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INTRODUCTION: Loot boxes (LBs) are chance-based microtransactions embedded in videogames and
have attracted sustained attention because they share several structural features with gambling,
including monetary expenditure, uncertainty of outcome, and rewards with perceived or real value
(Drummond et al., 2020; Spicer et al., 2022). Their presence in games used by minors raises specific
public-health and regulatory concerns, since adolescents may be exposed to gambling-like
reinforcement mechanisms before legal access to traditional gambling. Prior evidence has consistently
linked LB purchasing with problem gambling, online gambling and problematic gaming, but most studies
remain cross-sectional, and longitudinal research with minors is still scarce (Gonzalez-Cabrera et al.,
2022, 2023; Montiel et al., 2022). Two-wave studies suggest that LB purchasing can be persistent and
prospectively associated with online gambling; however, evidence based on three or more waves is
limited. This study therefore examines LB purchasing in Spanish adolescents across three assessment
waves, focusing on prevalence, longitudinal trajectories, transitions, temporal dependence and
prospective associations with online gambling behaviour, Internet Gaming Disorder (IGD), and Online
Gambling Disorder (OGD). METHODS: A prospective longitudinal school-based study was conducted in
Valencia, Spain, using a non-probabilistic incidental sample. The final analytical sample consisted of 667
adolescents with complete LB purchasing data across three waves, assessed approximately six months
apart (55.6% boys; age range: 11-17 years; mean age at T3 = 14.35, SD = 1.25). LB purchasing was
assessed for the previous 12 months at T1 and for the previous 6 months at T2 and T3, matching the
inter-wave interval. Online gambling behaviour was assessed with a dichotomous screening item; OGD
symptoms were assessed with the Online Gambling Disorder Questionnaire among respondents
reporting online gambling, and IGD was assessed using the Spanish version of the IGD9-SF. Analyses
included point prevalence estimates, three-wave trajectory classification, transition matrices, incidence,
remission and persistence rates, McNemar tests, Cohen’s kappa, a first-order Markov GEE model, and
relative risks (RR) for prospective associations with subsequent outcomes. RESULTS: LB purchasing was
common and relatively stable across follow-up. Point prevalence was 27.7% at T1, 32.2% at T2 and 29.4%
at T3. Marked sex differences were observed at all waves: among boys, prevalence ranged from 44.7%
to 49.1%, whereas among girls it ranged from 6.4% to 11.1%. Trajectory analyses showed substantial
heterogeneity. Sustained non-purchasing was the most frequent pattern (56.2%), while 16.6% of
participants reported persistent purchasing across all three waves. Persistent purchasing was much
more frequent among boys than girls (27.0% vs. 3.7%), whereas sustained non-purchasing was more
frequent among girls (82.8% vs. 35.0%). Transition analyses indicated moderate temporal stability. From
T1 to T2, incidence among non-purchasers was 14.3%, remission among purchasers was 21.1%, and
persistence reached 78.9%. From T2 to T3, incidence was 12.4%, remission increased to 34.9%, and
persistence declined to 65.1%, suggesting that the behaviour is stable but not immutable. Cohen’s kappa
values were moderate (0.62 for T1-T2; 0.54 for T2—T3; 0.55 for T1-T3). In the first-order Markov GEE
model, prior purchasing was the strongest predictor of subsequent purchasing (OR = 11.34; 95% CI [7.93,
16.20]), and girls had substantially lower odds of purchasing than boys (OR = 0.27; 95% CI [0.20, 0.38]).
LB purchasing was also prospectively associated with subsequent online gambling. In the total sample,
T1 purchasing predicted higher risk of online gambling at T2 (RR = 2.38; 95% CI [1.51, 3.75]), and T2
purchasing predicted higher risk at T3 (RR = 1.80; 95% CI [1.07, 3.03]). The T1-T3 estimate also indicated
increased risk, although with weaker evidence. Sex-stratified analyses showed increased risk among both
boys and girls in the T1-T2 transition, while the T2—T3 association remained clearer among boys. For
clinical indicators of IGD and OGD, point estimates were generally positive but confidence intervals were
wide and often included the null value, indicating limited precision and insufficient evidence for firm



conclusions. CONCLUSIONS: LB purchasing in adolescence appears to be prevalent, sex-differentiated,
and temporally dependent. The findings support the interpretation of LB purchasing as a stable
behavioural risk marker and show a prospective association with later online gambling involvement.
However, the results do not establish a causal gateway mechanism, and evidence regarding clinical
IGD/OGD indicators remains inconclusive because of low case frequency and limited precision. These
findings reinforce the need for prevention, systematic monitoring of digital spending practices among
minors, and regulatory safeguards for chance-based monetisation mechanics in videogames.

ENDNOTES
1 Randomized, purchasable reward mechanisms embedded in videogames.

2 IGD = Internet Gaming Disorder; OGD = Online Gambling Disorder; LB = loot box; RR = relative risk; GEE
= generalized estimating equations.
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