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Objectives: Cryptocurrency trading has gained popularity over the last few years. Trading is facilitated by
online platforms that enable 24/7 trading. Cryptocurrency trading is potentially attractive to gamblers,
and it may increase their gambling problems. Furthermore, cryptocurrency trading might be a partic-
ularly harmful activity for those gambling offshore. We investigated whether cryptocurrency trading
predicts excessive gambling over time. We also analyzed how cryptocurrency trading combined with
offshore gambling is associated with excessive gambling.
Study design: This was a population-based longitudinal survey study.
Methods: We surveyed a sample of Finnish people aged 18—75 years (N = 1022, 51.27% male) at three
time points in 6-month intervals: April 2021 (T1), October to November 2021 (T2), and April to May 2022
(T3). Of the original T1 respondents, 66.80% took part in T2 and T3. Outcome measure was excessive
gambling using the Problem Gambling Severity Index, and the predictor was cryptocurrency trading. We
adjusted models for onshore and offshore gambling online, excessive gaming (Internet Gaming Disorder
Test), excessive internet use (Compulsive Internet Use Scale), excessive alcohol use (Alcohol Use Disor-
ders Identification Test), and sociodemographic background factors. We used multilevel regression
models to investigate within-person and between-person effects.
Results: Cryptocurrency trading has increased in popularity over time. Within-person changes in cryp-
tocurrency trading predicted increased excessive gambling. Excessive gambling was also generally more
common among cryptocurrency traders. The full model that was adjusted for the number of confounding
factors showed that cryptocurrency trading had a within-person effect on excessive gambling. Of the
confounding factors, offshore online gambling, excessive gaming, and excessive internet use had within-
person effects on excessive gambling. Offshore and onshore online gamblers and excessive gamers
showed more excessive gambling than others. Those participants who were both cryptocurrency traders
and offshore gamblers showed significantly higher rate of excessive gambling than others.
Conclusions: Cryptocurrency trading is a risky activity and associated with a higher rate of excessive
gambling over time. Such activity is especially risky among offshore online gamblers, who could view
cryptocurrency trading as another form of gambling or as a way to make money for gambling. Policy-
makers and counselors should be aware of the risks of cryptocurrency trading.
© 2022 The Author(s). Published by Elsevier Ltd on behalf of The Royal Society for Public Health. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

became an official partner of Formula 1 in 2022. At the same time,
2022 has shown the volatility of cryptocurrency trading with the

Cryptocurrency trading has received increasing attention over the
past few years. Various global companies have created platforms that
make cryptocurrency trading easily accessible and convenient. These
services and platforms are currently widely marketed not only on-
line but also at major sporting events.! For example, crypto.com
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complete collapse of stablecoin TerraUSD in May.

Cryptocurrency trading is based on blockchain technology,” a
distributed ledger that allows for real-time peer-to-peer operations,
through which people can buy and sell virtual currencies any time of
the day.? Bitcoin is the most well-known cryptocurrency, but thou-
sands of cryptocurrencies are currently on the market.* Cryptocurrency
trading has caused concerns among policymakers because of its risks,
including high volatility, cybersecurity, and lack of regulation, which
may be attractive to, for example, criminal groups.”
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The cryptocurrency market's high volatility, fast-paced envi-
ronment, focus on short-term gains, and high risks are among
factors that have led cryptocurrency trading to be considered an
online gambling-like activity in academic literature.>® Whereas
previous research has shown that excessive day trading and stock
market trading is related to problem gambling,’~® researchers have
analyzed the associations and similarities of cryptotrading and
gambling in fewer recent studies. Mills and Nower found that
trading cryptocurrencies was strongly associated with excessive
gambling.® Oksanen et al. found that cryptocurrency trading was
associated with excessive gambling (i.e. gambling problems),
excessive gaming, and excessive internet use.” Cryptocurrency
traders are likely motivated by novelty and risk-seeking behavior
and influenced by prior investing patterns.'®!" However, longitu-
dinal research is necessary to analyze cryptocurrency trading's
potentially growing impact on gambling problems.

Previous studies have suggested that people found trading plat-
forms while at home at the beginning of the COVID-19 pandemic in
2020.>13 At the same time, regular gambling activities were lacking
due to lockdowns and the resultant lack of sporting events.'* Gam-
blers might have moved to speculative trading markets at this point.
According to a cross-national study, investing during COVID-19
increased the most in countries that produced more gambling op-
portunities.'® It is equally likely that due to the COVID-19 pandemic,
many gamblers moved to online gambling sites that did not suffer
from lockdowns. It is therefore very important to analyze crypto-
currency trading in the context of online gambling in general.

The rapid rise of online gambling has made offshore gambling
sites available to anyone interested.'®!” Offshore gambling refers to
operators who do not hold valid licenses in given jurisdictional areas
but provide gambling services to customers in that area against the
local restrictions, thus providing gamblers a way to circumvent these
restrictions and conceal their gambling. In previous studies, offshore
gambling has been associated with more severe gambling problems
than gambling on licensed onshore sites.'%!” Offshore gambling sites
can be tempting for many, as they are often heavily advertised with
high payout rates, benefits and bonuses, and the ability to use local
currency.”’ At the same time, they pose a risk of excessive gambling
with their almost unlimited selection of potentially high-risk
gambling options with little regulation. Given the similarities be-
tween online gambling and cryptocurrency trading, cryptocurrency
trading can serve as an attractive expansion of monetary activities
for those engaged in offshore gambling. Moreover, cryptocurrency
traders and offshore gamblers share similar demographic charac-
teristics, such as being male and young.>%%1819

We investigated whether cryptocurrency trading predicts gambling
problems over time. We were mostly interested in the changes over
time within individuals (i.e. within-person change). This is the first
longitudinal study to investigate the role of cryptocurrency trading in
excessive gambling. Our research questions were the following:

1) Does cryptocurrency trading predict excessive gambling over time?
2) How is cryptocurrency trading combined with offshore
gambling associated with excessive gambling?

Methods
Participants and procedure

This study is based on longitudinal Gambling in the Digital Age
survey. We surveyed a sample of Finnish speakers in mainland
Finland. They were aged 18—75 years (N = 1022; 51.27% male, 48.43%
female, and 0.03% other gender). We collected the data at three
points in 6-month intervals: April 2021 (T1), October—November
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2021 (T2), and April-May 2022 (T3). Of the original T1 re-
spondents, 66.80% took part in T2 and T3. The participants repre-
sented all areas of mainland Finland, and 36.30% were from the
Helsinki-Uusimaa region, 20.25% from Southern Finland, 24.27%
from Western Finland, and 19.18% from Northern and Eastern
Finland.

Non-response analysis between those who responded at all
three points (N = 1022) and the original T1 respondents (N = 1530)
showed that the respondents in the final sample were, on average,
older (49.50 years vs 46.67 years). No major dropout occurred
based on gender, geographical area, income, education, marital
status, or occupational status, but the mean rate of excessive
gambling based on the Problem Gambling Severity Index (PGSI)
was lower in the final sample than in T1 (1.15 vs 1.31). Considering
that our sample in T1 included more gamblers than some estima-
tions in the general population,”° our final sample is closer to these
estimations. The final data do not include any major biases,
compared with the general population, based on population census
figures by Statistics Finland.?'

After each phase of data collection, we reviewed the data in
accordance with the data quality protocol of the project that was
stored on the Open Science Framework website before data collec-
tion. Integrity and quality checks on the data included attention
checks, patterned-response checks, rapid-response checks, and non-
sensical-response checks.>>?> We also checked the open-ended
comments that some of the participants gave after the survey to
evaluate potentially biased motives to respond or other potential
problems with the survey.

The Academic Ethics Committee of the Tampere region
approved the study in March 2021. Participation was voluntary, and
we informed the participants about the aims of the study. The study
also complies with the European Code of Conduct for Research
Integrity, the General Data Protection Regulation of European
Union, and fundamental ethics principles, including those reflected
in the Charter of Fundamental Rights of the European Union.

Measures

As the dependent variable for our study, we used the PGS,
which is a widely used general population screener for excessive
gambling.”4 2 We asked respondents about their gambling prob-
lems during the previous 6 months (e.g. “Have you felt guilty about
the way you gamble or what happens when you gamble?”). The
response choices were 0 (never), 1 (sometimes), 2 (most of the time),
and 3 (almost always). Higher PGSI scores indicate more severe
excessive gambling. The scale had excellent internal consistency at
all points, as measured with McDonald's omega (T1: w = 0.94, T2:
w = 0.93, T3: w = 0.94).

Cryptocurrency trading was the main independent variable. We
asked about cryptocurrency trading in a pattern of questions on
activities taken place during the past 6 months. The question was,
“How often have you traded in crypto markets (e.g., Binance, Bit-
Panda)?” We created a dummy variable for those who had traded in
crypto markets within the previous 6 months (0 = no, 1 = yes).

We measured onshore and offshore online gambling in a larger
pattern about activities during the past 6 months. The question on
onshore online gambling concerned the gambling monopoly
Veikkaus site. Regarding offshore online gambling sites, we asked
about “gambling in offshore online gambling sites (other than
Veikkaus or Paf).” For both measures, we created dummy variables
indicating those gambling in onshore and offshore online sites
during the past 6 months (0 = no, 1 = yes).

As a measure for excessive gaming, we used the 10-item
Internet Gaming Disorder Test”’ which contains statements
about excessive behaviors in gaming (e.g. “How often have you felt
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restless, irritable, anxious and/or sad when you were unable to play
or played less than usual?”). We were interested in the previous 6
months. Answer choices were 0 (never), 1 (sometimes), and 2
(often). Higher Internet Gaming Disorder Test scores indicated
more severe excessive gaming. The scale had good internal con-
sistency, ranging from good to excellent (T1: w = 0.88, T2: w = 0.90,
T3: w = 0.88).

We used the Compulsive Internet Use Scale (CIUS) to measure
excessive internet use.”® The CIUS includes 14 items and has been
widely used in studies on excessive, problematic, or addictive
internet use.>®>° Similar to other screeners of excessive behavior, it
measures withdrawal, loss of control, continued use despite
negative consequences, guilt, and negative comments from close
ones (e.g. “do others (e.g., friends, parents, partner) say you should
use the internet less?”). The participants responded on a scale from
0 (never) to 4 (very often). Higher CIUS scores indicate more severe
excessive internet use. The scale had excellent internal consistency
at all points (T1: w = 0.95, T2: w = 0.95, T3: w = 0.95).

To measure excessive alcohol use, we used the Alcohol Use
Disorders Identification Test, which is a widely used three-item
screener for excessive drinking.>">? The three items measure fre-
quency of drinking, heavy drinking, and units per drinking occa-
sion, and response options range from 0 to 4. Higher Alcohol Use
Disorders Identification Test scores indicate a higher risk for
excessive drinking. The scale showed good internal consistency at
all points (T1: w = 0.82, T2: w = 0.83, T3: v = 0.84).

To measure psychological distress, we used the 5-item Mental
Health Inventory, which is a short version of the original long in-
ventory, and it includes items on mood, such as positive affect,
emotional control, depression, and anxiety (e.g. “How much of the
time, during the last month, have you felt downhearted and
blue?”).2® The 5-item Mental Health Inventory is considered a valid
screener of mood disorders in the general population.?4 36
Response options range from 1 (none of the time) to 6 (all of the
time), and we reverse coded two of the items on positive affect. The
measure had good internal consistency at all points (T1: w = 0.89,
T2: w = 0.88, T3: w = 0.87).

Background information included sociodemographic variables
that we treated as controls. We created a dummy variable for age,
indicating 40 years or older (69.37%). For male gender, we created a
dummy variable (51.27% of the participants). We grouped partici-
pants who chose “other” gender (n = 3) together with those who
chose “female.” We categorized education on the basis of having at
least a science university degree (i.e. typically master's degree,
21.72%) and high income on the basis of at least 4000 euros income
per month (17.03%). We also created a dummy variable for those
married or in a registered relationship (59.78%) and for those who
were working as employed, self-employed, or with scholarship
(51.57%).

Statistical analyses

We conducted statistical analyses using Stata 17 software. We
report short descriptive findings followed by the main analyses,
focusing on the relationship between cryptocurrency trading and
excessive gambling. The linear multilevel hybrid models had
excessive gambling as a dependent variable, and we were mainly
interested in cryptocurrency trading's effects on excessive
gambling over time. Hybrid models allow for the estimation of
within-person effects and between-person effects simultaneously
in the same model, and they thus combined the strengths of
random-effect and fixed-effect approaches and solved their short-
comings.’”>® We ran these models with xthybrid command in
Stata.>® Within-person effects indicate how changes in time-
variant independent variables are associated with changes in the
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time-variant dependent variable. Between-person variables show
group differences between individuals.

The models also included several within-person and between-
person control variables. For example, our model controlled for
onshore and offshore online gambling and accounted for excessive
drinking, gaming, and internet use and psychological distress. Ad-
justments of these factors gave us better grounds to claim that the
main independent variable of interest has an effect on the depen-
dent variable. As this is a longitudinal study, our main point of in-
terest was only the within-person effect of cryptocurrency trading
on excessive gambling. We report regression coefficients (B) and
their standard errors, 95% confidence intervals (95% Cls), Z values,
and P-values for statistical significance.

Our additional analyses focused on the interaction between
cryptocurrency trading and onshore and offshore online gambling.
We conducted these analyses using multilevel linear mixed-effects
regression in Stata. This model had robust Huber-White standard
errors and an unstructured covariance structure for random in-
tercepts and slopes. We adjusted the model for the same control
and sociodemographic variables as in the main hybrid models. We
present plotted predictive margins in figure.

Results

In T1, 5.28% of the participants were trading cryptocurrencies.
Cryptocurrency trading had increased in popularity over time, as in
T2, 6.26% of participants were trading cryptocurrencies and 7.34%
in T3 (see Table 1). The fixed-effects change of cryptocurrency
trading over time was statistically significant between T1 and T3
(P = 0.004). Onshore and offshore online gambling did not increase
from T1 to T3, and none of the changes over time were statistically
significant.

We ran the first hybrid models including cryptocurrency trading
as an independent variable and age and male gender as controls.
The results show that cryptocurrency trading had a within-person
effect (B = 1.22, 95% ClI = 0.47, 1.97, Z = 3.17, P = 0.002) and a
between-person effect (B = 3.32, 95% CI = 1.69, 4.94, Z = 3.99,
P < 0.001) on excessive gambling. These results show that increases
in cryptocurrency trading are associated with increases in PGSI
scores for excessive gambling (within-person effect). Furthermore,
cryptocurrency traders had higher average PGSI scores than those
not trading cryptocurrencies (between-person effect).

Table 2 presents our full models. They show that after we
adjusted a number of confounding factors, cryptocurrency trading's
within-person effect on excessive gambling was statistically sig-
nificant (B = 0.94, 95% CI = 0.35, 1.52, Z = 3.13, P = 0.002). Cryp-
tocurrency trading's between-person effect was no longer
statistically significant. This is explained by number of stronger
between-person predictors. Regarding control variables, offshore
online gambling and excessive gaming had within-person and
between-person effects on excessive gambling. Excessive internet
use had a within-person effect and onshore online gambling a
between-person effect on excessive gambling.

The last part of our analysis focused on the potential role of
offshore online gambling. We found out that among offshore
gamblers, many traded cryptocurrencies, and the proportion
increased over time. In T1, 19.08% of offshore gamblers traded
cryptocurrencies; in T2, 24.49%; and in T3, 28.06%. Relatively few
onshore gamblers traded cryptocurrencies: 7.09% in T1, 8.20% in T2,
and 9.95% in T3. Our multilevel linear mixed-effect model focused
on interactions of onshore and offshore online gambling with
cryptocurrency trading. We found that offshore online gambling
and cryptocurrency trading interacted, indicating that excessive
gambling is particularly strong among cryptocurrency traders who
gamble offshore (see Fig. 1).
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Table 1

Descriptive statistics of main study variables.

Public Health 213 (2022) 85-90

Continuous variables Range T1, M (SD) T2, M (SD) T3, M (SD) Zero order correlations at T1
1 2 3 4 5 6 7
1. Excessive gambling 0-25 1.15(3.02) 1.12 (2.98) 1.11 (3.04) 1
2. Excessive gaming 0-16 1.12 (2.36) 1.24 (2.52) 1.10 (2.28) 0.53%#* 1
3. Excessive internet use 0-52 7.95 (9.06) 8.20 (9.65) 7.85(9.31) .32 0.49%#* 1
4. Excessive drinking 0-12 3.54 (2.71) 3.46 (2.73) 3.42(2.72) 0.17***  0.08* 0.03 1
5. Distress 5-30 12.24 (4.67) 1220 (4.58) 12.28 (4.43)  0.24***  0.31***  043***  0.07* 1
Categorical variables Coding  T1, % yes T2, % yes T3, % yes
6. Cryptocurrency trading 0/1 5.28% 6.26% 7.34% 0.22%%%  021**  0,17***  0.0499 0.12%%* 1
7. Onshore online gambling  0/1 63.50% 62.04% 61.94% 0.23**+  0.11***  0.02 0.16***  0.03 011+ 1
8. Offshore online gambling  0/1 14.87% 14.38% 13.60% 047*%*%  0.26%*%*  0.11***  021**%*  0.13***  026%**  0.27***

Note. ***P < 0.001, *P < 0.05.

Discussion

We investigated whether cryptocurrency trading predicts
excessive gambling over time. We also analyzed how crypto-
currency trading combined with offshore gambling is associated
with excessive gambling. We found that cryptocurrency trading
had increased its popularity a bit over time in our sample. Cryp-
tocurrency trading had a robust within-person effect on excessive
gambling in all our models. Considering that we adjusted our
model for the number of confounding factors, cryptocurrency
trading is likely increasing excessive gambling.

Previous studies have not included longitudinal data, but our
results are in line with general notions produced by the previous
research.%” Cryptocurrency trading is a highly speculative activity,
and major winnings promised by the sites are potentially attractive
to users. Given the potential fast and large gains, high-risk cryp-
tocurrency traders may make fast-paced transactions that do not
nurture a growing investment over time but are instead similar to
action-oriented gambling and characterized by chasing and feel-
ings of rush.® It is also conceivable that options to use high leverage
for trading are very attractive to those who already have existing
gambling problems. Our results show that an increase over time in

cryptocurrency trading is associated with increases in excessive
gambling.

Our results also showed that offshore online gambling had
strong within-person and between-person effects on excessive
gambling, which shows that not only those who gamble offshore
report stronger excessive gambling but the increase in offshore
gambling over time is associated with an increase in excessive
gambling. The potential harms of offshore gambling are currently
widely discussed.'>'® Our results provide new longitudinal evi-
dence of the phenomenon and demonstrate that offshore online
gambling is a more significant risk factor in excessive gambling
than regulated onshore online gambling.

The combination of offshore gambling and cryptocurrency
trading was clearly associated with more severe gambling prob-
lems in our results. We believe this result is important as crypto-
currency traders are likely attracted to offshore online gambling
sites and offshore online gamblers to cryptocurrency trading ac-
tivities. Some online operators even take bets on cryptocurrencies,
which may encourage gamblers to explore new forms of crypto-
currency trading. These types of expanded gambling and trading
opportunities highlight the shortcomings of online gambling op-
erators to provide a certain level of safety for their users and ways

Table 2
Hybrid models showing within-person and between-person effects on excessive gambling.
Full model
B SE (B) 95% ClI Z P

Within-person effects
Cryptocurrency trading 0.94 0.30 0.35 to 1.52 3.13 0.002
Onshore online gambling 0.04 0.08 —0.12 to 0.20 0.49 0.625
Offshore online gambling 0.65 0.20 0.26 to 1.05 3.24 0.001
Excessive gaming 0.27 0.05 0.17 to 0.37 5.36 <0.001
Excessive internet use 0.05 0.01 0.03 to 0.07 4.49 <0.001
Excessive drinking 0.08 0.04 —0.01 to 0.16 1.83 0.067
Distress 0.00 0.01 —0.02 to 0.02 0.05 0.961

Between-person effects
Cryptocurrency trading 0.32 0.50 —0.67 to 1.30 0.64 0.525
Onshore gambling online 0.51 0.11 0.30 to 0.72 4.80 <0.001
Offshore gambling online 3.49 0.44 2.62 to 4.36 7.84 <0.001
Excessive gaming 0.51 0.08 0.35 to 0.67 6.35 <0.001
Excessive internet use 0.02 0.01 —0.01 to 0.05 137 0.170
Excessive drinking 0.05 0.03 —0.01 to 0.11 1.65 0.100
Distress 0.02 0.02 —0.01 to 0.06 1.26 0.208

Controls
Age >40 years 0.53 0.18 0.18 to 0.88 297 0.003
Male -0.26 0.14 —0.53 to 0.02 -1.83 0.067
University degree -0.15 0.13 —0.40 to 0.11 -1.12 0.261
High income -0.09 0.19 —0.46 to 0.27 -0.49 0.626
In official relationship -0.10 0.14 —0.38 t0 0.18 -0.69 0.491
Working -0.05 0.13 —0.31 to 0.20 —-0.40 0.690

CI, confidence interval.
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Linear prediction, fixed portion

T
No Yes
Offshore online gambling

—#—— No cryptocurrency trading —A— Cryptocurrency trading ‘

Fig. 1. Excessive gambling among those who trade cryptocurrencies and gamble
offshore.

to moderate their gambling, and call for safer gambling and con-
sumer protection practices.>® There are also indications that as the
marketing of traditional gambling has been banned in professional
sports, the advertising of cryptocurrency trading and financial
trading apps has increased.' As the online environment makes it
easier to become involved in various types of risky behaviors and
conceal them from others, it is possible that the occurrence of more
severe gambling and other problems also increases. These trends
involving offshore online gambling and cryptocurrency trading
should be researched and monitored closely in future as they
represent a fast-changing area and, as such, a challenge for legis-
lators and policymakers to keep up with.

Limitations and strengths

We limited this study to participants from Finland, so future re-
searchers could investigate the observed associations in cross-
cultural contexts. Our study is also limited by self-reported mea-
sures, as the results were based on the participants' perceptions and
evaluation of themselves. Similarly, as participation was voluntary, it
may have been influenced by participants' personal interest in the
topic. The study's strengths include longitudinal sample and low
dropout rate. This is also the first longitudinal study to investigate
cryptocurrency trading's effect on excessive gambling.

Conclusion

The results of this three-wave longitudinal study show that
cryptocurrency trading predicts excessive gambling. Crypto-
currency trading combined with offshore online gambling was
associated with more severe excessive gambling. Our results imply
that cryptocurrency trading should be considered a very risky ac-
tivity for online gamblers. Cryptocurrency trading itself is highly
speculative activity, but it is marketed aggressively to consumers
despite the risks. Existing problems with gambling are likely to
increase with cryptocurrency trading. Policymakers and councilors
should be aware of the risks of cryptocurrency trading.
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