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Abstract
Online and land-based gambling differ in terms of participation and harms. Multimode 
gambling has also been distinguished as a separate mode. The current study uses the 
Finnish Gambling 2019 population study sample of 18–74-year-old past-year gamblers 
(N = 3,077) to evaluate how these gambling modes differ in terms of socio-demographics, 
gambling participation, gambling settings, and addictive behaviors. We used land-based 
gambling as the reference group in a multinomial regression model. Male gender (OR 
1.48), age between 18 and 54 (OR 1.88), and high income (OR 1.87) were associated with 
online gambling. The odds of online gambling were higher among those who gambled at 
least monthly (OR 1.34) and among those with the highest gambling spending (OR 3.62). 
Younger age (OR 2.31), high income (OR 1.51), gambling at least four game types (OR 
2.96), spending the most money on gambling (OR 4.56), and gambling in at least three 
gambling settings were associated with multimode gambling. Socio-demographics and 
gambling participation were indicators of gambling modes. Online gambling was more 
intensive while multimode gambling was more frequent and versatile than land-based 
gambling. However, this was not reflected as increased addictive behaviors, probably due 
to the harmful nature of Finnish land-based gambling.

Keywords  Gambling setting · Gambling mode · Gambling participation · Survey data · 
Population study

Introduction

Gambling participation and gambling-related harms vary depending on population groups 
and gambling products. Previous research has shown that men and younger adults tend to 
gamble proportionately more, and experience more harms than women and older adults 
(Raybould et al. 2021; Castrén et al. 2018; Abbott et al. 2018), although there have also 
been signs of narrowing gender differences (Castrén et al. 2018). Studies have also observed 
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differences in participation and levels of harm between occupational and socio-economic 
groups (Raybould et al. 2021; Binde and Romild 2020). Some gambling products are also 
linked to more harm than others. Fast games, such as electronic gambling machines (EGMs) 
in both online and land-based environments, other casino games, and scratch cards have been 
connected to elevated harm levels (Raybould et al. 2021; Gainsbury et al. 2019; Salonen et 
al. 2020a; Castrén et al. 2017). Notably EGMs have been shown to both attract those already 
experiencing problems with their gambling, but also creating gambling-related harms and 
problems (Livingstone et al. 2019; Dowling et al. 2005).

Gambling participation and harms have also been connected to channels or modes of 
access. A recent systematic review (Raybould et al. 2021) found that overall, online gam-
bling appears to be connected to an increase in harms in comparison to land-based gam-
bling, although this may also be related to higher gambling involvement rather than the 
gambling mode (Baggio et al. 2017). The socio-demographic profile of online gamblers has 
also been shown to differ from that of land-based gamblers (Mora-Salgueiro et al. 2021). 
Even the same activity provided in online modalities may lead to more harms than in land-
based environments (Gainsbury et al. 2019; Gainsbury 2015).

Previous studies have used varying definitions of online gambling, ranging from lifetime 
prevalence to weekly participation (Mora-Salgueiro et al. 2021). Most studies comparing 
land-based and online gambling have also not considered multimode gamblers, or these 
have been included into the category of online gamblers. Multimode gambling (also known 
as mixed-mode gambling) is here defined as gambling that takes place both online and 
in land-based environments. Multimode gambling appears to constitute a separate type of 
modality both in terms of gambling participation and related harms (Wardle et al. 2011; 
González-Roz et al. 2017). Furthermore, the more intensive gambling involvement in multi-
mode gambling may increase the number of gambling products played and thereby the risks 
of higher gambling involvement and gambling on more harmful products.

The aim of the current study is to use the Finnish Gambling 2019 population study to 
address the question of how land-based, online, and multimode gambling differ in terms of 
socio-demographics, gambling participation, gambling settings, and addictive behaviors.

Characteristics of Multimode Gambling

Age Groups

Online gambling may appear as a particularly attractive activity for young people owing to 
the increased accessibility of online gambling in the last decade and new products such as 
e-sports (King et al. 2020). A recent review (King et al. 2020) suggest that, internationally, 
approximately 5–15 % of underage gamblers (12–17-year-olds) can access online gambling 
environments. Existing evidence, although limited, also shows that multimode gamblers 
may be younger than online or land-based gamblers (Gainsbury et al. 2015). In a Span-
ish sample of 1,313 adolescents (14–18 years old), 34.7 % had gambled land-based only, 
0.6 % online only and 3.9 % were multimode gamblers (González-Roz et al. 2017). The 
British Gambling Prevalence Survey (Wardle et al. 2011) found that online gambling was 
the most common among 35–54-year-olds. Multimode gambling was the most common 
among 16–34-year-olds who gambled on different activities in online and land-based envi-
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ronments, and among 16-34-year-olds and 35–54-year-olds gamblers who participated in 
the same activities in online and land-based environments.

Gender

Multimode gamblers are also more likely to be males than females (Wardle et al. 2011; 
Salonen et al. 2018). In the Finnish population study from 2016, the share of women (25 %) 
gambling online was higher than that of men (8 %), but the proportion of men was higher 
among multimode gamblers (65 % male, 41 % female) (Salonen et al. 2018). Male gambling 
has been associated with public spaces and female gambling with home settings which may 
explain why in some samples online gambling has been more typical of females (Svensson 
et al. 2011).

Socio-Economic Status

The socio-economic situation and education levels differ between multimode and online or 
land-based gamblers. The British Gambling Prevalence Survey looked at gambling modes 
by personal income tertiles (Wardle et al. 2011). The results showed that the lowest and 
highest earning tertiles gambled more in land-based environments. The highest earning ter-
tile also gambled more in online and multimode environments in comparison to the two 
other groups. The impact of socio-economic status may also differ based on gender. In the 
Finnish Gambling 2015 population study (Edgren et al. 2017), online and land-based gam-
blers were compared by employment status. Results showed that the highest odds ratio (OR) 
for online gambling was for males in fulltime employment and for females who were either 
students or homemakers. Another factor that may impact differences in the socio-economic 
profiles of gambling modes is related to the types of gambling products.

Gambling Problems and Harms

In addition to differing player profiles, multimode gambling may be related to different 
levels of gambling harms than online or land-based participation. Land-based and online 
gamblers are less involved in gambling than multimode players in terms of the proportion 
of regular gamblers and the number of gambling products undertaken (Wardle et al. 2011). 
Multimode gamblers also have higher problem gambling prevalence rates (Wardle et al. 
2011; Gainsbury et al. 2015; Blaszczynski et al. 2016). In the Spanish adolescent survey 
described above (González-Roz et al. 2017), 10.2 % of multimode gamblers were classified 
as problem gamblers, as opposed to 2.3 % of land-based gamblers. The higher rates of gam-
bling problems and gambling-related harm in multimode gambling may be related to higher 
participation or the types of gambling products that are played: In Australia (Gainsbury et al. 
2015; Blaszczynski et al. 2016), multimode gambling has been connected to a larger variety 
of gambling forms in comparison to land-based or online gambling.

Other Addictive Behaviors

Multimode gambling may also be linked to other addictive behaviors, such as alcohol 
consumption or smoking. Particularly alcohol consumption may be influenced by specific 
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events such as jackpot wins, bonus features, or winning streaks in land-based conditions (cf. 
playing EGMs in casinos) (Tobias-Webb et al. 2019), but alcohol consumption may also be 
linked to online gambling. In Finnish population study (Edgren et al. 2017), online gamblers 
(including multimode gamblers) were more typically smokers and had risky alcohol con-
sumption than land-based gamblers. Similarly, in Australia, multimode gambling has been 
connected to higher alcohol consumption than online gambling (Blaszczynski et al. 2016).

Methods and Data

Data

The Finnish Gambling 2019 population study examines gambling and problem gambling 
among 15–74-year-old Finns living in Mainland Finland. The study was conducted by the 
Finnish Institute for Health and Welfare and commissioned and financed by the Ministry 
of Social Affairs and Health (Sect. 52 of the Lotteries Act). The sample was selected by 
means of systematic random sampling from a sampling frame formed on the basis of the 
register-based Population Register Centre database. Persons living in institutions (prison-
ers, infirm, etc.) and persons whose mother tongue was other than Finnish, Swedish or Sámi 
were excluded from the study. The study was carried out in Finnish or Swedish (the two 
official languages of Finland).

The data were collected by Statistics Finland using computer-assisted telephone inter-
views (CATI) between September 2nd and December 13th, in 2019. A cover letter and a bro-
chure on the study were sent to 7,800 potential participants. Different types of cover letters 
were used: a regular one and a letter for those who were hesitant to respond. A separate same 
content brochure with a more youthful appearance was also produced for 15–30-year-olds. 
A more detailed description of the data collection is available in English in the statistical 
report (Salonen et al. 2020a). On average, interviews lasted for 24 min. Altogether, 3,994 
interviews were acceptably completed. After reducing over-coverage, the response rate was 
51.9 %. Although slightly lower, the response rate is comparable to other international stud-
ies. In similar CATI-based gambling-studies the response rate has been 52.5 % on average 
(Williams et al. 2012).

For the purpose of this article, only data on 18–74-year-old past-year gamblers were used 
(N = 3,077). 15–17-year-olds were excluded because the age limit for gambling in Finland 
is 18 years. Previous studies have also shown that underaged gambling mainly occur in 
land-based contexts in Finland (Salonen et al. 2020b). Converted to a population estimate, 
the included proportion corresponds to 2,917,000 gamblers living in Mainland Finland. This 
represents an important part of the population: Overall, there were 3,722,323 people aged 15 
to 74 years living in Mainland Finland in 2019.

Context

The Finnish case is interesting from the perspective of multimode gambling because the 
shares of online and land-based gambling in the country are similar. Gambling in Main-
land Finland is offered by a state-owned monopoly provider, Veikkaus. Veikkaus products 
are available online and in land-based gambling locations, including arcades, the Helsinki 
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casino, and convenience locations, such as kiosks, grocery stores, restaurants, and gas sta-
tions. Foreign-based online sites are not currently blocked or legally prohibited, but also not 
officially licensed. Additional EGMs and casino games are provided on passenger cruise 
ships sailing between Helsinki (Finland), Mariehamn (Åland islands), Stockholm (Swe-
den) and Tallinn (Estonia). These are operated by Ålands Penningautomatförening (PAF), a 
monopolistic operator that operates onboard cruise ships under the legislation of the Finn-
ish autonomous Åland Islands. PAF also offers unlicensed online gambling to Mainland 
Finland. In 2020, Veikkaus controlled 80 % of the Finnish gambling market and 62.7 % of 
the online market. The online channel makes up 43 % of Veikkaus gross gambling revenue 
while 57 % is made up of the land-based channel (Veikkaus 2021 based on the estimations 
of H2 Gambling Capital).

The Gambling Modes

In this paper, gambling modes are examined from the perspective of three distinct gambler 
groups: online only gamblers, land-based only gamblers, and multimode gamblers. In the 
interest of brevity, we refer to land-based only and online only gambling here simply as 
land-based and online gambling. The three modes are determined by gambling participation 
within the previous 12 months. The term ‘land-based’ gambling refers to games offered in 
environments other than the internet, for example at operator’s gambling locations and dis-
tributor locations. Online gambling involves gambling using either a computer or a mobile 
device. The gambling mode variable was recoded using several different items. In the sur-
vey the respondents were offered options of different game types to choose from: whether 
they had engaged in them or not and whether they played the online or the land-based 
version. If the game type was available only land-based or online, this information was 
used to define the gambling mode. The survey also included a separate question concern-
ing gambling mode in general, assuring that no gamblers went unidentified. In the current 
study, we have not separated between modes of access to online gambling (e.g., mobile and 
computer), although mobile users may be at a higher risk for gambling-related problems 
(Gainsbury et al. 2015).

Socio-Demographics

Information about the gender and age of respondents were retrieved from the administra-
tive registers of Statistics Finland and combined with the survey data. The study population 
was divided into six age groups (Table 1). Furthermore, information about the employment 
status and personal net income were inquired. Personal net income was recoded based on 
the quartiles (Q1–Q4).

Gambling Participation

To examine the number of game types played, a list of game types was provided with a “yes/
no” option for responses. In the analysis, games provided in the monopoly platform were 
recoded into nine game types: weekly lottery games, daily lottery games, EGMs outside 
casino, scratch games, betting games, horse games, online poker, casino games operated 
by a croupier outside the casino, and games in casino Helsinki. In addition, PAF games on 
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cruise ships, PAF online games, and other offshore gambling were combined and treated as 
one game type. Private betting was considered a further separate game type.

Based on these 11 game types, we formed a classification of gambling versatility based 
on whether respondents had gambled on one game type, two game types, three game types, 
or four or more game types. For each game type, the frequency of past-year gambling was 
inquired about using the following options: daily or several times a week, once a week, 
1–3 times a month or rarely. Overall gambling frequency was then defined according to the 
game in which the respondent was the most active.

Furthermore, those who had participated in any past-year gambling were asked to esti-
mate the amount they had spent on gambling. They were allowed to report their gambling 
expenditure (in €) based on the gambling frequency of their choice.

Gambling settings were inquired about by asking, “What sort of environments did you 
gamble in during the past 12 months?” with separate list of choices provided. These choices 
were recoded as follows: domestic space (home), working space (own work), daily life 
space (grocery store, kiosk, gas station), leisure space onshore (café, restaurant, but exclud-
ing cruise ships), gambling venue (casino, gambling arcade), and other. A new variable was 
created to reflect the number of gambling settings chosen.

Variables Measuring Addictive Behaviors

Gambling severity and risky alcohol consumption were used as measures of addictive 
behavior. Problem gambling was measured using the South Oaks Gambling Screen includ-
ing 20 items (SOGS; Lesieur and Blume 1987; 1993). SOGS has been used as the pri-
mary instrument for assessing the prevalence of problem gambling in Finland (Salonen 
et al. 2020a). An Alcohol Use Disorders Identification Test (Audit-C) was used to assess 
risky alcohol consumption. Based on the Finnish Care Guidelines, the score of five or more 
among women and six or more among men was used as a criterion for past-year risk-level 
alcohol consumption with the Audit-C (Käypä hoito 2018). The Cronbach’s alpha value was 
0.76 for the SOGS was 0.76 and 0.70 for the Audit-C.

Data Analyses

Information on the age, gender, and region of residence were used to calibrate the data 
weights. This process aimed at reducing the bias caused by non-response and at improving 
the efficiency of estimation. The analyses were performed with SPSS (SPSS version 27.0, 
Chicago, IL, USA). With the descriptive analyses, statistical significance was determined by 
Pearson’s chi-squared tests. Furthermore, multivariate-adjusted multinomial logistic regres-
sion analysis was used to examine the correlates reflecting socio-demographics, gambling 
participation, and addictive behavior, as well as their association with gambling modes. 
Selected factors carry theoretical evidence from previous studies, and they were dichoto-
mized and added simultaneously into the models. To precisely optimize the models, the 
number of gambling settings was included as a gambling-related factor. Multicollinearity 
was tested by applying the variance inflation factor (VIF) and the results indicate that our 
predictors are not correlated (sub 5 values). Also correlation matrix suggests that the predic-
tors are not strongly correlated (no absolute correlation coefficients of > 0.7 among two or 
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more predictors). Furthermore, evidence from previous studies and information based on 
Table 1 were used while defining the reference categories in the models.

Ethics

The research protocol was approved by The Ethics Committee of the Finnish Institute 
for Health and Welfare (Statement THL/774/6.02.01/2019). Potential participants were 
informed about the principles of voluntary participation. The privacy notice for scientific 
research was published based the General Data Protection Regulation (GDPR) and can be 
found on the study website (www.thl.fi/rahapelitutkimus2019). The research data, exclud-
ing register data linked to them, are available and openly accessible for research purposes 
from the Finnish Social Science Data Archive (FSD).

Results

Of the three gambling modes, land-based gambling (52.6 %) was the most common, fol-
lowed by multimode gambling (29.1 %). Online gambling was the least common mode 
(18.3 %) (see Table 1).

Land-based 
gambling
% (n)

Online 
gambling
% (n)

Multimode 
gambling
% (n)

p

52.6 (1659) 18.3 (566) 29.1 (852)
Gender < 0.001

Woman 63.1 (917) 15.2 (224) 21.7 (294)
Man 43.1 (742) 21.1 (342) 35.8 (558)

Age group < 0.001
18–24 years 48.6 (102) 12.4 (27) 39.0 (86)
25–34 years 44.2 (206) 14.1 (67) 41.7 (197)
35–44 years 41.9 (203) 21.6 (107) 36.5 (182)
45–54 years 47.7 (267) 22.0 (125) 30.3 (169)
55–64 years 57.0 (364) 21.3 (134) 21.8 (138)
65–74 years 73.3 (517) 15.4 (106) 11.3 (80)

Net income in € < 0.001
Q1 (Low) or missing 66.5 (356) 12.1 (58) 21.4 (99)
Q2 (Average) 60.7 (453) 14.6 (108) 24.8 (172)
Q3 (Average) 45.9 (415) 18.9 (170) 35.2 (297)
Q4 (High) 45.3 (435) 24.0 (230) 30.7 (284)

Gambling frequency < 0.001
Rarely 69.0 (789) 13.5 (154) 17.5 (190)
1–3 times/month 41.3 (312) 19.9 (141) 38.9 (262)
Once a week 46.6 (458) 23.3 (215) 30.1 (264)
Daily or several times/week 31.9 (100) 18.8 (56) 49.3 (136)

Table 1  Socio-demographics, gambling participation and addictive behaviours associated with past-year 
gambling mode

http://www.thl.fi/rahapelitutkimus2019
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Descriptive Analysis

Based on the descriptive analysis, socio-demographics, gambling behaviors, and addic-
tive behaviors were significantly associated with past-year gambling modes (Table 1). The 
proportion of land-based gamblers was higher among women (63.1 %) than among men 
(43.1 %) while the situation was the opposite with online and multimode gambling (Table 1). 
Every fifth (21.7 %) woman and every third man (35.8 %) was a multimode gambler. Land-
based gambling was the most common mode among the oldest age groups: 73.3 % of 
65–74-year-olds and 57.0 % of 55–64-year-olds had only gambled in land-based environ-
ments. Respectively, multimode gambling was more common among the young, particu-
larly 25–34-year-old (41.7 %), respondents. In addition, land-based gambling was the most 
prevalent in the lower income quartiles (Q1: 66.5 %; Q2: 60.7 %). At the same time, online 
gambling and multimode gambling were the most prevalent in the higher income quartiles.

Among those who gambled more rarely than monthly, the proportion of land-based gam-
blers was the highest. On the other hand, among those who gambled daily or several times a 
week, the proportion on multimode gamblers was the highest. A similar tendency was also 

Land-based 
gambling
% (n)

Online 
gambling
% (n)

Multimode 
gambling
% (n)

p

Number of game types < 0.001
1 game type 72.5 (616) 22.0 (187) 5.5 (46)
2 game types 63.7 (548) 19.2 (162) 17.1 (136)
3 game types 48.1 (291) 18.5 (108) 33.3 (193)
≥ 4 game types 24.8 (204) 13.4 (109) 61.7 (477)

Gambling expenditure < 0.001
Q1 (Low) 80.9 (611) 10.2 (77) 8.9 (63)
Q2 49.4 (377) 20.7 (149) 29.9 (205)
Q3 42.8 (359) 24.4 (192) 32.8 (243)
Q4 (High) 36.5 (312) 18.3 (148) 45.2 (341)

Number of gambling spaces/places < 0.001
None or missing 80.0 (36) 17.8 (7) -
One space 70.8 (1177) 24.5 (405) 4.7 (74)
Two spaces 41.9 (360) 13.6 (109) 44.5 (372)
Three or more spaces 16.1 (86) 8.1 (45) 75.7 (405)

Gambling severitya < 0.001
SOGS = 0 55.6 (1443) 18.8 (483) 25.6 (623)
SOGS = 1–2 41.0 (176) 16.2 (65) 42.9 (172)
SOGS ≥ 3 30.5 (40) 16.1 (18) 53.4 (57)

Risky alcohol consumptionb < 0.001
Yes 42.9 (260) 15.6 (95) 41.5 (244)
No/missing 55.1 (1399) 19.0 (471) 25.9 (608)

Data n = 3077 18–74-year-old past-year gamblers, frequencies unweighted, percentages are weighted; 
statistical significance is determined by Pearson’s chi-squared test
aSouth Oaks Gambling Screen
bAUDIT-C, the Alcohol Use Disorders Identification Test, score for risk consumption ≥ 5 among women 
and ≥ 6 among men

Table 1  (continued) 
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seen regarding the number of game types gambled, gambling expenditure, and the number 
of gambling settings: the most active gambling participation was associated with multimode 
gambling and the least active with land-based gambling.

Gambling severity and risky alcohol consumption were significantly associated with 
gambling modes. Of those who had a past-year gambling problem, 30.5 % were land-based 
gamblers, 16.1 % were online gamblers, and more than half (53.4 %) were multimode gam-
blers. Of those who had used alcohol at a risk level during the past year, 42.9 % were land-
based gamblers, 15.6 % were online gamblers, and 41.5 % were multimode gamblers. At the 
same time, among those who did not experience any gambling problems or risky alcohol 
consumption, land-based gambling was clearly the most common mode of gambling.

Simultaneously Analyzed Factors and Gambling Mode

Factors reflecting socio-demographics, gambling participation, and addictive behaviors 
were analyzed using multinomial regression analysis (Table 2). Land-based gambling was 
used as the reference group for both past-year online and multimode gambling.

Male gender (OR 1.48), age between 18 and 54 (OR 1.88), and high income (Q3–Q4; 
OR 1.87) were significantly associated with online gambling. The odds of online gambling 
were significantly higher among those who gambled at least monthly (OR 1.34) and among 
those who spent the most money on gambling (Q2–Q4; OR 3.62). Ages between 18 and 
54 (OR 2.31) and high income (Q3–Q4; OR 1.51) were significantly associated with mul-
timode gambling. The odds of multimode gambling were also significantly higher among 
those who gambled at least four different game types (OR 2.96), spent the most money on 

Table 2  Simultaneously analyzed factors: socio-demographics, gambling participation and addictive behav-
ior associated with gambling mode

Online gambling Multimode gambling

OR 95 % CI OR 95 % CI
Socio-demographics
Man ***1.478 1.195–1.828 1.154 0.932–1.429
18–54 years ***1.884 1.505–2.359 ***2.312 1.831–2.918
High net income (Q3 or Q4) ***1.874 1.506–2.332 **1.513 1.224–1.871
Gambling participation
Monthly or more often **1.340 1.062–1.692 1.053 0.836–1.326
≥ 4 game types 1.095 0.825–1.454 ***2.960 2.331–3.757
High gambling expenditure (Q2–Q4) ***3.617 2.709–4.828 ***4.555 3.359–6.177
Three or more gambling spaces 0.838 0.562–1.250 ***5.584 4.208–7.411
Addictive behavior
Gambling problemsa 1.294 0.710–2.358 0.993 0.581–1.696
Risky alcohol consumptionb 0.858 0.653–1.125 1.153 0.900–1.478
Reference group for online gambling (n = 566) and multimode gambling (n = 852): Land-based gambling 
(n = 1659); The data (n = 3077) were weighted based on gender, age and residency; Multivariate-adjusted 
multinomial logistic regression analysis
aSOGS, South Oaks Gambling Screen score ≥ 3
bAUDIT-C, the Alcohol Use Disorders Identification Test, score for risk consumption ≥ 5 among women 
and ≥ 6 among men
*< 0.05, **< 0.01, ***< 0.001
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gambling (Q2–Q4; OR 4.56), and gambled in at least three different gambling settings (OR 
5.59). Variables measuring addictive behaviors were not significantly associated with either 
online or multimode gambling.

Supplementary Analysis

The model was supplemented with more detailed information about gambling settings. All 
gambling settings were significantly (p < 0.001) associated with gambling modes (Fig. 1). 
The proportions of land-based gamblers were the highest among those gambling in daily life 
spaces, leisure spaces onshore, and other spaces. Daily life spaces include grocery stores or 
malls, kiosks, and gas stations, while leisure spaces onshore include restaurants and cafes. 
In the Finnish context these locations are highly characterized by EGM gambling. Other 
spaces refer to, for example, transportation, summer cottage, sports events, vacation abroad, 
or a friend’s house. The proportions of online gamblers were the highest among those gam-
bling in domestic and work spaces. The proportions of multimode gamblers were the high-
est among those gambling in gambling venues and leisure spaces onshore. Gambling venues 
refer to both Casino Helsinki and gambling arcades.

Overall, more than half (53 %) of those gamblers who gambled on the monopoly platform 
had gambled only in land-based environments (Fig. 2). All game types were significantly 
(p < 0.001) associated with gambling modes. In the monopoly platform, the proportion of 
land-based gamblers was the highest among those gambling on scratch cards, weekly lottery 
games, and EGMs outside the casino. The proportion of online gamblers was the highest 
among those gambling on betting games, daily lottery games, and weekly lottery games. 
The proportion of multimode gamblers was the highest among those playing online poker, 
games in Casino Helsinki, and table games operated by a croupier outside the casino. On 
the other hand, 54 % of those gambling outside the monopoly platform were multimode 
gamblers. The proportion of multimode gamblers was the highest among those playing PAF 
games online or other offshore online games. It is noteworthy that almost all gamblers out-
side the monopoly platform had also gambled on the monopoly platform (98.1 %).

Discussion

This paper has investigated how land-based, online, and multimode gambling differ in terms 
of socio-demographics, gambling participation, gambling settings, and addictive behav-

Fig. 1  Gambling spaces and 
places associated with gambling 
mode
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iors. The results confirm that the three modes have specific characteristics that may also be 
related to their harm potential. This observation highlights the importance of considering 
the different modes of gambling also as separate public health issues (also Mora-Salgueiro 
et al. 2021).

Our model showed that in the Finnish population study sample, the male gender was 
linked to online gambling, but not to multimode gambling. This finding diverges from pre-
vious results from Finland and elsewhere (Wardle et al. 2011; Salonen et al. 2018) that 
have connected the male gender also to multimode gambling. It is possible that in recent 
years, with overall increases in online gambling (e.g., Veikkaus 2021), female gamblers 
have increasingly moved online and to multimode gambling.

Our results also link younger age and higher income with both online and multimode 
gambling. This finding is in line with previous studies. Both online and multimode gam-
bling have been linked to younger age also in other contexts (e.g., Gainsbury et al. 2015; 
Wardle et al. 2011; Pallesen et al. 2021). Gamblers in older age groups are still mostly gam-
bling in land-based environments. Even though many land-based gambling products can 
also be found online, older gamblers may prefer land-based environments since gambling 
online requires an internet connection, adequate devices, and technological knowledge (cf. 
Pallesen et al. 2021). Convenience gambling settings have also been argued to cause less 
“environmental stress” to older gamblers than online environments where the information 
load is high (Finlay et al. 2006). Furthermore, older gamblers have more free time and 
also gamble more as a means to socialize (Tse et al. 2012). Younger generations are more 
familiar with online environments and interactive technology, and therefore possibly more 
attracted to online gambling (Pallesen et al. 2021; Hume and Sullivan Mort 2011).

Based on our results, frequent gambling was linked to the online mode, whereas versatile 
gambling habits (measured in terms of the number of gambling types engaged in) were 
linked to multimode gambling. Similar findings have been reported elsewhere (Pallesen et 
al. 2021). In our study, high expenditure was linked to both online and multimode gambling. 
Online gambling, and particularly mobile gambling, is characterized by constant availabil-
ity and ease of access, enabling impulsive usage (Hume and Sullivan Mort 2011). This may 
explain the high overall frequency and spending particularly in comparison to land-based 
gambling. Multimode gambling, on the other hand, appears to be characterized by an overall 
versatility of gambling participation in terms of channels, gambling products, and gambling 
settings (cf. Salonen et al. 2018).

Fig. 2  Game types gambled as-
sociated with gambling mode
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Surprisingly, despite the high participation and involvement in gambling among mul-
timode gamblers, this does not appear to be reflected in gambling harms in the Finnish 
context. This is particularly surprising, as previous studies have connected multimode gam-
bling to higher problem gambling prevalence (Wardle et al. 2011; Gainsbury et al. 2015; 
Blaszczynski et al. 2016) and online environments more generally to higher addictivity due 
to issues such as availability, anonymity, ease of access, and speed (Pallesen et al. 2021; 
Sulkunen et al. 2019). It is possible that our finding is less related to the multimode environ-
ment and more a result of the peculiarities of the Finnish gambling context. The Finnish 
gambling landscape is characterized by a high prevalence of land-based EGMs in conve-
nience locations. EGMs and casino games make up over half of the Veikkaus gross gam-
bling revenue (Nikkinen and Marionneau 2020). EGM gambling in Finland and elsewhere 
is also connected to elevated gambling harms (e.g., Sulkunen et al. 2019). The particularly 
harmful nature of land-based gambling in the Finnish context may therefore, at least partly, 
overshadow the harms of online and multimode gambling.

Limitations

The Finnish Gambling population study is characterized by some statistical shortcomings. 
The response rate was lower in the youngest than in the oldest age groups (Salonen et al. 
2020a). Unlike most surveys, men participated more actively than women in almost all age 
groups. It is possible that gambling is a topic that motivates men to respond. In 2019, the 
response rate dropped in all age groups compared to 2015, most clearly among those aged 
55 to 64. The distribution of the response rate was also typical in geographical terms: the 
rate was lower for respondents living in cities than for those living in rural areas. Accord-
ing to the previous Finnish Gambling study from 2015, a lower socio-economic status was 
associated with a lower response rate (Kontto et al. 2020). It is possible that a similar ten-
dency may have also caused a bias in our examination of the gambling behavior of socio-
economically vulnerable individuals in the 2019 sample.

In addition to contextual factors related to the Finnish gambling field, the fact that gam-
bling severity was not associated with the mode of gambling after controlling for other 
predictors may also relate to other factors. First, our study examined main effects only. It is 
possible that the association between gambling severity and the mode of gambling depends 
on the values of a third variable (i.e., interaction). This may for example be the case of 
the gambling participation variable. Second, a small number of participants in some sub-
groups, such as problem gamblers, may be the reason for non-significant findings although 
the corresponding OR implies an association between the response and a covariate. These 
issues should be further explored in future studies.

The current study also leaves a few additional gaps that should be addressed in future 
research. First, we only addressed gambling and alcohol related harms. Further studies 
should assess whether smoking status or other addictive behaviors are connected to differ-
ent gambling modes (cf. Wardle et al. 2011). Second, further studies should also address 
the question of how gambling modes are connected to other health and wellbeing issues. 
As online gambling may be connected to poorer mental health at least among men (Edgren 
et al. 2017), it is possible that multimode gamblers also have a different profile in terms 
of health. Third, more research would be needed on the effects of different types of online 
gambling (computer-based or mobile-based) on gambling behaviors and harms.
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Conclusion

Overall, socio-demographics and gambling participation, including gambling settings, were 
indicators of gambling modes. Compared to land-based gamblers, online gamblers were 
more often men. Land-based gamblers were older and had a lower income level than online 
and multimode gamblers. Furthermore, online gamblers differed based on their gambling 
intensity: they gambled more frequently and spent more money on gambling compared to 
land-based gamblers. Multimode gamblers gambled more frequently than land-based gam-
blers, but also in a more versatile way. Multimode gamblers participated in several types 
of games and gambled in several types of settings. Land-based gamblers were over-repre-
sented in daily life spaces, online gamblers in domestic and work spaces, and multimode 
gamblers in gambling venues and leisure spaces onshore.
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