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Abstract

There are many ways to monetize video games: from the simple direct purchase to the system of “games as a
service”. There are, however, forms of monetization that show strong indications of being detrimental to consumers,
such as the so-called “loot boxes” that are offered during gameplay. No study so far has categorically proven whether
or not loot boxes cause a dependency or lead to gambling addiction, therefore this study seeks to perform a systematic
literature review to determine which studies and experiments were performed, in order to: 1) determine the harmful
effects of loot box consumption; 2) compare the results found in these studies; 3) identify gaps in the methodology
applied to suggest further research that might lead to stronger conclusions and 4) check if there are studies in the
field of responsible computing of articles that aim to minimize the harmful effects of loot box in humans. These
studies could be useful in, for example, supporting the drafting of regulatory legislation for the use of microtransac-
tions in video games, and consumer protection and the need to research computational algorithms to try to reduce
potential addictive effects generated by loot boxes, which is part of responsible computing. In this study, although
this systematic review shows that these studies still do not prove that loot boxes lead to gambling addiction, they do
show that there is a correlation between them and there is still a need for more studies in the field of computing area
dedicated to the research of algorithms that seek to minimize the potentially harmful effects of loot box in humans.
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1 Introduction

In 2019, the video games industry generated $152.1 billion
in revenue (Newzoo, 2020), while other comparable indus-
tries made significantly less over the same period, such as
the film industry, which for the first time accumulated more
than $42 billion in 2020 (Ripley, 2020). This discrepancy is
attributed, mainly, to how access to these products is charged.
When watching a film at a cinema, a consumer would only
pay once for admission and, maybe, acquire a copy for per-
sonal future use. A consumer of a video game with compara-
ble production value can be charged, in total, multiple times
the asking price of the product, due to “microtransactions”,
which are relatively small offerings made in such a way as
to be purchased multiple times over the usage of a certain
game.

Among the different methods of microtransactions, the
loot box has stood out in recent times. It is characterized by
offering some manner of benefit, be it aesthetic or not, as
a possible reward inside of a bundle, such that the specific
reward given is selected randomly and presented only after
purchase. This system of offering something seen as valu-
able according to some random selection method is similar to
those seen in gambling, since the loot box consumer pays to
acquire something, without knowing what they will actually
receive. However, due to the recentness of this practice, gath-
ering relevant data and parameters is difficult. Consequently,
many studies investigated whether loot boxes might have an
addicting effect, and if their use should be regulated in a simi-
lar fashion to gambling. These analyses, in general, were per-
formed over experiments utilizing instruments for diagnosis
of gambling addiction on individuals that claimed to be loot
box consumers, with the goal of determining if similar symp-

toms are present in them (Griffiths, 2018).

The objectives of this systematic literature review were to
determine which studies and experiments were performed, in
order to verify if it is possible to scientifically prove the harm-
ful effects of loot boxes, compare these studies, and deter-
mine what types of research are still needed to prove whether
loot boxes do or do not lead to gambling addiction. More pre-
cisely, the contributions of this systematic review are:

» Compilation of the currently available knowledge re-
garding the similarities between the resulting effects of
loot box consumption and those resulting from gam-
bling addiction.

* Identification of aspects not-yet explored in this re-
search field, and which future experiments could ap-
proach them.

* Show the need for more research in the field of responsi-
ble computing that seeks to minimize the potential harm-
ful effects of services and computer products, in this
case the use of loot boxes in electronic games, before
they become commercialized.

The article is structured as follows. Section 2 discusses
the concepts that support this work. Section 3 presents the
methodology. Section 4 presents the data synthesis. In Sec-
tion 5 we conclude the work. Finally, in Section 6 we present
some limitations and suggestions for further research are pre-
sented.

2 Background

Video games are a form of entertainment different from oth-
ers for various reasons (Grodal et al., 2000), one being how
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Figure 1. Example of a loot box. Here the player is offered one of several sets of cosmetic items as a reward, but is not informed which one they will receive.

Source: Dota 2, Valve

parts of the product are restricted until the consumer sur-
passes some obstacle, which is presented as a challenge to
be overcome (Sweetser and Wyeth, 2005; Liu et al., 2009).
For example, one section of the game might be inaccessible
until the player defeats a certain amount of enemies. These
can also be tasks such as performing a certain action within a
time limit, or in a specific way, or a specific number of times,
etc. Once the challenge is overcome, the player is given ac-
cess to the restricted areas as a reward.

However, certain video games allow the player to use real
money payments as a substitute for these required actions,
via a system known as microtransactions (Oh and Ryu, 2007).
This practice caused controversy among both players and
psychology experts, due to the notion that, since there is the
potential to generate additional revenue from players being
frustrated with a given obstacle, or lacking the time required
to overcome it, video game developers would be encour-
aged to plan their future products in such a way as to incen-
tivize players to make as many microtransactions as possible
(Svelch, 2017; Mistry, 2018; Cruz, 2018).

Eventually, certain video game developers started develop-
ing games with a different form of microtransaction, known
as the loot box. In these microtransactions, the player is of-
fered a metaphorical black box, inside of which is one of a
series of possible prizes. These items are available only via
this package, but are awarded randomly to the costumer. The
player is informed of which are the possible prizes, but re-
ceives only a vague notion of the probability of receiving
any one item (Ballou et al., 2020), as shown in Figure 1.

The inspiration for this practice comes from the system
that was present in packs of cigarettes and sweets, where one
collectible image of a baseball or soccer player was randomly
picked from a set and added with the product, incentivizing
consumers to complete the set by purchasing more packs .
It also took inspiration from popular collectable card games,
such as Magic: The Gathering (Wright, 2017). What changed
drastically in recent times is how the random selection pro-

cess is being glorified: there is an exaltation of this process,
via language and audiovisual effects similar to those present
in casino games (Spicer et al., 2022a,c).

The prizes with a lower chance to be awarded are, in gen-
eral, considered more prestigious, either due to their aesthetic
design or simply for the fact that they are rare (Larche et al.,
2021). This results in the player, who is already invested in
the product and used to chasing rewards, desiring access to
the rare item. They believe that it is worthwhile to try pur-
chasing one more loot box and, most times, they do not re-
ceive the item they wish, which leads them to try again. This
cycle of trial and error by the consumer is the effect in ques-
tion, due to its similarity to the vicious cycle present in many
gambling games (Montiel et al., 2022).

Shortly after the emergence of the loot box in video games,
various sectors of society raised concerns againts loot boxes
(Cerulli-Harms et al., 2020) like Consumer protection author-
ities. Psychologists were concerned with the high prevalence
rates of severe psychological distress among loot box buy-
ers (Drummond et al., 2022). Justice authorities have noticed
undue economical exploitation of young people due com-
plaints with local gambling, youth protection regulators, the
mass media and politicians to take action against loot boxes
(Schwiddessen and Karius, 2018). This led economists to
study the loot box model of business and predict a sharp de-
cline of the pay-to-play to sales and more aggressive reliance
on loot boxes (Tomi¢, 2018).

On the other hand, restricting loot boxes will favor big
companies or restrictions can make the problem worse as
loot box will be illegal and will be more difficult to enforce
safety standards (McCaffrey, 2019). One way to try to re-
solve this conflict is through research that provides stronger
evidence that loot boxes cause addiction to games or are
addictive, in order to support other necessary measures to
reduce the damage caused by loot boxes or that provides
guidelines to better regulate lott boxes. For example, Bel-
gium has banned loot boxes (Xiao, 2023b). Other countries



preferred self-regulation of loot box usage by game com-
panies themselves (King and Delfabbro, 2019; Xiao, 2021;
Harvey, 2021). Other countries regulated its use and there
is some studies trying to to help in this effort (Derrington
et al., 2021; Drummond et al., 2020). Other countries have
been concerned about the issue, but are still unsure of the
most effective actions to control possible damage caused by
loot boxes, or so they are researching the issue (Greer et al.,
2022). Finally, there are countries that think that loot boxes
are not the cause of gambling and therefore have not taken
any action (Dorries, 2022).

On the opposite side, there are studies to maximize the
profits obtained with loot boxes or increasing their attrac-
tiveness to co-opt users, without any ethical concerns about
what the indiscriminate use of loot boxes could bring to their
users, their families or society. For instance, Kaneko et al.
(2018) models loot box consumption habits with the purpose
of establishing marketing strategies to better sell lootboxes,
Kao (2020) researches how to increase the attractiveness of
loot boxes with the aim of increasing their consumption and
finds that highly auditory effects greatly increase profits and
in (Chen etal., 2021), a study is carried out to obtain the ideal
price of loot boxes and how to design them in order to max-
imize the final profit, however, he warns that unscrupulous
companies can advertise probabilities of obtaining fake loot
boxes, which would increase even more profits.

3 Methodology

A systematic literature review was a procedure initially de-
veloped for medical research. It was adapted for other fields
due to the methodological rigor in the process of verifying
previous works. Its objective is to perform a reproducible,
procedural, and comprehensive analysis of all available sci-
entific works to answer a research question. This is done by
following a series of steps, as outlined by the work of Keele
et al. (2007), which was chosen as it is a methodology de-
rived from medical systematic reviews, but made to be used
in the field of software engineering to produce empirical data
in a rigorous manner. Its steps are as follows: :

1. Specify the research question(s). The product of this
step will guide the rest of the process, since it will be
used to determine how studies will be looked for, and
which ones will be considered relevant, therefore it is
crucial that it is well defined.

2. Develop the review protocol. Specification of the
methods that will be used to perform the actual review,
such as the search method and filtering rules. This step
exists to reduce the chance for bias by the researcher.

3. Selection of primary studies. According to the method
established in the previous step, all studies supposedly
related to the research question(s) are procured, with all
results considered irrelevant discarded.

4. Evaluation of study quality. Further refinement of the
found studies is performed to remove those studies not
directly related to the research question(s).

5. Data extraction and monitoring. The remaining stud-
ies are thoroughly analyzed and categorized according
to their methodology and conclusions.
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Figure 2. Illustration of the review process, with the number of articles that
passed filtering in each step. Created with PRISMA tool by Haddaway et al.
(2022).

6. Data synthesis. Using the gathered information, con-
clusions are drawn.

7. Draft the report. All conclusions are organized in a
comprehensive report of the whole process.

A summary of this procedure, and the number of articles
filtered out in each of these steps in this work can be found
in Figure 2.

3.1 Research Question

In accordance to the procedure of systematic literature re-
views, we register here the research questions utilized:

1. What is the degree and type of relationship that exists
between the effects of loot box usage and gambling ad-
diction symptoms?

2. Which experiments were performed to analyze this re-
lationship, and what were their conclusions?

3. What is still left to be done for a general conclusion of
this problem to be reached?

4. Are there studies in the field of responsible computing
that are concerned with minimizing the possible harm-
ful effects of loot boxes on humans?

3.2 Review Protocol

The search for articles was carried out in two parts by Duarte
on the Google Scholar (GS) platform, first in July, 2021, then
in March 2023. This is an online search tool specialized in
scientific articles, which was chosen due to its wide variety
of available works, including peer-reviewed articles with in-
dexed bases, and other kinds of academic papers, such as the-
ses. In it, keywords are used to perform the search, so the



results must contain them in their body and/or title. The key-
words used in this study were “gambling” “addiction” “loot
box” “systematic review”. This search string is intended to
find other systematic reviews, which would serve as a good
indicator of the general state of the field. In order to better
indicate which results were found in which search, the fol-
lowing sections will indicate the total number of studies that
reached that step, then indicate how many came from each
search, respectively.

3.3 Study Selection

This search gave us 198 (77 on the first part + 121 on the
second) results, which would be too many to analyze each
in detail. Furthermore, many of the articles obtained, due to
the imprecision of the search platform used, were not truly
relevant to the research questions. Therefore, by only verify-
ing the titles of the results, we were able to eliminate several
results. In this study, of the 198 results, 116 (39 + 77) were
eliminated due to their titles not referencing loot boxes di-
rectly or indirectly’.

3.4 Quality Evaluation

After initial filtration, 82 (38 + 44) results were left and their
contents were analyzed. As such, in this step the summaries
of the remaining studies were examined, so as to gain further
understanding of their subject matter. A categorization sys-
tem was also utilized in this step, in order to sort the works
based on which kinds of experiments and/or analyses were
performed en mass. Figure 3 shows the category summariza-
tion.

3.4.1 Removed Studies

We removed 39 (29 + 10) studies in this step due to not be-
ing directly related to the research questions. These articles
contain certain traits in common, and were classified accord-
ingly, as follows:

1. Focus on problem gaming: 13 (8+5) articles reference
loot boxes as a possible cause or catalyst for problem
gaming, i.e. gaming addiction. This is a condition where
a consumer of video games makes use of these prod-
ucts in such excess that they begin to ignore other daily
needs, such as biological necessities. Problem gaming
is a phenomenon studied alongside loot boxes, but with
many possible causes. As the focus of this review is on
effects caused only by loot boxes, these studies were
discarded. Between them there are 7 studies:

* an interview of problematic and normal video
game users about the difficulties they face
(Stevens et al., 2021);

* an interview on the usage of substances and symp-
toms representative of problem gaming and gam-
bling (Mills et al., 2020);

'Some articles used other terms to refer to loot boxes, such as “Mystery
Boxes”, ”Gacha”, and "Random Reward Mechanisms”. These works were
considered to be relevant for this step.
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* an investigation, seeking to identify the optimal di-
agnostic tool for problem gambling, which solicits
future studies on loot boxes (King et al., 2020b);

* an interview, investigating whether smartphone
video games are likely to cause problem gaming
symptoms (Tham and Perreault, 2021);

* an online survey, looking to determine the kinds of
harm experienced by regular gamers that were be-
lieved to be suffering from problem gaming were
attributable to playing video games, instead of
other factors (Carey et al., 2022);

* a survey, examining the effects of personal rela-
tive deprivation, and the search for upward soci-
etal mobility, as motivations for excessive gaming
(King and Wong-Padoongpatt, 2022);

* asurvey done on Japanese high school students in
order to determine if these students planned their
in-game purchases, and how that related to symp-
toms connected to problem gaming (Irie et al.,
2022);

There is also a series of systematic reviews (King et al.,
2019; Evren, 2020; Raneri et al., 2022), including a
meta-analysis focused on the relationship between loot
boxes and gaming and/or gambling addiction (Garea
et al., 2021). Finally, there is a piece on online gaming
and the characteristics of gaming disorder, its similar-
ities to other addictions, and current treatment options
(Columb et al., 2022), and an editorial on the Irish Jour-
nal of Psychological Medicine examining problem gam-
bling, which mentions loot boxes as a possible gray area
between video games and gambling.

. Focus on online gambling games: 3 (3+0) of the arti-

cles were on online gambling games, which are simula-
tors of traditional gambling games such as poker, black-
jack, slots, etc.. These are based on real cash prizes
instead of items with subjective and/or volatile value
which are found in loot boxes. In two of them, loot
boxes are cited as possible entryways for online gam-
bling games (Sirola et al., 2021; Floros, 2018), while the
third is a study made on the efficacy of warning labels
for online gambling games used in the United Kingdom
(Newall et al., 2020).

. Focus on traditional gambling addiction: 7 of the arti-

cles focused on addiction to gambling games, citing loot
boxes in part. Here there are systematic reviews about:

* categorization of gambling addiction, where loot
boxes are briefly mentioned (Beynon et al., 2020);

* the relationship between gaming and gambling,
specifically on how the former can lead to the later
(Ginley et al., 2019; Delfabbro and King, 2020);

* the effects of exposing youths to gambling propa-
ganda (Labrador et al., 2021);

There are also two chapters of medical books, one on
cognition and addictions that explores how cognitive
judgement and decision processes are part of the basis
from which cognitive distortions related to gambling
surge, using loot boxes as a modern example (Brooks
et al., 2020), while the other is on on issues related to
excessive gambling and gaming in high-level athletes



(Derevensky, 2022). Finally, there are two studies on
Australian adolescent gambling, one which cites loot
boxes directly (King et al., 2020c), while the other men-
tions “simulated gambling games” (Hing et al., 2022a),
and a study on young adults in the United States, exam-
ining whether problem gaming leads to gambling addic-
tion (King et al., 2020a). These also don’t enter into de-
tails on the consequences of the usage of loot boxes, and
were thus discarded.

4. Inaccessible: 5 (2+3) of the articles (Kelling and Tham,
2021; Rehbein et al., 2021; Woods, 2022; Annala, 2022;
Yin and Xiao, 2022) were inaccessible, asides from their
summaries, via the avenues available for this work, and
were thus discarded.

5. Other: 9 (9+0) of the articles were on specific topics.
Here we have:

* A systematic review on mental and physical health
problems in e-Sports players, e-Sports being video
games with large-scale professional tournaments.
One of the referenced studies cites loot boxes
(Palanichamy et al., 2020).

* A systematic review on modern gambling games
(Buchanan and Shen, 2021).

* An experiment investigating whether e-Sports
gamblers have higher addiction severity indices in
general when compared to regular sports gamblers.
Does not mention loot boxes.

* A systematic review on a kind of loot boxes, re-
ferred to as ‘skill-based’, where the consumer
must show a certain level of skill in one or more
aspects of the game in order to be able to use one
of its loot boxes (Pickering et al., 2020).

* A study analyzing the consequences and an-
tecedents of gambling addiction in 20 to 24 year
old’s. A rise in loot box purchases is indicated as
one of the motivations for the study (Emond et al.,
2020).

* An interview of players of the video game Fort-
nite, investigating playing and purchasing habits
and motivations (King et al., 2020d). Among the
acquired items reported, there were others besides
loot boxes, so this study was discarded.

* A short discussion on the phenomenons surround-
ing loot boxes, with no conclusions or data to be
used for our purposes (Zendle and Bowden-Jones,
2019).

¢ A study on the convergence of gambling and video
games, done on a population of citizens of Ontario,
Canada (Stark et al., 2020) mentions loot boxes.

* Ananalysis of American legislation on the relation
between loot boxes and gambling games, due to
the large presence of video game developers in the
country (Evans, 2020).

3.5 Data Extraction

After filtering, we were left with 45 (11+34) articles to be
analyzed in depth. These were summarized and categorized
according to the three main types of study identified being
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Article Categorization

N Approved

B Focus in problem gaming

®m Focus in traditional gambling
addiction

B Focus in problem gambling

M Inacessible

W Others

Figure 3. Summary of the categorization process of the selected studies.

done in them (Table 1), for better data synthesis on the fol-
lowing step:

3.5.1 Studies consisting of cross-sectional online sur-
veys

The majority (7+11) of the studies found were online cross-
sectional surveys, i.e., questionnaires put forward to partici-
pants recruited in some way, usually via an online volunteer
recruitment platformed (e.g. Amazon Mechanical Turk), or
the online discussion forum Reddit, seeking a punctual view
of the relevant data from different members of an affected
population. These questionnaires all had the hypothesis that
the consumption of loot boxes is psychologically similar to
that of gambling games, as well as the goal of testing this sup-
position using a survey that aimed to obtain data to be utilized
in some kind of statistical analysis, via some diagnostic tool
used in the field of psychology for the diagnosis of problem
gambling (e.g. Problem Gambling Severity Index). The main
difference between each of these works is which statistical
methods were used.
Among the methods used, we have:

+ Spearman’s Rank Correlations, mann-Whitney U and
Kruskal Wallis tests, moderation analysis, Cohen’s
Kappa, and analysis of qualitative data, done on data
obtained from a sample made up of adolescents, aged
16 to 18 (n=1155) (Zendle et al., 2019).

* Spearman’s Rank Correlations done on data corrected
with a bias correction test named "Harman’s Single Fac-
tor Test” (n=1201) (Zendle, 2020).

» Regression analysis on part of an international database
(n=1508), established via a series of international sur-
veys dubbed the e-GAMES initiative (Electronic Gam-
bling Multinational Empirical Surveys) (von Meduna
et al., 2020).

* Bi-variate and multi-varied path analysis done on data
from individuals recruited in a non-preferential form (n
=809) (Lietal., 2019).

* Logistical regression analyses and regular regression
analysis on results obtained from a representative sam-
ple of the estimated population of video game players



Paper Type Citations
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Cross-sectional
online surveys

Zendle et al. (2019); Zendle (2020); von Meduna et al. (2020); Li et al. (2019); Evren et al. (2021);
Zendle et al. (2020); Rockloff et al. (2021); Xiao et al. (2023); Forsstrom et al. (2022); Xiao et al.
(2022a); Lemmens (2022); Drummond et al. (2022); Newall et al. (2023); Garrett et al. (2023);
Spicer et al. (2022b); Close et al. (2022); Gonzalez-Cabrera et al. (2023); Hing et al. (2022b)

Literature
analysis/Discussion

European Parliament. Directorate General for Internal Policies of the Union. et al. (2020); McCaf-
frey (2022); Greer et al. (2022); Xiao and Declerck (2023); Xiao and Newall (2022); Xiao et al.
(2022b); Derevensky et al. (2021); Xiao and Declerck (2022); Xiao (2023b); Amadieu (2022);
Ghosh (2023); Macey et al. (2022); Montiel et al. (2022); Spicer et al. (2022d)

Specific Experiment

Coelho et al. (2022)

Brady and Prentice (2021); Primi et al. (2022); D’Amico et al. (2022); Aagaard et al. (2022);
Amano and Simonov (2023); Xiao (2023a); Sanmartin et al. (2022); Kamamura et al. (2022);

Table 1. Classification of articles according to the type of study performed.

in Turkey (n = 752) (Evren et al., 2021).

Spearman’s Rank Correlation, Mann-Whitney U tests,
and moderation analysis conducted on data obtained
from a population of volunteers (n=1607) (Zendle et al.,
2020).

Partial correlational analysis on a sample of individuals
aged between 12 and 24 from the region of New South
Wales, Australia (n = 1954) (Rockloff et al., 2021).
Correlation matrix and linear regression of data consist-
ing of demographics, income, loot box spending, risky
loot box index (RLI), and various psychological tests,
such as the PGSI, on a population of +18 year old resi-
dents of Mainland People’s Republic of China (n=2601)
(Xiao et al., 2023).

Exploratory factor analysis, Pearson correlation analy-
ses, and confirmatory factor analysis on data obtained
from a survey (n=364) of non-specific internet users, in
order to assess the accuracy of the Risky Loot Box In-
dex (Forsstrom et al., 2022).

Spearman’s Rank Correlation tests, a Point Biserial Cor-
relation test, Pearson’s Correlation tests, and a two-
sample z-test applied over demographic, PGSI, BIS-
Briefdata, and loot box usage data obtained from a sur-
vey of Chinese users of internet video gaming forums
and social media (n=879) (Xiao et al., 2022a).
Bivariate correlations between weekly time spent play-
ing and its potential predictors on data obtained from an
online questionnaire distributed among regional and in-
ternational Facebook groups, Discord servers, and other
online forums dedicated to Fifa Ultimate Team, aged 16
or older (n=1144), seeking to find which characteristics
are shared by these players (Lemmens, 2022).
Binomial logistic regression analysis, Risk Curves, and
Relative Risk analysis of two online surveys (total
n=2432) of American, Australian, and New Zealander
residents, in order to investigate whether use of loot
boxes can lead to severe psychological stress (Drum-
mond et al., 2022).

Spearman’s Rank correlation test, binary logistic regres-
sion, and a Tobit regression on data obtained from 18+
year old gamers residing in the UK (n=2027), seeking
to check if PGSI scores are positively related with loot
box expenditure (Newall et al., 2023).

+ Bayesian correlation on data obtained from two surveys
(total n=1484), in order to check if measures of impul-
sivity and reward sensitivity, as measured by the UPPS
Impulsive Behaviour scale, and the BIS/BAS-Drive, re-
spectively, could be used to predict loot box spending
(Garrett et al., 2023).

+ Comparison of loot box purchasing behaviour across de-
mographic variables and gambling engagement, estab-
lishing significance using false discovery rate, on data
obtained from 18+ UK respondents, aiming to measure
the correlation between loot box engagement and so-
cioeconomic correlates (Close et al., 2022).

* Cronbach’s alpha, McDonald’s Omega, central ten-
dency and dispersion, frequency analysis, point and
over time prevalences, sign test, Pearson’s Rho bivariate
correlation, and variance analysis with post hoc Games-
Howell comparisons. These tools were used on data
obtained from Spanish adolescents (n=2213), with the
goal of ascertaining the stability of loot box purchas-
ing in minors, and determining the presence and de-
gree of association between loot box purchasing and on-
line gambling and gambling disorder within six months
(Gonzalez-Cabrera et al., 2023).

 Biserial correlation, correlation matrices, and multino-
mial regressions performed on DSM-IV-MR-J results
and questions regarding loot box usage and monetary
gambling from 12-17 year old Australians (n=1669)
(Hing et al., 2022b).

* Frequentist Chi-Squared tests, equivalent Bayesian
Contigency tests, Wilcoxon tests, Bayesian t-tests, False
Discovery Rate, and a quantitative content analysis
done by a study seeking to establish if there are signs of
a “gateway” or “reverse gateway” effect between loot
box purchasing and gambling, performed on data from
UK adults (n=1102) (Spicer et al., 2022b).

The results of these analyses will be used to verify the con-
clusions obtained, which will be helpful in indicating the as-
pects of this problem that still need to be investigated.

3.5.2 Literature Analysis

14 (1+13) of the articles are literature analyses. The only one
that appeared in the original search was requested by the In-



ternal Market and Consumer Protection committee of the Eu-
ropean Union parliament, and done by the IPOL (Policy De-
partment for Economic, Scientific and Quality of Life Poli-
cies) (European Parliament. Directorate General for Internal
Policies of the Union. et al., 2020). This paper’s goal was to
measure the effects of loot box use in their consumers, partic-
ularly youths, and suggest courses of action, such as restric-
tions or prohibitions, to be taken, if deemed necessary. This
goal is achieved by presenting a general definition of loot
boxes and their related mechanisms, exploring articles done
by other researchers on the psychological effects of their use,
consulting relevant legislation of member countries of the Eu-
ropean Union and other international regulatory bodies, such
as the PEGI (Pan European Game Information) system.

The other reviews were gatherings of relevant works done
by academic groups, also seeking to summarize the conclu-
sions reached by these papers.

3.5.3 Specific Experiment

The final (1+8) articles were specific experiments, including
in-person surveys or non-survey trials. The only one found in
the original search(Brady and Prentice, 2021) is on an experi-
ment performed on a group of 25 male participants aged 18 to
30, with the hypotheses that loot box consumers would show
an increase in heart rate and GSR (galvanic skin response)
on the moment of purchase, and that this rise is more signifi-
cant in individuals with higher indices of problem gaming, as
measured by the Gaming Addiction Scale (Lemmens et al.,
2009). The experiment was performed by gathering the met-
rics in question for each participant 3 seconds before, during
and 3 seconds after each participant launched the video game
FIFA, and all three measurements again relating to the usage
of a loot box present in the game.
Among the others, we have:

» Two studies, both done on 1078 adolescents from urban
centers in Northeaster Italy. The first study was an in-
person survey, where the participants were asked about
their loot box usage, as well as gambling and video
gaming behaviours, if any. The second was done dur-
ing the COVID-19 lockdown, as there was an increase
in video game consumption during this period. These
studies seeked to determine the mechanisms of the rela-
tionships between these 3 factors (Primi et al., 2022).

* Recruitment of participants (n=153) to play a bespoke
videogame that featured a reward mechanism modelled
after loot boxes, and were acquired via currency gained
by simply playing (D’ Amico et al., 2022).

* Report on interviews and workshops conducted with
mobile game players, designers, developers, and busi-
ness developers regarding the prevalence of attention-
grabbing designs (Aagaard et al., 2022).

* Development and testing of an economic framework in
order to measure the relative importance of loot boxes
in a game’s environment (Amano and Simonov, 2023).

+ Investigation on whether the ESRB and PEGI boards
were consistently applying the ”In-Game Purchases (In-
cludes Random Items)” label to relevant games (Xiao,
2023a).

Duarte and Ishikawa 2023

+ Study comparing cognitive biases among problematic
gamblers, loot box purchasers and free loot box openers,
performed on individuals identified by Spanish institu-
tions dedicated to the treatment of gambling addiction,
and Spanish competitive e-sports team members (total
n=279) (Sanmartin et al., 2022).

+ Study on the effects of risk preference and, loss aver-
sion, and temporal preference on the behaviour of
gacha-purchasing Japanese teens and young adults
(n=1210) (Kamamura et al., 2022).

* Survey done on gamers from 5 Canadian universities as
well as the online forum Reddit, regarding loot box and
gambling engagement, as well as psychological charac-
teristics of both (Coelho et al., 2022).

4 Data Synthesis

As to the conclusions presented by the utilized articles, we
can identify a series of points in common.

4.1 There is a relationship between usage of
loot box and gambling addiction

All of the reviewed works here concluded that there is a sig-
nificant link between frequency and quantity of loot box con-
sumption, and factors indicative of gambling addiction, such
as how Zendle et al. (2019) observe that those who spent
money purchasing loot boxes in a given month were shown
to possess problem gambling severity ratings that were twice
as high as the used baseline.

Even more noteworthy are the conclusions that youths
were affected more intensely, as indicated by the results of
the study of Rockloff et al. (2021), where more than half of
the youths interviewed, aged 12 to 17 and consumers of loot
boxes, showed problems related to consumption of gambling
games. It should be noted that this does not suggest that us-
age of loot boxes is linked to participating in gambling, but
to symptoms similar to those identified as consequences of
such, which, when combined with the hypothesis postulated
by von Meduna et al. (2020), where they observed that people
with less available income would spend more of that capital
on loot boxes, just as seen in studies on gambling, indicates
a need for regulation of their use.

However, it is important to highlight the conclusions of the
IPOL report, specifically on the link between loot box con-
sumption and gambling addiction, and the consequences of
regulatory measures taken by the offices of certain member
countries of the European Union. Firstly, it is cited that, in
the revised articles, it was not established what is the direc-
tion of the link between loot box usage and gambling addic-
tion habits, or in other words, whether purchasing loot boxes
leads to symptoms of problem gambling, or if those that al-
ready show these symptoms are attracted to loot boxes. They
conclude:

“Researchers are unable to establish whether loot box
spending leads to problem gambling, or whether online game
players with pre-existing problems are especially attracted to
spending money on loot boxes.” (European Parliament. Di-
rectorate General for Internal Policies of the Union. et al.,



2020).

This indicates that, while regulation is necessary, the mo-
tives and manner necessary have not yet been established,
which can lead to excessive or insufficient restrictions on the
practice, among other problems.

Secondly, we should note the efficacy and results of the
regulatory methods utilized. Belgium (Gerken, 2018) and the
Netherlands completely illegalized the sale and usage of loot
boxes in games distributed in their territories. This resulted in
adaptations by the various video game developers that oper-
ate in these countries (European Parliament. Directorate Gen-
eral for Internal Policies of the Union. et al., 2020), such as
changing to a traditional system, where the player may di-
rectly acquire the desired item for a shown price, or clearly
announcing the probabilities behind what will be awarded
by a given loot box, as we can see in Figure 4. Other actions
include, however, changing characteristics of their loot box
system implementation such that these would avoid the spe-
cific legal definition, such as presenting the contents of the
loot box before purchase or, problematically, removing the
content granted by the loot boxes from those instances of the
game sold in these countries. In summary, the regulations
implemented resulted in a multitude of actions by these com-
panies, but as some were undesired, it remains difficult to
determine if they were, in all, more beneficial than not.

4.2 There is a lack of longitudinal studies

All, except for one Brady and Prentice (2021), of the ex-
periments analyzed from the articles obtained were cross-
sectional, which serve to provide a temporally punctual sam-
ple of the subgroups present in a population. However, in-
dividually, these don’t show long-term effects that may af-
fect the population. This fact is brought up by the authors of
these studies in their *future works’ sections. Zendle, for in-
stance, notes, regarding the question of the direction of the
link found, that their greatest limitation was that it was yet
another cross-sectional study, which are not sufficient to es-
tablish precedence (Zendle, 2020).

4.3 Most experiments were performed online

Another aspect shared by the cross-sectional experiments is
the source of the volunteers used and the method of applica-
tion of the questionnaires. Most of the former were recruited
via some online platform for the recruitment of volunteers to
answer surveys in exchange for some reward, usually cash.
Although this method is low-cost, both monetarily and tem-
porally speaking, it has significant flaws. Firstly, the user
population in these platforms is not assuredly representative
of any other population asides from itself. This is due to how
there is no guarantee that the interviewee is really answer-
ing the survey in good faith, which is a concern in traditional
survey applications but is exacerbated here due to its inter-
national availability. Even when tools are used to verify a
user’s place of origin, for example, this can be faked using
a Virtual Private Network to mask the public IP address of
the user’s device. Methods such as these are known to the re-
searchers, which can take measures to further guarantee the
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authenticity of a user’s answers, such as eliminating submis-
sions from users that answered too quickly, or always select
the first available answer, etc.

5 Conclusion

The study of the effects resulting from consumption of loot
boxes is still in its primordial stage, but is constantly advanc-
ing. According to what was seen here, we have the following
as the answers to our research questions:

1. What is the degree and type of relationship that exists
between the effects of loot box usage and gambling ad-
diction symptoms?

e There is a low- to medium-level link between us-
age of loot boxes and symptoms of gambling ad-
diction.

2. Which experiments were performed to analyze this re-
lationship, and what were their conclusions?

* Cross-sectional studies were the ones primarily
performed, which indicates there is a certain
amount of predictability between consumption of
loot boxes and appearance of symptoms related to
gambling addiction. This link is even more preva-
lent in teenagers.

3. What is still left to be done for a general conclusion of
this problem to be reached?

* There is a lack of longitudinal studies to explore ef-
fects resulting from long-term loot box consump-
tion, as well as a lack of studies that establish the
direction of the link.

4. Are there studies in the field of responsible computing
that are concerned with minimizing the possible harm-
ful effects of loot boxes on humans?

* There is still a need for more studies in the com-
puting area aimed at researching algorithms that
seek to minimize potentially harmful effects of
computer products and services before they are
launched on the market.

Regarding the lack of long-term studies, we hypothesise
that due to how recent this particular field of study is, there
are not yet resources, financial or otherwise, available such
that this kind of study could be performed. We suggest, then,
that a future study could perform some kind of algorithmic
simulation that could, in mass, illustrate the possible actions
that a group of consumers could take. This would allow a pre-
liminary analysis, that could serve as justification for future
studies.

Proving that a product or service is the cause of harm to
the user or society is not trivial, as the systematic review car-
ried out in this work shows. It took more than fifty years to
prove that cigarettes cause cancer and the companies that sell
them were held accountable (Pearl and Mackenzie, 2018). It
was recently reported by the press that companies behind so-
cial networks designed algorithms that increase the proba-
bility that their users will be logged in for longer (Seymour,
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PREMIUM GOLD PACK

Gold 75+ Player

Gold 82+ Player

Gold 84+ Player

robabilit

generated 2

Minimum probability of getting one or more players of the OVR range or described category in this pack.

100%

20%

4.5%

Figure 4. Example of the adaptation taken on loot boxes present in the video game FIFA. Now the exact probabilities of each type of result are shown. Source:
https://www.tweaktown.com/news/66350/ea-promises-more-transparency-around-lootbox-odds/index.html

2019; Maccluskey, 2022). Although proving that this leads
to addictive habits is not trivial, considering all the evidence
found, there is a moral obligation for these practices to be, at
the very least, subject to some kind of oversight by an orga-
nization. In other words, if advertisements are considered to
need to be subject to self-regulatory agencies, as well as new
drugs and pesticides, then so should loot boxes.

6 Limitations

This study was limited by several factors, namely that most
research involving experiments did not make their data avail-
able for general access, so the analysis performed here was
somewhat restricted. Additionally, the amount of resources
available for this project did not allow exploring other as-
pects of this problem, such as the effectiveness of each tech-
nique used to increase the attraction of loot boxes. It would
also be interesting to explore these topics from a psycholog-
ical and UX point of view to examine how the mechanisms
that electronic games use are employed to attract, retain, en-
courage, and provoke players to perform microtransactions.
These spaces are left as topics for future work.
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