to the age and None spending on [18]
USA income demographics of the country loot boxes Positive and Negative Affect
as reported in national Census data Scale-Short Form [20]

Kessler Psychological Distress Scale
(21]

Kingetal. USA, N =428 (age: 23.5+7.3; gender: 393 Cross-sectional study Spending on loot Fortnite Rating and Ranking
(2020) Australi- men, 28 women, 7 other) Data collection date: boxes Hours playing Fortnite
a, Fortnite players from online forums Nov to Dec 2018 Number of devices, payment methods,
Canada, and friends who play or pay for
The UK Fortnite

24-item scale that measures perceived
value of purchasing online game
items [22].

Barratt Impulsiveness Scale-Brief [23]

Gaming-Contingent Self-Worth Scale
[24]

Gaming Disorder Criteria [25]

Kristiansen Denmark N =1137 (age: 43.7% aged 1213, Cross-sectional study Obtaining loot ~ The South Oaks Gambling

and 41.0% aged 14-15, 15.4% aged 16; Data collection date: boxes Screen-Revised for Adolescents
Severin gender: 49.5% boys, 50.6% girls) None Spending on loot  [26]
(2020) A representative gross sample of 5000 boxes

Danish adolescents drawn randomly
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Table 1 (continued)

Study Country Sample characteristics and population ~ Research design and Index of loot Other loot box—related variables
setting boxes
from the Danish Civil Registration Selling virtual
System items that
were
originally
obtained from
a loot box
Wardle and The UK N = 3549 (age: 33.4% 16-18,31.0%  Cross-sectional study Spending on loot Problem Gambling Severity Index [17]
Zendle 19-21, 35.6% 22-24; gender: 1627 Data collection date: boxes Gambling behaviors
(2020) boys/men, 1922 girls/women) Jun to Aug 2019 Gender
Participants aged 16 to 24, and data Age group
were from the Emerging Adult’s Ethnic group
Gambling Survey
Zendle The UK N = 1081 (age: 190 aged 18-27, 176  Cross-sectional study Spending on loot Gambling Disorder Criteria [1]
(2020) aged 28-37, 203 aged 3847, 184 Data collection date: boxes
aged 48-57, 328 aged 58+; gender: Aug30toSep9  Watching loot
526 men, 549 women) 2019 box openings
Participants aged 18 or older were
recruited by Prolific Academic,
which was quota-sampled to be
nationally representative of the 2011
UK Census
Zendle et al. Global N = 1203 (age: 19.8% aged 18-24, Cross-sectional study Spending on loot Problem Gambling Severity Index [17]
(2020) (online) 27.3% aged 25-29, 25.2% aged Data collection date: boxes
30-34, 13.3% aged 35-39, 14.4% None Selling virtual
aged 40+; gender: 729 men, 445 items that
women, 29 other) were
People who purchased and opened loot originally
boxes within the last month obtained from
a loot box
Larcheet al. Canada Experiment 1: Experimental study ~ Videos of actual ~Experiments 1 and 2:
(2019) N =47 (age: N/A; gender: N/A) Data collection date: Overwatch Subjective ratings of arousal and
Students who played the game None loot box valence were measured using the
Overwatch and opened a loot box openings Self-Assessment Manikins [27]
within Overwatch at least once in the Subjective ratings of urge to open
past 4 weeks another loot box (0-100)
Experiment 2: Loot box subjective value (1 = no
N =46 (age: N/A, gender: N/A) worth, 16 = high worth).
Students who played the game Experiment 2:
Overwatch and opened a loot box Skin conductance responses force
within Overwatch at least once in the (quantified as the amount of
past 4 weeks pressure (mv) imparted on the
modified mouse when the
participant made the press response
to initiate the subjective surveys
following the loot box video).
Zendle Global N =112 (age: 22 aged 18-24, 39 aged Cross-sectional and  Spending on loot Problem Gambling Severity Index [17]
(2019) (online) 25-29, 31 aged 30-34, 11 aged longitudinal study boxes
35-39, 9 aged 40+; gender: 80 men, Data collection date:
27 women, 5 other) time 1 Mar 21 to
Players of Heroes of the Storm Mar 24 2019, time
2 May 24 to Jun 3
2019
Zendle et al. Global N = 1150 (age: 26.4% were 16, 26.6% Cross-sectional study Obtaining loot ~ Canadian Adolescent Gambling
(2019) (online) were 17, 47.0% were 18; gender: Data collection date: boxes Inventory [28]
88% boys, 9% were girls, 3% other)  Dec 20 to Dec 25  Spending on loot Impulsivity [29]
Older adolescent gamers aged 1618 2019, time 2 boxes
May 24 to Jun 3
2019
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Table 1 (continued)

Study Country Sample characteristics and population ~ Research design and Index of loot Other loot box—related variables
setting boxes
Lietal Global N = 618 (age: 27.0+£8.9; gender: 394  Cross-sectional study Spending on loot Video gaming and online gambling
(2019) (online) men) Data collection date: boxes engagement (frequency; 1 h, 1-2 h,
Aged 18 or older Aug to Nov 2018 2-3h,3-5h,5-7h,7-10h, and >10
h)
DSM-5 Internet Gaming Disorder
Criteria [30]
Problem Gambling Severity Index [17]
18-item Brief Symptom Inventory [31]
Brooks and  Study 1: Study 1: Cross-sectional study Risky Loot Box Internet Gaming Disorder Scale [30]
Clark Global N = 144 (age: 34.0+10.0; gender: Data collection date Index [16] Financial subscale of the
(2019) (online) 48.6% women) Study 1: Feb to Obtaining loot Domain-Specific Risk-Taking [32]
Study 2: MTurk Workers who had completed > Mar 2018 boxes Gambling Related Cognitions Scale
Canada 1000 MTurk tasks with > 98% Data collection date ~ Spending on loot  [33]
approval ratings, resided in North Study 2: Mar to boxes Darke and Freedman Beliefs Around
America, were fluent in English, and Apr 2018 Luck Scale [34]

aged 21 or older

Study 2:

N = 113 (age: 21.0+2.39; gender:
12.1% women)

University students who participated in
an online survey, and indicated
familiarity with loot boxes

Zendle and USA N =1172 (age: 237 aged 18-24, 342

Problem Gambling Severity Index [17]

Cross-sectional study Spending on loot Problem Gambling Severity Index [17]

Cairns aged 25-29, 300 aged 30-34, 148 Data collection date: boxes
(2019) aged 35-39, 150 aged 40+; gender: None
751 men, 372 women, 50 other)
Participants who regularly played one
of the 10 most globally popular
games that feature loot boxes
Brady and  Ireland N =25 (age: 24.56+3.50; gender: 25  Experimental study ~ Loot box Game Addiction Scale [35]
Prentice men) Data collection date: openings by
(2019) Participants who played FIFA football None using actual
games games
Zendle and  Global N = 7422 (age: 3589 aged 18-24, 2066 Cross-sectional study Spending on loot Problem Gambling Severity Index [17]
Cairns (online) aged 25-29, 1061 aged 30-34, 444  Data collection date: boxes
(2018) aged 35-39, 262 aged 40+; gender: None
6,612 men, 694 women, 116 other).
Participants who were gamers aged 18
or order
Macey and  Global N =582 (age: 11 aged 14 or younger, Cross-sectional study Spending on loot Problem Gambling Severity Index [17]
Hamari (online) 146 aged 15-17, 182 aged 18-21,96 Data collection date: boxes
(2019) aged 22-25, 69 aged 26-29, 31 aged ~ None

30-33, 12 aged 34-37, 11 aged
3841, 10 aged 4245, 2 aged
4649, 1 age 50+; gender: 535
boys/men, 32 girls/women, 4 other)

Participants who had played video
games and had watched eSports, and
gambled or purchased loot boxes
within the past 12 months

purchase loot boxes [43]. Similarly, compared to non-pur-
chasers, participants who bought loot boxes were more likely
to play a wide variety of video games (e.g., massively multi-
player online games, shooting games, and sports-themed
games), reported significantly higher frequencies of video
game engagement and extended gaming sessions (i.e., played

@ Springer

video games > 7 h in one session), experienced severe prob-
lem gaming symptoms, and were significantly more likely to
meet the proposed criteria for Internet gaming disorder [12,
49].

In addition, a regression analysis showed that the presence
of Internet gaming disorder symptoms significantly predicted
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Fig. 1 Flowchart of study
selection

Abstracts identified through PsycINFO,
PubMed, Ovid, EBSCO, and Web of
Science database search
(N=201)

Articles screened on basis of title and
abstract

Articles excluded for not meeting

» inclusion criteria
(N=199)
Duplicate articles
(N=48)
Relevant full-text articles assessed for
eligibility
(N=54)

Articles identified through reference
(N=0)

Not used loot box measures

(N=11)

Not collected data, review articles
(N=22)

Unable to obtain deu to non-English

article
(N=1)

Studies included in systematic review
(.'V = 20)

risky loot box use and purchasing [16]. Another study found a
negative and unexpected relationship between loot box use
and eSports; both average weekly hours and average monthly
money spent purchasing loot boxes were found to have sig-
nificant negative moderate relationships with eSports engage-
ment (weekly hours: p <.001; A =—.180, t=-.131, p =.002;
monthly money: p <.001; A =.149, T =.148, p = .002) [38].
As noted, there was a positive relationship between Internet
gaming disorder—related symptoms and engagement with or
investment in loot boxes; however, the negative relationship
between eSports engagement and loot box purchasing was
unexpected.

Loot Boxes and Gambling

Fourteen of the 20 studies reported a positive relationship
between loot boxes and gambling. Correlational analyses in-
dicated that loot box spending was significantly associated
with scores on the Problem Gambling Symptom Index
(PGSI; » = .33, Spearman’s p = 0.33, Spearman’s p = 0.30,
r=.28, Spearman’s p = 0.14) [17, 41, 42, 44, 45, 52] and the
Canadian Adolescent Gambling Inventory (CAGI;
Spearman’s p = 0.347) [10, 28]. In addition, it was shown that
the more people displayed severe problem gambling symp-
toms, the more money they spent on loot boxes. For example,
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individuals with problem gambling behaviors were found to
spend significantly more money on loot boxes than those with
moderate-risk (£(378) = 4.57, p < .001), low-risk (#358) =
6.19, p < .001), and non-problem gambling behaviors
(#(709) = 11.00, p < .001); those with moderate-risk gambling
behaviors also spent significantly more than those with low-
risk (#(336) = 2.40, p = .017) and non-problem gambling be-
haviors (#(687) = 4.31, p < .001) [44].

Furthermore, the results of a pairwise comparison showed
the effects of problem gambling on loot box spending (low-
risk gamblers vs. non-problem gamblers: d = .429, moderate-
risk gamblers vs. non-problem gamblers: d = .568, and prob-
lem gamblers vs. non-problem gamblers: d =.548) [11, 40]. In
relation to a specific multiplayer game, Heroes of the Storm,
which recently removed loot boxes from its online store,
Zendle [39] conducted an analysis of players (n = 112) both
before and after the loot box removal. The study showed that,
after loot boxes were removed from the game, those who
showed symptoms of gambling disorder appeared to spend
significantly less money in-game compared with other groups.
This finding indicated that those with gambling disorder
symptoms spent more money in-game on loot boxes than
any other player group.

In addition to the association between loot box purchases
and gambling symptoms, loot box purchases were found to be
related to gambling behavior and harms caused by problem-
atic gambling. For example, Li et al. [12] showed that indi-
viduals who purchased loot boxes were also more likely to
report a significantly higher frequency of online gambling,
more extended online gambling sessions (i.c., gambled online
> 7 h in one session), and higher rates of problem gambling.
Wardle and Zendle [51] found that loot box purchasers were
more likely to have gambled on any form of gambling in the
past year compared to non-purchasers (62.8%, 95% CI =
58.2-67.4% versus 39.7%, 95% CI=38.0-41.4%, respective-
ly). Rockloff et al. [50] also found an association between loot
box purchasing and gambling in their sample of adolescents
and adults. Those who either bought or sold loot boxes had
positive attitudes toward gambling or loot boxes, gambled
more frequently, had more gambling-related problems, and
experienced more harms due to gambling as measured by
the Short Gambling Harms Screen [19]. Furthermore,
Brooks and Clark [16] examined the relationships among loot
box purchasing, gambling symptoms, and gambling-related
cognitive distortion. They showed that gambling-related cog-
nitive distortion—as measured by the Gambling Related
Cognitions Scale (GRCS) [33]—and problem gambling
symptoms—as measured by the PGSI [17]—were significant-
ly positively related to risky loot box use—as measured by the
Risky Loot-Box Index, with correlations of » = .491 for the
GRCS, and r = .518 for the PGSI.

Zendle et al. [41] examined certain variables as moderators
to identify possible underlying mechanisms in the relationship
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between loot box use and gambling symptoms. They showed
that near-misses—i.e., some loot boxes show players a variety
of rare items that players could have won upon opening that
loot box, which typically implies that players have not won
the valuable items from opening the loot box, thus being
called “near-misses”—when buying loot boxes (b = 0.064,
#(1196) = 2.902, R change = 0.005, p = 0.004), being able
to use in-game currency to buy loot boxes (b = 0.068, #(1196)
= 3.08, R* change = 0.006, p = 0.002) and being able to use
loot box contents to gain a gameplay advantage (b = 0.069,
1(1196) = 2.855, R* change = 0.006, p = 0.0044), all signifi-
cantly strengthened the relationship between loot box spend-
ing and problem gambling. However, the presence of crate
and key mechanics (b = 0.040, #1196) = 1.877, R? change =
0.002, p = 0.06) or exclusive items (b = 0.008, #1196) =
0.310, R* change = 0.001, p = 0.756) did not significantly
moderate the relationship between loot box spending and
problem gambling. Similarly, in another study by Zendle
et al. [10], the loot box being available for a limited time (b
=0.014, 1(1151) = 3.079, R? change = 0.007, p = 0.002) and
free loot box giveaways (b = 0.014, #«(1151) = 3.002, R?
change = 0.002, p = 0.007) significantly strengthened the re-
lationship between loot box spending and problem gambling.
Thus, as noted above, there appears to be a positive relation-
ship between gambling and engagement with, or investment
in, loot boxes.

Loot Boxes and Other Variables

Excessive gaming and gambling symptoms and behaviors
accounted for most of the variables associated with loot boxes.
Howeyver, loot boxes have also been found to be associated
with other variables. For example, regarding the relationship
between loot box spending and mood, loot box spending was
significantly associated with positive mood (r = .163), nega-
tive mood (r = .140), and psychological distress (» = .138 as
measured by the Kessler Psychological Distress Scale) [44].
In addition, DeCamp [48] showed that being bullied in one’s
neighborhood was associated with more loot box purchasing
(6=0.057, p <.001). Meanwhile, Li et al. [12] examined the
relationships between loot box purchasing, problem video
gaming, and mental distress among other related variables.
While controlling for the direct and indirect effects of gaming
frequency and extended gaming sessions, their results indicat-
ed that loot box purchasing increased problem video gaming
which led to increased mental distress. Furthermore, Hall et al.
[45] compared loot box spending for isolated and non-isolated
participants during the COVID-19 pandemic. They found no
evidence of differences in spending on loot boxes between
participants in self-isolation/quarantine and those who were
not. However, contamination concern was weakly associated
with loot box spending (Spearman’s p =.163) and Risky Loot
Box Index score (Spearman’s p = .247).



Curr Addict Rep (2021) 8:481-493

489

In addition, King et al. [43] have examined the effects of
online gamers’ perceived value of purchasable items in the
game Fortnite [22], and gaming-contingent self-worth [24],
on loot box spending. These findings showed that important
predictors of loot box spending were one’s intention to pur-
chase game items (odds ratio = .272), the visual authority
value (odds ratio = —.164), and one’s reward orientation (odds
ratio = .066). Thus, those who intend to buy loot boxes (e.g.,
intend to buy game items in the future) and those whose self-
esteem is enhanced through gameplay (e.g., when I do better
in the game, I feel better in general) tend to buy loot boxes,
while those who value better game character visuals (e.g., |
can adorn my game characters to be more fashionable or styl-
ish) and attention from others (e.g., I am more noticed by
others) are less likely to purchase loot boxes. Furthermore,
Larche et al. [46] used the online survey platform Qualtrics
to examine the moods and physiological states of college stu-
dents according to the grade of opened loot boxes; these were
rated in order of the probability of winning a better item as
“Legendary,” “Epic,” and “Rare.” This study showed that
rarer loot boxes were subjectively more arousing, positively
valenced, and more likely to induce the urge to open more
boxes.

Regarding gender differences and loot box purchasing, the
research findings have been inconsistent. For example,
Kristiansen and Severin [53] showed that male gamers were
markedly more engaged in loot boxes than female gamers
(obtained loot box = (x?) 241.7, bought loot box or key to
unlock loot box = 128.7, sold item from loot box = 70.1, p <
.001). DeCamp [48] found that female gamers had significant-
ly lower amounts of loot box purchasing (8 = —0.528, p <
.001), and Wardle and Zendle [51] showed that among young
people (aged 16-24), those who purchased loot boxes were
disproportionately more likely to be male than those who had
not. However, King et al. [43] did not find gender differences
in loot box purchasing.

In relation to physiological state while purchasing and
opening loot boxes, Brady and Prentice [47] examined the
relationships among addictive gaming symptoms—as mea-
sured by the Gaming Addiction Scale (GAS) [35]—heart rate
(HR), and galvanic skin response (GSR) while gaming and
opening loot boxes in 25 adult male participants. A prior study
on gambling [54] showed that the gamer’s physiological
arousal increased while opening a loot box. However, Brady
and Prentice [47] showed that, in relation to baseline measure-
ments, participants’ GSR increased, while their HR remained
unchanged, when they opened loot boxes. In addition, a study
on gambling found that those with gambling disorder were
less sensitive to rewards based on GSR readings, indicating
that problem gamers are less sensitive when they open loot
boxes [55]. Relatedly, Brady and Prentice [47] found a statis-
tically significant and moderately strong negative correlation
between the GAS score and GSR when the prize in a loot box

was displayed (p = —.43, p = .03). There was also a strong
negative correlation between GAS score and HR while
playing the game (p = —.56, p = .01), opening a loot box (p
= —.46, p = .02), and when the prize in a loot box was
displayed (p = —.46, p = .02).

Regarding motivations for purchasing loot boxes, Zendle
et al. [10] identified the following reasons as to why gamers
may buy loot boxes: to gain gameplay advantages (21.9%),
gain specific items and characters and create a collection
(19.2%), and experience the fun, excitement, and thrills of
opening the loot box itself (16.0%).

Methodological Quality

The mean score on the Quality Assessment Tool was 39.7%
(range 21.4-64.3%). There were no studies with excellent
quality, four studies had good quality, fifteen studies had fair
quality, and two studies had poor quality (see Table 2).

Discussion

The present study conducted a review of the literature to clar-
ify the characteristics of people who purchase loot boxes with
real money and identify factors that may encourage or buffer
loot box spending. Specifically, for characteristics of people
purchasing loot boxes, this review focused on the relation-
ships between (a) loot boxes and gaming, (b) loot boxes and
gambling, and (c) loot boxes and other variables.

Ten of the 20 reviewed studies reported a relationship be-
tween loot boxes and gaming. Overall, this review found a
positive relationship between Internet gaming disorder—
related symptoms and engagement with, or investment in, loot
boxes—as loot boxes are essentially a component of Internet
games. Therefore, specific focus on curbing excessive loot
box use could help to increase the effectiveness of treatment
for gaming disorders. At present, regarding the treatment of
gaming disorders, Stevens et al. [14] found that cognitive-
behavioral therapy was highly effective at reducing Internet
gaming disorder symptoms and depression at post-test
through meta-analyses. However, in the cognitive-behavioral
model of Internet gaming disorder, the cognitive, affective,
and behavioral problems related to loot box purchasing have
not been addressed, and generalized treatment components for
such purchasing have not been established [56]. Cognitive-
behavioral treatment approaches focused on loot box use,
such as behavior modification through self-monitoring to re-
flect on the advantages and disadvantages of one’s own loot
box purchasing, should be considered. In the future, compo-
nents focusing on loot box purchasing for dealing with
Internet gaming disorder could be effective at reducing gam-
ing problems related to loot boxes.
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Table2  Studies’ quality assessments by the Quality Assessment Tool for Observational Cohort and Cross-Sectional Studies

Study 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Totaly’s (%)  Quality rating
Decamp et al. (2021) y y y y mn n n y y n n n 0 y 7 (50.0%) Fair
Hall et al. (2021) y y o n n y o n n n n n [ n 3 (21.4%) Poor
Ide et al. (2021) y m n n n n n y n n n n 0 y 3 (21.4%) Poor
Rockloff et al. (2021) y y o n n n n y n n n n o y 4 (28.6%) Fair
Close et al. (2020) y y y y n n n y n n n n o y 6 (42.9%) Fair
Drummond et al. (2020) y y y y y n n y y n y n o y 9 (64.3%) Good
King et al. (2020) y y y n n n n n n n n n o y 4 (28.6%) Fair
Kiristiansen and Severin (2020) y y m n n n n y y n n n o y 5(35.7%) Fair
Wardle and Zendle (2020) y y y y n n n y 1n n n n o y 6 (42.9%) Fair
Zendle (2020) y y y y y n n y y n y n o y 9 (64.3%) Good
Zendle et al. (2020) y y y y mn n n y n n n n o y 6 (42.9%) Fair
Larche et al. (2019) y y y mn n y y y y n n n o n 7 (50.0%) Fair
Zendle (2019) y y y y n y o y y n n n n y 8 (57.1%) Good
Zendle et al. (2019) y y y n n n n y y n n n 0 y 6 (42.9%) Fair
Lietal. (2019) y y y n n n n y n n n n 0 y 5 (35.7%) Fair
Brooks and Clark 2019)Studyl y y y y =n n n y y n y n o y 8 (57.1%) Good
Brooks and Clark 2019)Study2 y vy y y =n n n y y n n n o n 6 (42.9%) Fair
Zendle and Caimns (2019) y y o o y n n y n n y n 0 n 5 (35.7%) Fair
Brady and Prentice (2019) y y y n n n n y y n n n o n 5 (35.7%) Fair
Zendle and Cairns (2018) y y n n n n n y y n n n o n 4 (28.6%) Fair
Macey and Hamari (2019) y y y y n n n y n n n n o y 6 (42.9%) Fair

y yes, n no, o other

In this review, it was noted that the relationship between
eSports engagement and loot box purchasing was unexpect-
edly negative [38]. Unlike general gaming, certain skills and
techniques are required for eSports engagement. For example,
according to a systematic literature review on the psycholog-
ical aspects of eSports [57], eSports players try to be highly
knowledgeable about the video game, think strategically and
make fast and smart decisions, are motivated to keep moving
forward (i.e., do not think about past performance), are able to
separate daily life from performance, avoid being distracted
and stay focused, cope adaptively with harassment, maintain a
growth mindset (i.e., positive attitude), and warm-up before a
performance, either physically or mentally. Furthermore,
compared to recreational gamers, albeit eSports gamers were
reported to have significantly higher average game times on
weekdays and weekends, the latter had significantly lower
psychological symptoms [58]. In other words, the negative
relationship between eSports gaming and loot box purchases
may be due to eSports gamers playing games in a healthier
manner than recreational gamers. In the future, it would be
important to assess loot box use, and ways to prevent its prob-
lematic use, by identifying adaptive aspects and protective
factors in professional gamblers and eSports players.

Fourteen of the 20 studies reported a positive relationship
between loot boxes and gambling. Positive correlations were

@ Springer

shown between high gambling severity and investment in, and
engagement with, loot boxes; variables related to loot box use
during gameplay (e.g., near-misses when buying loot boxes)
mediated this relationship. Thus, loot box engagement was
associated with not only symptoms of gambling disorder but
also the interactions among these gambling symptoms and
other game-related factors. In addition, one study showed a
positive correlation between gambling-related cognitive dis-
tortions and risky loot box use [16]. In treatment for gambling
disorder, addressing cognitive distortions is an important com-
ponent for reducing gambling disorder behaviors.
Considering the gambling-like nature of loot boxes, a study
remarked that cognitive distortions about loot boxes in the
context of gaming may promote their excessive use [44].
Therefore, if cognitive distortions about loot box engagement
can be clarified and measured, the early detection of signs or
behaviors leading to excessive loot box engagement could be
used in the prevention and treatment of Internet gaming
disorders.

In addition to gaming and gambling, the relationships
among loot box engagement and other variables, such as
mood, gender, physiological state, and motivation, have been
examined. However, because there have been only a small
number of studies on these variables in relation to loot box
purchases and the findings have been inconsistent, we are
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unable to draw any conclusions about these relationships.
Future studies should aim to identify the characteristics of
people who excessively purchase loot boxes and identify fac-
tors that may contribute to or buffer this behavior.

Through this review, we found that while there were many
cross-sectional questionnaire studies that examined the rela-
tionship between loot box engagement and spending, gaming,
gambling, and other variables, there were few studies that
used experimental designs. However, one experimental study
[47] examined dynamic physiological processes and changes,
such as physiological states, during gaming and opening loot
boxes. In the cognitive-behavioral model of Internet gaming
disorder, the cognitive, affective, and behavioral processes
related to gameplay have been shown to be interrelated, and
cognitive-behavioral therapy for Internet gaming disorder
could provide skills and coping mechanisms to address these
issues [56]. Therefore, to develop effective cognitive-
behavioral interventions focused on gamers’ loot box use,
more research is needed on the cognitive, affective, and be-
havioral processes that are associated with look box engage-
ment and spending money on loot boxes. For example, an
important diagnostic criterion for gambling disorder is “chas-
ing” (i.e., after losing money in gambling, the person often
returns another day to get even). Considering the gambling-
like nature of loot boxes [9], clarifying the mechanism under-
lying chasing loot boxes could be a new treatment direction
focused on loot box engagement.

Limitations

First, we excluded studies that were not available in English.
As high prevalence estimates of Internet gaming disorder have
been found in Asia and North America and many studies on
the topic might have been published in non-English language
journals, this exclusion may be a limitation in this review [3].
Second, although we identified the relationships between loot
box engagement and gaming, gambling, and other variables, it
remains unclear as to whether these relationships are common
across game genres (e.g., massive multiplayer online role-
playing games, puzzles) or limited to a specific genre. Thus,
future research on trans-genre or nontrans-genre characteris-
tics of loot boxes is needed. Third, we assessed the methodo-
logical quality of the included articles by the Quality
Assessment Tool for Observational Cohort and Cross-
Sectional Studies [36] and found that the methodological
quality of the articles was relatively low. For example, all
outcome measures in the 20 studies reviewed were self-
report measures. To improve methodological quality, blinded
assessors and logs of purchases and logins could be used,
which would allow for more objective measurement.
Furthermore, because undesirable responses might be given
in online surveys (e.g., short time for answering the

questionnaire), it is important to establish satisfactory mea-
sures as exclusion criteria.

Conclusion

The present review clarified the relationships between loot
box engagement and gaming, gambling, and other variables,
such as mood, gender, physiological state, and motivation,
and partially identified the characteristics of people who pur-
chase loot boxes using real money. Specifically, those who
spend more money in-game on loot boxes exhibit Internet
gaming-related and/or gambling disorder symptoms and
behaviors.

Acknowledgements We would like to thank Editage [http://www.
editage.com] for editing and reviewing this manuscript for English

language.

Code Availability Not applicable.

Author Contribution All authors contributed equally to the study design
by providing relevant intellectual input on all aspects of the study within
several detailed discussions and meetings. KY raised the research
funding. KY drafted the manuscript. All authors revised the manuscript.
All authors approved the version to be published.

Funding This work was supported by Application Procedures for the
Program for the International Dissemination of Research Results in
Ritsumeikan University

Declarations

Ethics Approval  This article does not contain any studies with human or
animal subjects performed by any of the authors.

Consent to Participate Not applicable.

Consent for Publication Not applicable.

Conflict of Interest The authors declare no competing interests.

References

1. American Psychiatric Association, DSM-5 Task Force. Diagnostic
and statistical manual of mental disorders. 5th ed. Washington, DC:
American Psychiatric Publishing, Inc.; 2013.

2. World Health Organization. ICD-11 mortality and morbidity statis-
tics. 2018. World Health Organization. https://icd.who.int/
browsel1/l-m/en#/http://id.who.int/icd/entity/1448597234.
Accessed 05 April 2021.

3. Fam JY. Prevalence of internet gaming disorder in adolescents: a
meta-analysis across three decades. Scand J Psychol. 2018;59(5):
524-31. https://doi.org/10.1111/sjop.12459.

4. Feng W, Ramo DE, Chan SR, Bourgeois JA. Internet gaming dis-
order: trends in prevalence 1998-2016. Addict Behav. 2017;75:17—
24. https://doi.org/10.1016/j.addbeh.2017.06.010.

@ Springer


http://www.editage.com
http://www.editage.com
https://icd.who.int/browse11/l-m/en#/http://id.who.int/icd/entity/1448597234
https://icd.who.int/browse11/l-m/en#/http://id.who.int/icd/entity/1448597234
https://doi.org/10.1111/sjop.12459
https://doi.org/10.1016/j.addbeh.2017.06.010

492 Curr Addict Rep (2021) 8:481-493
5. Gervasi AM, La Marca L, Costanzo A, Pace U, Guglielmucci F, 23.  Steinberg L, Sharp C, Stanford MS, Tharp AT. New tricks for an
Schimmenti A. Personality and Internet gaming disorder: a system- old measure: the development of the Barratt Impulsiveness Scale-
atic review of recent literature. Curr Addict Rep. 2017;4(3):293— Brief (BIS-Brief). Psychol Assess. 2013;25(1):216-26. https://doi.

307. https://doi.org/10.1007/s40429-017-0159-6. org/10.1037/a0030550.

6. Mihara S, Higuchi S. Cross-sectional and longitudinal epidemio- 24. Beard CL, Wickham RE. Gaming-contingent self-worth, gaming
logical studies of Internet gaming disorder: a systematic review of motivation, and Internet gaming disorder. Comput Human Behav.
the literature. Psychiatry Clin Neurosci. 2017;71(7):425—44. https:/ 2016;61:507—15. https://doi.org/10.1016/j.chb.2016.03.046.
doi.org/10.1111/pen.12532. 25. Petry NM, Rehbein F, Ko CH, O’Brien CP. Internet gambling

7. Hoare E, Milton K, Foster C, Allender S. The associations between disorder in the DSM-5. Curr Psychiatry Rep. 2015;17:72. https://
sedentary behaviour and mental health among adolescents: a sys- doi.org/10.1007/s11920-015-0610-0.
tematic review. Int J Behav Nutr Phys Act. 2016;13(1):108. https:/ 26. Winters KC, Stinchfield RD, Fulkerson J. Toward the development
doi.org/10.1186/5s12966-016-0432-4. of an adolescent gambling problem severity scale. J Gambl Stud.

8. Paulus FW, Ohmann S, von Gontard A, Popow C. Internet gaming 1993;9(1):63—84. https://doi.org/10.1007/BF01019925.
disorder in children and adolescents: a systematic review. Dev Med 27. Bradley MM, Lang PJ. Measuring emotion: the self-assessment
Child Neurol. 2018;60(7):645-59. https://doi.org/10.1111/dmen. manikin and the semantic differential. J Behav Ther Exp
13754. Psychiatry. 1994;25(1):49-59. https://doi.org/10.1016/0005-

9. Drummond A, Sauer JD, Hall LC, Zendle D, Loudon MR. Why 7916(94)90063-9.
loot boxes could be regulated as gambling. Nat Hum Behav. 28. Tremblay J, Stinchfield R, Wiebe J, Wynne H. Canadian
2020;4(10):986-8. https://doi.org/10.1038/s41562-020-0900-3. Adolescent Gambling Inventory (CAGI) phase III final report.

10. Zendle D, Meyer R, Over H. Adolescents and loot boxes: links with Alberta Gaming Research Institute. 2010; https://doi.org/10.
problem gambling and motivations for purchase. R Soc Open Sci. 11575/PRISM/9867.
2019;6(6):1-18. https://doi.org/10.1098/rs0s.190049. 29. Vitaro F, Arseneault L, Tremblay RE. Impulsivity predicts problem
11.  Zendle D, Cairns P. Video game loot boxes are linked to problem gambling in low SES adolescent males. Addiction. 1999;94(4):
gambling: results of a large-scale survey. PLOS ONE. 2019;14(3): 565-75. https://doi.org/10.1046/j.1360-0443.1999.94456511 x.
€0214167. https://doi.org/10.1371/journal.pone.0214167. 30. Lemmens JS, Valkenburg PM, Gentile DA. The Internet Gaming
12.  Li W, Mills D, Nower L. The relationship of loot box purchases to Disorder Scale. Psychol Assess. 2015;27(2):567-82. https://doi.
problem video gaming and problem gambling. Addict Behav. org/10.1037/pas0000062.
2019:;97:27-34. https://doi.org/10.1016/j.addbeh.2019.05.016. 31. Derogatis LR. BSI-18, Brief Symptom Inventory 18: administra-
13.  King DL, Delfabbro PH, Wu AMS, Doh Y'Y, Kuss DJ, Pallesen S, tion, scoring, and procedures manual. Minneapolis: National
et al. Treatment of Internet gaming disorder: an international sys- Computer Systems; 2000.
tematic review and CONSORT evaluation. Clin Psychol Rev. 32. Weber EU, Blais AR, Betz NE. A domain-specific risk-attitude
2017;54:123-33. https://doi.org/10.1016/j.cpr.2017.04.002. scale: measuring risk perceptions and risk behaviors. J Behav
14.  Stevens MWR, King DL, Dorstyn D, Delfabbro PH. Cognitive- Decis Mak. 2002;15(4):263-90. https://doi.org/10.1002/bdm.414.
behavioral therapy for Internet gaming disorder: a systematic re- 33. Raylu N, Oei TPS. The Gambling Related Cognitions Scale
view and meta-analysis. Clin Psychol Psychother. 2019;26(2): (GRCS): development, confirmatory factor validation and psycho-
191-203. https://doi.org/10.1002/cpp.2341. metric properties. Addiction. 2004;99(6):757-69. https://doi.org/
15. Wolfling K, Beutel ME, Dreier M, Miiller KW. Treatment out- 10.1111/.1360-0443.2004.00753 .
comes in patients with Internet addiction: a clinical pilot study on 34. Maltby J, Day L, Gill P, Colley A, Wood AM. Beliefs around luck:
the effects of a cognitive-behavioral therapy program. Biomed Res confirming the empirical conceptualization of beliefs around luck
Int. 2014;2014:425924-8. https://doi.org/10.1155/2014/425924. and the development of the Darke and Freedman Beliefs around
16. Brooks GA, Clark L. Associations between loot box use, problem- Luck Scale. Pers Individ Dif. 2008;45(7):655-60. https:/doi.org/
atic gaming and gambling, and gambling-related cognitions. Addict 10.1016/j.paid.2008.07.010.
Behav. 2019;96:26-34. https://doi.org/10.1016/j.addbeh.2019.04. 35. LemmensJS, Valkenburg PM, Peter J. Development and validation
009. of a Game Addiction Scale for adolescents. Media Psychol.
17.  Ferris J, Wynne HJ. The Canadian problem gambling index: final 2009;12(1):77-95. https://doi.org/10.1080/15213260802669458.
report. Canadian Consortium for Gambling Research. Canadian 36. National Heart, Lung, and Blood Institute. Quality assessment tool
Centre on Substance Abuse: Ottawa; 2001. for observational cohort and cross-sectional studies. https:/www.
18.  Przybylski AK, Weinstein N, Murayama K. Internet gaming disor- nhlbi.nih.gov/health-topics/study-quality-assessment-tools.
der: investigating the clinical relevance of a new phenomenon. Am Accessed 31 March 2021.
J Psychiatry. 2017;174(3):230-6. https://doi.org/10.1176/appi.ajp. 37. Maass SWMC, Roorda C, Berendsen AJ, Verhaak PFM, de Bock
2016.16020224. GH. The prevalence of long-term symptoms of depression and anx-
19. Browne M, Goodwin BC, Rockloff MJ. Validation of the Short iety after breast cancer treatment: a systematic review. Maturitas.
Gambling Harm Screen (SGHS): a tool for assessment of harms 2015;82(1):100-8. https://doi.org/10.1016/j.maturitas.2015.04.
form gambling. J Gambl Stud. 2018;34(2):499-512. https://doi.org/ 010.
10.1007/s10899-017-9698-y. 38. Macey J, Hamari J. eSports, skins and loot boxes: participants,
20. Thompson E. R. Development and validation of an internationally practices and problematic behaviour associated with emergent
reliable short-form of the Positive and Negative Affect Schedule forms of gambling. New Media Soc. 2019;21(1):20-41. https://
(PANAS). J Cross Cult Psychol. 2007;38(2):227-42. https://doi. doi.org/10.1177/1461444818786216.
org/10.1177/0022022106297301. 39. Zendle D. Problem gamblers spend less money when loot boxes are
21. Slade T, Grove R, Burgess P. Kessler Psychological Distress Scale: removed from a game: a before and after study of Heroes of the
normative data from the 2007 Australian national survey of mental Storm. Peerl]. 2019;7:¢7700. https://doi.org/10.7717/peerj.7700.
health and wellbeing. Aust N Z J Psychiatry. 2011;45:308-16. 40. Zendle D, Caims P. Loot boxes are again linked to problem gam-
https://doi.org/10.3109/00048674.2010.543653. bling: results of a replication study. PLOS ONE. 2019;14(3):
22. Park BW, Lee KC. Exploring the value of purchasing online game €0213194. https://doi.org/10.1371/journal.pone.0213194.
items. Comput Human Behav. 2011;27(6):2178-85. https://doi. 41. Zendle D, Cairns P, Barnett H, McCall C. Paying for loot boxes is
org/10.1016/j.chb.2011.06.013. linked to problem gambling, regardless of specific features like
@ Springer


https://doi.org/10.1007/s40429-017-0159-6
https://doi.org/10.1111/pcn.12532
https://doi.org/10.1111/pcn.12532
https://doi.org/10.1186/s12966-016-0432-4
https://doi.org/10.1186/s12966-016-0432-4
https://doi.org/10.1111/dmcn.13754
https://doi.org/10.1111/dmcn.13754
https://doi.org/10.1038/s41562-020-0900-3
https://doi.org/10.1098/rsos.190049
https://doi.org/10.1371/journal.pone.0214167
https://doi.org/10.1016/j.addbeh.2019.05.016
https://doi.org/10.1016/j.cpr.2017.04.002
https://doi.org/10.1002/cpp.2341
https://doi.org/10.1155/2014/425924
https://doi.org/10.1016/j.addbeh.2019.04.009
https://doi.org/10.1016/j.addbeh.2019.04.009
https://doi.org/10.1176/appi.ajp.2016.16020224
https://doi.org/10.1176/appi.ajp.2016.16020224
https://doi.org/10.1007/s10899-017-9698-y
https://doi.org/10.1007/s10899-017-9698-y
https://doi.org/10.1177/0022022106297301
https://doi.org/10.1177/0022022106297301
https://doi.org/10.3109/00048674.2010.543653
https://doi.org/10.1016/j.chb.2011.06.013
https://doi.org/10.1016/j.chb.2011.06.013
https://doi.org/10.1037/a0030550
https://doi.org/10.1037/a0030550
https://doi.org/10.1016/j.chb.2016.03.046
https://doi.org/10.1007/s11920-015-0610-0
https://doi.org/10.1007/s11920-015-0610-0
https://doi.org/10.1007/BF01019925
https://doi.org/10.1016/0005-7916(94)90063-9
https://doi.org/10.1016/0005-7916(94)90063-9
https://doi.org/10.11575/PRISM/9867
https://doi.org/10.11575/PRISM/9867
https://doi.org/10.1046/j.1360-0443.1999.94456511.x
https://doi.org/10.1037/pas0000062
https://doi.org/10.1037/pas0000062
https://doi.org/10.1002/bdm.414
https://doi.org/10.1111/j.1360-0443.2004.00753.x
https://doi.org/10.1111/j.1360-0443.2004.00753.x
https://doi.org/10.1016/j.paid.2008.07.010
https://doi.org/10.1016/j.paid.2008.07.010
https://doi.org/10.1080/15213260802669458
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools
https://doi.org/10.1016/j.maturitas.2015.04.010
https://doi.org/10.1016/j.maturitas.2015.04.010
https://doi.org/10.1177/1461444818786216
https://doi.org/10.1177/1461444818786216
https://doi.org/10.7717/peerj.7700
https://doi.org/10.1371/journal.pone.0213194

Curr Addict Rep (2021) 8:481-493

493

42.

43.

44,

45.

46.

47.

48.

49.

50.

cash-out and pay-to-win. Comput Human Behav. 2020;102:181—
91. https://doi.org/10.1016/j.chb.2019.07.003.

Close J, Spicer ST, Nicklin LL, Uther M, Lloyd J, Lloyd H.
Secondary analysis of loot box data: are high-spending “whales”
wealthy gamers or problem gamblers? Addict Behav. 2021;117:1—
9. https://doi.org/10.1016/j.addbeh.2021.106851.

King DL, Russell AMT, Delfabbro PH, Polisena D. Fortnite
microtransaction spending was associated with peers’ purchasing
behaviors but not gaming disorder symptoms. Addict Behav.
2020;104:106311. https://doi.org/10.1016/j.addbeh.2020.106311.
Drummond A, Sauer JD, Ferguson CJ, Hall LC. The relationship
between problem gambling, excessive gaming, psychological dis-
tress and spending on loot boxes in Aotearoa New Zealand,
Australia, and the United States—a cross-national survey. PLOS
ONE. 2020;15(3):¢0230378. https://doi.org/10.1371/journal.pone.
0230378.

Hall LC, Drummond A, Sauer JD, Ferguson CJ. Effects of self-
isolation and quarantine on loot box spending and excessive gam-
ing results of a natural experiment. Peer]. 2021;9:e10705. https:/
doi.org/10.7717/peerj.10705.

Larche CJ, Chini K, Lee C, Dixon MJ, Fernandes M. Rare loot box
rewards trigger larger arousal and reward responses, and greater
urge to open more loot boxes. J Gambl Stud. 2021;37(1):141-63.
https://doi.org/10.1007/s10899-019-09913-5.

Brady A, Prentice G. Are loot boxes addictive? Analyzing partici-
pant’s physiological arousal while opening a loot box. Games Cult.
2019;16:1-15. https://doi.org/10.1177/1555412019895359.
DeCamp W. Loot boxes and gambling: similarities and dissimilar-
ities in risk and protective factors. J Gambl Stud. 2021;37:189-201.
https://doi.org/10.1007/s10899-020-09957-y.

Ide S, Nakanishi M, Yamasaki S, Ikeda K, Ando S, Hiraiwa-
Hasegawa M, et al. Adolescent problem gaming and loot box pur-
chasing in video games: cross-sectional observational study using
population-based cohort data. JMIR Serious Games. 2021;9(1):
€23886. https://doi.org/10.2196/23886.

Rockloff M, Russell AMT, Greer N, Lole L, Hing N, Browne M.
Young people who purchase loot boxes are more likely to have
gambling problems: an online survey of adolescents and young

51.

52.

53.

54.

55.

56.

57.

58.

adults living in NSW Australia. J Behav Addict. 2021;10:35-41.
https://doi.org/10.1556/2006.2021.00007.

Wardle H, Zendle D. Loot boxes, gambling, and problem gambling
among young people: results from a cross-sectional online survey.
Cyberpsychol Behav Soc Netw. 2021;24(4):267-74. https://doi.
org/10.1089/cyber.2020.0299.

Zendle D. Beyond loot boxes: a variety of gambling-like practices
in video games are linked to both problem gambling and disordered
gaming. PeerJ. 2020;8:¢9466. https://doi.org/10.7717/peerj.9466.
Kristiansen S, Severin MC. Loot box engagement and problem
gambling among adolescent gamers: findings from a national sur-
vey. Addict Behav. 2020;103:106254. https://doi.org/10.1016/].
addbeh.2019.106254.

Barton KR, Yazdani A, Ayer N, Kalvapalle S, Brown S, Stapleton
J, et al. The effect of losses disguised as wins and near misses in
electronic gaming machines: a systematic review. J Gambl Stud.
2017;33(4):1241-60. https://doi.org/10.1007/s10899-017-9688-0.
Lole L, Gonsalvez CJ, Barry RJ, Blaszczynski A. Problem gam-
blers are hyposensitive to wins: an analysis of skin conductance
responses during actual gambling on electronic gaming machines.
Psychophysiology. 2014;51(6):556—64. https://doi.org/10.1111/
psyp.12198.

Dong G, Potenza MN. A cognitive-behavioral model of Internet
gaming disorder: theoretical underpinnings and clinical implica-
tions. J Psychiatr Res. 2014;58:7—11. https://doi.org/10.1016/].
jpsychires.2014.07.005.

Banyai F, Griffiths MD, Kiraly O, Demetrovics Z. The psychology
of eSports: a systematic literature review. J Gambl Stud.
2019;35(2):351-65. https://doi.org/10.1007/s10899-018-9763-1.
Banyai F, Griffiths MD, Demetrovics Z, Kiraly O. The mediating
effect of motivations between psychiatric distress and gaming dis-
order among eSport gamers and recreational gamers. Compr
Psychiatry. 2019;94:152117. https://doi.org/10.1016/j.comppsych.
2019.152117.

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

@ Springer


https://doi.org/10.1016/j.chb.2019.07.003
https://doi.org/10.1016/j.addbeh.2021.106851
https://doi.org/10.1016/j.addbeh.2020.106311
https://doi.org/10.1371/journal.pone.0230378
https://doi.org/10.1371/journal.pone.0230378
https://doi.org/10.7717/peerj.10705
https://doi.org/10.7717/peerj.10705
https://doi.org/10.1007/s10899-019-09913-5
https://doi.org/10.1177/1555412019895359
https://doi.org/10.1007/s10899-020-09957-y
https://doi.org/10.2196/23886
https://doi.org/10.1556/2006.2021.00007
https://doi.org/10.1089/cyber.2020.0299
https://doi.org/10.1089/cyber.2020.0299
https://doi.org/10.7717/peerj.9466
https://doi.org/10.1016/j.addbeh.2019.106254
https://doi.org/10.1016/j.addbeh.2019.106254
https://doi.org/10.1007/s10899-017-9688-0
https://doi.org/10.1111/psyp.12198
https://doi.org/10.1111/psyp.12198
https://doi.org/10.1016/j.jpsychires.2014.07.005
https://doi.org/10.1016/j.jpsychires.2014.07.005
https://doi.org/10.1007/s10899-018-9763-1
https://doi.org/10.1016/j.comppsych.2019.152117
https://doi.org/10.1016/j.comppsych.2019.152117

	Characteristics of Gamers who Purchase Loot Box: a Systematic Literature Review
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Methods
	Search Strategy
	Inclusion and Exclusion Criteria
	Screening Procedures
	Data Extraction
	Assessment of Methodological Quality

	Results
	Characteristics of Reviewed Studies
	Loot Boxes and Gaming
	Loot Boxes and Gambling
	Loot Boxes and Other Variables
	Methodological Quality

	Discussion
	Limitations

	Conclusion
	References


