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Purpose: The number of Korean adolescents engaging in gambling is increasing, especially among out-of-school adolescents. 
This study aimed to identify patterns of gambling activities and factors related to specific subgroups of out-of-school adolescent 
gambling activities. Methods: This descriptive study analyzed secondary data from the 2015 Korea Youth Gambling Problem 
Survey, including 1,200 out-of-school adolescents. Latent class analysis was conducted to identify patterns of gambling 
activities. The factors related to gambling subgroups were verified with multinomial logistic regression. Results: Three latent 
classes of gambling activities were identified: rarely gambling (RG), immediate gain gambling (IGG), and broad gambling (BG). 
These subgroups differed significantly in terms of gender, age at and type of first gambling experience, number and type of 
gambling activities, gambling frequency, time and money spent on gambling, problem gambling severity, and motivation for 
gambling. Compared to the RG subgroup, both the IGG and BG subgroups were strongly associated with an older age at the first 
gambling experience. Conclusion: Out-of-school adolescents who first gambled at an older age and who gambled mainly in 
order to gain money immediately were at risk of problem gambling. Developing strategies for early screening and referral to 
professionals is necessary to prevent gambling problems from worsening.
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INTRODUCTION

1. Need for Study

The definition of out-of-school adolescents varies greatly 
depending on the perspective of various organizations. In the 
past, this concept was limited to adolescents who had left 
school. However, in recent years, it has included not only ado-
lescents who have switched from traditional learning to a va-
riety of different educational frameworks, such as alternative 
schools, lifelong education facilities, and vocational training 
institutions, but also those who have left regular schools for 
various reasons, such as those who live in shelters or are on 
probation, and those who do not attend school because they 
suffer from diseases [1]. There are 263 million out-of-school 
children and adolescents globally, corresponding to nearly 
one-fifth of this age group [2]. As of 2015, it was estimated that 
6.3% of school-age adolescents in Korea did not attend school 
for various reasons [3]. 

Out-of-school adolescents lack social support from school 
and friends, which has been cited as a protective factor against 
risk behaviors such as drinking, smoking, and adolescent prob-
lem gambling [4,5]. Gambling is the act of wagering stakes, 
mostly cash or something of value, on an event with an un-
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certain outcome [6], and has traditionally been recognized as 
an adult recreational activity. Out-of-school adolescents are 
reported to have easier access to games [3], and the bounda-
ries between internet games and gambling have become blur-
red in recent years. Increased access to gambling among ado-
lescents has stimulated hopes and expectations that they 
could win money, without recognizing the harmfulness of 
gambling; this dynamic heightens the risk of problem gam-
bling and negative phenomena such as engaging in illegal 
gambling [7]. 

Nevertheless, little is known about the gambling behavior 
of out-of-school adolescents and their risk for gambling ad-
diction. Most studies on out-of-school adolescents have been 
limited to identifying variables affecting risk behaviors such as 
drinking, smoking, or drug abuse and reasons for academic 
suspension. Thus, a need exists to identify the characteristics 
of the gambling activities of out-of-school adolescents. How-
ever, determining the presence of problem gambling by sim-
ply scoring the level of problem gambling using a screening 
tool can result in stigmatization [8]. Instead, using a sub-
ject-centered (person-centered) approach such as latent class 
analysis (LCA) can help to identify subgroups that require in-
terventions for problem gambling [9].

LCA is a model-based method that categorizes relation-
ships between variables, including unobserved potential varia-
bles, until the optimal number of mutually exclusive groups is 
identified based on post-probability [10]. The individuals with-
in a subgroup are assumed to be homogeneous, making it eas-
ier to identify the characteristics of the target group. Once the 
latent classes, corresponding to subgroups of gambling behav-
iors, are identified, preventive interventions can be customized 
according to the characteristics of each subgroup [11]. 

The study aimed to characterize the subgroups of gambling 
behaviors of out-of-school adolescents and to generate evi-
dence to serve as a basis for developing specific intervention 
programs for subgroups of gambling behaviors among out- 
of-school adolescents. 

METHODS

1. Study Design

This descriptive study analyzed secondary data from the 
2015 Korea Youth Gambling Problem Survey [12] to identify 
the characteristics of the subgroups of gambling activities 
among out-of-school adolescents. 

 
 2. Subjects

The study included 1,200 male and female out-of-school 

adolescents who participated in the 2015 Korea Youth Gam-
bling Problem Survey conducted by the Korean Center on 
Gambling Problems [12]. 

 
 3. Measures

 1) Types of gambling
To analyze the patterns of gambling activities, the proba-

bility values of 11 gambling activities were calculated based 
on participants' responses (yes or no). The five types of offline 
gambling were as follows: cards or hwatu (Korean cards), 
claw or prize draws, sports betting, wagering (betting other 
than sports betting), and lotteries. The six types of online 
gambling were as follows: online cards using Netmarble 
(www.netmarble.net), Hangame (www.hangame.com), etc.; 
online wagering; online lottery purchases; online sports bet-
ting using bet-man; online illegal sports betting, and internet 
casinos. 

2) Gambling-related characteristics
To explore gambling-related characteristics, age at first 

gambling experience, type of first gambling and gambling 
within last three months, gambling companion, frequency of 
gambling, amount of money spent and lost on gambling, larg-
est amount of money won by betting, and reasons for gam-
bling were analyzed.

3) Gambling problem severity
The Gambling Problem Severity Scale (GPSS) from the Ca-

nadian Adolescent Gambling Index (CAGI) [13] was used to 
assess the severity of participants' gambling problem in the 
last 3 months. The scores are classified into three severity cate-
gories: green light (0~1, no problem gambling); yellow light 
(2~5, low-to-moderate severity); red light (over 6, high se-
verity). Cronbach's ⍺ was .83~.90, the sensitivity was .97, and 
the specificity was .93 when the tool was developed [13]. 
Cronbach's ⍺ in this study was .87.

 
 4. Data Collection

The Youth Gambling Problem Survey has been conducted 
once every 3 years since 2015 among school and out-of-school 
adolescents in Korea, with the aim of collecting and using ba-
sic data to identify gambling behaviors and to develop gam-
bling prevention projects [12]. The current study utilized data 
from the 2015 survey. Out-of-school youth support centers, 
juvenile shelters, alternative schools, probation centers, and 
juvenile reformatories were selected for data collection be-
cause there was no sampling frame for probability sampling. 
The data were collected by allocating the target sample size 
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Table 1. Characteristics of the Participants (N=1,200)

Variables n (%) or M±SD

Gender
Male
Female

766 (63.8)
434 (36.2)

Age (year) 16.7±1.3

Age at quitting school (year) 15.4±1.7

Age at first gambling experience (year) 14.0±2.8

Type of institution 
Youth support center
Juvenile shelter/alternative school
Probation center
Juvenile reformatory

537 (44.8)
123 (10.2)
281 (23.4)
259 (21.6)

Lifetime gambling experience
Yes
No

752 (62.7)
448 (37.3)

Gambling experience within 3 months
Yes
No

485 (40.4)
715 (59.6)

GPSS/CAGI score
≤1 (green light, no problem)
2~5 (yellow light, low to moderate)
≥6 (red light, high severity)

961 (80.1)
129 (10.8)
110 (9.1)

Frequency of gambling within 3 months
≤1 time per week
2~6 times per week
Everyday

362 (74.7)
103 (21.2)
 20 (4.1)

Motivation for gambling* (n=473) 
To win money
For excitement
Because of curiosity
To get away from negative feelings 
To hang out with friends

161 (34.1)
203 (42.9)
 86 (18.2)
 12 (2.5)
 11 (2.3)

*Missing data were not included; GPSS=Gambling Problem Severity Scale; 
CAGI=Canadian Adolescent Gambling Index. 

for each institution according to the number of teenagers reg-
istered at the institution. The Institutional Review Board (IRB) 
of Andong National University approved the IRB exemption 
for analyzing the secondary data (No. 1040191-201902-HR- 
001-01). 

 
 5. Data Analysis

The frequency and distribution of the variables of the par-
ticipants were calculated, the sociodemographic character-
istics and gambling-related characteristics of the latent classes 
were analyzed by the x2 test and the Fisher exact test, and 
one-way analysis of variation, and post-hoc testing was con-
ducted using the Scheffé test. The factors related to gambling 
subtypes were verified with multinomial logistic regression 
by maximum likelihood estimation. LCA determines the opti-
mal number of subgroups by considering statistical criteria 
such as the appropriate statistical fit indices and the accuracy 
of the classification [10,14]. Fit indices, such as the Akaike in-
formation criterion (AIC) and the Bayesian information crite-
rion (BIC) were estimated, and the latent classes with the low-
est AIC and BIC values were considered to be the optimal 
model. The Lo-Mendell-Rubin adjusted likelihood ratio test 
(LMR-LRT) was used to compare the models (k-group mod-
els). A non-significant value (i.e., p>.050) for this index in-
dicates that a model with k-1 classes should be accepted. The 
number of potential classes was determined by checking the 
distribution and the p-value for the maximum likelihood be-
tween the k-1 and k-group models while increasing the num-
ber of potential classes. When comparing two competing 
model-based cluster solutions, lower entropy means that 
there is less variability within each cluster and, therefore, that 
the model is more homogeneous. M-plus version 8.3 was used 
for LCA and SPSS version 23.0 for Windows (IBM Corp., 
Armonk, NY, USA) was used for other statistical analyses.

RESULTS

1. General Characteristics 

The average age of the survey respondents was 16.7±1.3 
years. The average age at quitting school was 15.4±1.7 years. 
Among the respondents, 62.7% had experienced gambling at 
least once in their lifetime, and 40.4% had gambled within the 
last 3 months (Table 1). 

 
 2. Characteristics of Subgroups of Gambling Activities

Using LCA, the subgroups of gambling activities of out-of- 
school adolescents were identified. The researchers fitted two- 

to four-class models that were evaluated using the appro-
priate statistical fit indices, such as AIC and BIC. A three-class 
model showed lower values of the AIC and BIC and an en-
tropy lower than 1. LMR-LRT was used to verify the model, 
and a non-significant value was found for the four-class model. 
The best-fitting model was the three-class model (p<.001) 
(Table 2). 

The three subgroups from LCA were defined and named 
by the 11 distinct types of gambling activities in which in-
dividuals participated over the last 3 months, as shown in 
Figure 1. Subgroup 1 was the largest group, accounting for 
69.5% of the sample. Subgroup 1 was named as 'rarely gam-
bling (RG)' because it included individuals who participated 
in gambling activities rarely, except for prize draws. Sub-
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Table 2. Model Fit Indices of Latent Class Analysis of Gambling Behaviors of Out-of-school Adolescents (N=1,200)

Model AIC BIC Entropy LMR-LRT  p*

1 class  9,692.76  9,748.75 - -

2 classes  7,025.72  7,142.79 0.93 2,659.78 ＜.001

3 classes†  6,694.65  6,872.80 0.88  350.95 ＜.001

4 classes  6,633.02  6,872.25 0.87  84.63  .104

*p-value for the k versus k-1 class solution; †Selected model; AIC=Akaike information criterion; BIC=Bayesian information criterion; 
LMR-LRT=Lo-Mendel-Rubin adjusted likelihood ratio test. 

Figure 1. Latent class analysis of gambling activities among Korean out-of-school adolescents.

group 2 included adolescents who engaged mainly in online 
lotteries and online sports betting. Subgroup 2 was named as 
'immediate gain gambling (IGG)' because these individuals 
engaged in gambling activities in which they immediately 
knew whether they won or lost. The adolescents in subgroup 
3 were 'broad gambling (BG)' adolescents who engaged in al-
most every gambling activity, except for claw or prize draws. 
The subgroups differed significantly in terms of gender, age, 
type of institution, age at quitting school, age at first gambling 
experience, type of first gambling, number and type of gam-
bling behaviors, gambling frequency, time and amount spent 
on gambling, problem gambling severity, and motivation for 
gambling (Table 3).

3. Factors Related to Gambling Subgroups 

The explanatory power of the final model was statistically 
significant, with a Nagelkerke R2 of .464 (-2 log likelihood 
501.29, p<.001). As the age at first gambling experience in-
creased by 1 unit, participants were significantly more likely 
to belong to the IGG subgroup, by 1.49 times (95% confidence 
interval [CI]=1.20~1.85, p<.001), or the BG subgroup, by 1.13 
times (95% CI=1.00~1.28, p=.043). Participants in the IGG 
subgroup were more likely to have high CAGI scores (odds 
ratio [OR]=1.24, 95% CI=1.08~1.42) (Table 4).
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Table 3. Subgroup-specific Characteristics (N=1,200)

Item

Subgroup 1
(rarely gambling)

Subgroup 2
(immediate gain gambling)

Subgroup 3
(broad gambling)  x2 or F p

n (%) or M±SD n (%) or M±SD n (%) or M±SD

Gender
Male
Female

500 (60.0)
334 (40.0)

108 (85.7)
 18 (14.3)

158 (65.8)
 82 (34.2)

 31.99 ＜.001

Age (year) 16.64±1.28a 16.96±0.94b 16.83±1.10ab  4.29  .014

Type of institution
Youth support center
Juvenile shelter/alternative school
Probation center
Juvenile reformatory

405 (48.6)
 87 (10.4)
204 (24.5)
138 (16.5)

 31 (24.6)
 6 (4.8)

 19 (15.1)
 70 (55.5)

101 (42.1)
 30 (12.5)
 58 (24.2)
 51 (21.2)

 100.81 ＜.001

Age at quitting school (year) 15.31±1.59a 15.66±1.44c 15.53±1.49b  3.16  .043

Age at first gambling experience (year) 13.34±3.03a 15.32±1.62c 14.22±2.70b  26.57 ＜.001

Type of first gambling
Offline
Online
Illegal online

336 (87.0)
35 (9.1)
15 (3.9)

 60 (47.6)
 44 (34.9)
 22 (17.5)

180 (75.0)
 50 (20.8)
10 (4.2)

 89.64 ＜.001

Type of gambling within 3 months
Offline
Online
Illegal online

100 (84.0)
 14 (11.8)
 5 (4.2)

 36 (28.6)
 51 (40.5)
 39 (30.9)

170 (70.8)
 58 (24.2)
12 (5.0)

 11.07 ＜.001

Frequency of gambling within 3 months
≤1 time per week
2~6 times per week
Everyday

107 (90.7)
10 (8.5)
 1 (0.8)

 59 (47.2)
 55 (44.0)
11 (8.8)

194 (80.9)
 38 (15.8)
 8 (3.3)

 70.63† ＜.001

Gambling companion
Alone
Family or acquaintance
Adults and strangers

 36 (30.3)
 77 (64.7)
 6 (5.0)

 26 (20.8)
 97 (77.6)
 2 (1.6)

 47 (19.6)
180 (75.0)
13 (5.4)

 8.79  .067

Number of gambling sessions experienced 0.31±0.46a 7.50±1.86c 3.01±1.10b 2,358.53 ＜.001

Time spent on gambling (minute) 87.77±143.09a 139.58±150.21b 82.83±99.98a  13.80 ＜.001

Money spent on gambling (KRW) 103,768.91±478,537.18a 1,105,651.59±1,784,192.18b 251,282.47±823,375.51a  31.87 ＜.001

Money lost on gambling (KRW)  63,128.15±377,696.43a  744,117.07±1,446,931.01b 145,770.13±519,621.27a  25.76 ＜.001

Money won from gambling (KRW) 228,264.53±808,308.87a 1,147,921.29±1,497,429.83b 215,205.45±445,155.14a  41.84 ＜.001

GPSS/CAGI score
≤1 (green, no problem)
2~5 (yellow, low to moderate severity)
≥6 (red, high severity)

1.21±2.34a

805 (96.5)
21 (2.5)
 8 (1.0)

6.16±5.48c

30 (23.8)
35 (27.8)
61 (48.4)

2.63±3.45b

126 (52.5)
 73 (30.4)
 41 (17.1)

 54.93
 563.09

＜.001
＜.001

Motivation for gambling
To win money
For excitement
Because of curiosity
To get away from negative feelings
To hang out with friends

 19 (16.2)
 56 (47.9)
 33 (28.2)
 6 (5.1)
 3 (2.6)

70 (57.9)
36 (29.8)
13 (10.7)
 1 (0.8)
 1 (0.8)

 72 (30.6)
111 (47.2)
 40 (17.0)
 5 (2.2)
 7 (3.0)

 50.50 ＜.001

Total* 834 (69.5) 126 (10.5) 240 (20.0)

*Missing data were not included; †Fisher exact test; a,b,c Scheffé́ test (mean values with another letter indicate significant differences); KRW=Korean 
Won; GPSS=Gambling Problem Severity Scale; CAGI=Canadian Adolescent Gambling Index.
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Table 4. Multinomial Logistic Regression Analysis for Gambling Subgroup–related Variables   (N=1,200)

Variables 

Model  (reference: rarely gambling subgroup)

Immediate gain gambling subgroup Broad gambling subgroup

OR 95% CI  p OR 95% CI p

GPSS/CAGI score 1.24 1.08~1.42 .002 1.12 0.99~1.27 .082

Age at first gambling experience (year) 1.49 1.20~1.85 ＜.001 1.13 1.00~1.28 .043

Most frequent type of gambling
Offline
Online
Illegal online

 
0.23
0.89

 
0.06~0.84
0.21~3.73

 
 .026
 .875

 
1.83
3.67

 
0.47~7.19

 0.83~16.27

 
.385
.087

Frequency of gambling within 3 
months

1.39 0.99~1.96  .055 1.03 0.78~1.36 .835

Time spent on gambling (minute) 1.00 0.99~1.00  .488 1.00 1.00~1.00 .707

Money spent on gambling (KRW) 1.00 1.00~1.00  .939 1.00 1.00~1.00 .575

Money lost on gambling (KRW) 1.00 0.90~1.00  .879 0.87 0.81~0.94 .824

Money won from gambling (KRW) 1.00 1.00~1.00  .203 1.00 1.00~1.00 .172

Type of institution
Youth support center
Juvenile shelter/alternative school
Probation center
Juvenile reformatory

 
0.60
1.96
0.35

0.21~1.74
 0.28~13.58
0.11~1.10

 
 .346
 .498
 .425

 
0.79
3.85
0.68

 
0.31~1.97

 0.73~20.30
0.27~1.75

 
.605
.112
.425

 -2 log likelihood 501.29

 x2 (df)  26.00

 Nagelkerke R2   .464

CAGI=Canadian Adolescent Gambling Index; CI=Confidence interval; GPSS=Gambling Problem Severity Scale; KRW=Korean Won; OR=Odds ratio.

DISCUSSION

This study investigated the characteristics of gambling sub-
groups in order to provide a basis for preventing gambling 
problems among out-of-school adolescents. The lifetime gam-
bling experience rate of out-of-school adolescents was 62.7%, 
which is higher than the rate of 42.1% among school students 
in Korea [13], and similar to the rate of 61.4% among students 
in the United States [15]. The gambling prevalence of adoles-
cents reported in studies conducted after 2010 was 46.5% in 
Hong Kong, 50.8% in Australia, and 70.1% in Denmark [16-18]. 
However, the samples were mostly among school students, 
suggesting the need to provide an overview of the gambling 
activities of out-of-school adolescents. 

Gambling activities of out-of-school adolescents were clas-
sified into three subgroups (RG, IGG, and BG), whereas prior 
studies classified their subjects into 4~8 subgroups [8,14,19, 
20]. This result is consistent with the findings of a prior study 
on early adulthood gambling, which delineated three sub-
groups of social gamblers, problem gamblers, and patho-
logical gamblers [21]. However, it contrasts with the findings 

of other LCA studies among adolescents that yielded four to 
eight subgroups, indicating a need to understand the specific 
gambling characteristics of out-of-school youth [19,20,22]. 

Subgroup 1 (RG) was used as a reference to compare other 
groups because 69.5% of the adolescents did not not gamble 
often and were in this group. 

The IGG subgroup was associated with a high probability 
of online lotteries, online sports betting, and internet casinos 
compared to the RG subgroup. Adolescents in the IGG sub-
group had the highest scores for the severity of problem 
gambling. There is a concern that they may transition into se-
rious problem gambling in adulthood. When adolescents 
gamble on the internet, their gambling behavior remains hid-
den, such that it is not easy to recognize the progression of ad-
diction until the problem becomes more serious [23]. Indivi-
duals in the IGG subgroup gambled mainly to win money, en-
gaging in gambling activities that are played alone without in-
teracting with others, such as online lotteries or sports betting. 
Compared to individuals in the RG subgroup, those in the 
IGG subgroup engaged in about 25 times the number of gam-
bling games, spent 1.5 times the number of minutes gambling 
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and spent about 10 times the money. Consistent with previous 
studies, those who gambled more and spent more money had 
problematic patterns of behavior [20,22]. Adolescents tend to 
be impulsive and to pursue stronger stimuli [14]. They engage 
in various gambling activities, increasing the amount of bet-
ting, especially on gambling games that they think can reward 
them with money in a short period of time [22]. Therefore, it is 
necessary to provide intensive management programs for rec-
ognizing problem gambling and regulating the gambling be-
havior of adolescents. 

Individuals in the BG subgroup engaged in almost every 
gambling activity except claw or prize draws. The number of 
gambling games played by adolescents in the BG subgroup 
was about 9 times more than those played by individuals in 
the RG subgroup, and the amount spent on gambling was 
twice as high. BG adolescents gambled for excitement or fun 
rather than to win money, while IGG adolescents gambled 
mainly to win money. Adolescents become immersed in gam-
bling activities that begin with fun-seeking and curiosity 
about their gambling peers because adolescents who lack a 
culture have no choice but to create a subculture [23]. It is nec-
essary to educate them with factual information about the 
risks of gambling so that their betting for fun does not cross 
the boundaries of 'play.' 

A predictive variable of the BG and IGG subgroups was age 
at first gambling experience. As an individual gets older, 
low-risk gambling can develop into online and/or illegal casi-
nos and adult gambling addiction [15,24]. This finding is sup-
ported by a report of Korean Center on Gambling Problems 
that higher school grades were associated with increased lev-
els and risk of problem gambling [25]. Effective prevention 
policies are required for out-of-school adolescents who are at 
higher risk of being exposed to gambling problems than in- 
school teenagers.

This study is significant in that, firstly, latent subgroups 
and the characteristics of gambling among out-of-school ado-
lescents in Korea were identified. Secondly, this study sug-
gested that gambling activities experienced at a later age are 
related to problem gambling. To the best of our knowledge, 
this study is the first report on the gambling activities of out- 
of-school adolescents that included adolescents in institutions 
where data collection is usually limited. The results should be 
interpreted carefully because of the limitations inherent in 
convenience sampling. Further studies are needed to develop 
programs to prevent problem gambling. 

CONCLUSION

Gambling activities among out-of-school adolescents were 
classified into three latent subgroups: RG, IGG, and BG. The 

adolescents in the IGG subgroup scored high in the severity of 
problem gambling and they spent a considerable amount of 
time and money on gambling. Out-of-school adolescents who 
first gambled at an older age and who gambled mainly to win 
money were at risk of problem gambling. Developing strat-
egies for early screening and referral to professionals is neces-
sary to manage their gambling problems. Adolescents, espe-
cially those who are out-of-school, need to be provided with 
various alternative activities and opportunities to participate 
in play culture other than gambling. In the future, it is neces-
sary to develop tailored interventions that reflect the charac-
teristics of these subgroups of out-of-school adolescents and to 
investigate factors that affect their gambling behavior. 
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