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Abstract: The purpose of this study is to analyze the differences in psychological characteristics
(i.e., irrational beliefs) and social adaptation according to a participant’s level of addiction to online
sports gambling (i.e., non-problem, low-risk, moderate-risk, and high-risk gamblers). A survey
was completed by participants of online sports gambling, aged 19 years or older; 291 completed
questionnaires were obtained and analyzed using multivariate analysis of variance (MANOVA).
As results of this study, according to the level of addiction to online sports gambling, there were
significant differences on people’s mental state and social adaptation. Specifically, the more people
are attached to a group that is exposed to high gambling addiction risk, the more they tend to become
irrational while gambling, adopt an overconfident viewpoint, and overestimate their techniques.
Moreover, as addiction to online sports gambling worsens, adaptation problems begin to appear in
their work and family lives. This study demonstrated that people who are addicted to online sports
gambling tend to find difficulties in thinking reasonably and logically and struggle to lead normal
lives. By raising awareness on online sports gambling addiction, this study could suggest a way out
of the difficulty.

Keywords: gambling addiction; irrational beliefs; online sports gambling; social adaptation

1. Introduction

The advancement of the internet has generated many changes in people’s lives [1]. The sports
field is no exception to such changes, and due to these changes, the popularity of sports and the size of
the sports industry have become incomparable to that in the past [2]. Although people enjoy sports
in a variety of ways, means of enjoying sports can, in general, be divided into actually participating
in sports [3], watching sports, such as professional sports games [4], and purchasing sports-related
products [5]. More specifically, online games, called eSports, have been officially recognized as new
sports in international competitions [6]; additionally, sports broadcasts can be watched around the
world without constraints of time or place [7], and purchasing sports-related products has become
easier than before [5]. These changes caused by the internet have reached a peak with the release of
high-tech devices, such as smartphones [8].

Sports gambling refers to games of predicting and betting on results of domestic and overseas
sports league matches, such as soccer, basketball, baseball, and golf, which are popular among the
public, where payment is awarded to the people who correctly predict the results [9]. Owing to
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the internet and the advantages of smart devices, online sports gambling offers the advantage of
anonymity and not having to be present at the place of betting. However, the fact that one can
access all the information available online at any desired time and place using a high-tech device can
sometimes have negative consequences. More specifically, development of these advanced information
communication technologies and smart devices, which are easily accessible for anyone without a
verification process, has contributed to increasing the number of people that have become addicted to
sports gambling [10]. Furthermore, Delaney [11] argued that sports gambling can be categorized into
addiction depending on characteristics that include game frequency and wager amount. Specifically,
bettors can make their wagers as high as they want in most of these games, without being limited by
the kind of game or frequency, and obtain handsome returns accordingly, which can potentially lead
them into gambling addiction [12].

From a cognitive perspective, previous studies have indicated that people with gambling addiction
have a slightly different pattern of thinking, referring to irrational beliefs in gambling, than those
without addiction [13–16]. When they reach an addiction level at which they cannot control their
gambling behaviors on their own due to irrational beliefs, mental health problems begin to appear [17];
they may also depend on alcohol or drugs and, eventually, develop an addiction [18]. If they are unable
to stop this behavior, the bigger problem is that they may inevitably experience significant difficulties in
adjusting to work or family environment [19–21]. Most studies that have been conducted on this topic
have focused on addiction to activities that can be enjoyed offline or directly in-person. However, due to
the increase in the number of individuals who gamble in the easily accessible online environment
as a result of developments in advanced technology as mentioned previously, the significance of
research in this field has become profound. Moreover, this study goes beyond merely examining the
cause-and-effect relationship between gambling addiction and other variables, which were the focus
of most previous studies, by analyzing the significant differences in the psychological characteristics
(i.e., irrational beliefs) and social adaptation of individuals based on their addiction level. This can
raise awareness on gambling addiction and help people live a healthy life through psychotherapy.

1.1. Theoretical Background

1.1.1. Gambling

The definition of gambling differs slightly depending on the scholars or experts in the field,
based on their perspective as a comprehensive concept. Gambling addiction is typically defined
as a situation in which an individual is unable to stop an action on his/her own and repeats that
action continuously [22]. Custer [20] identified three phases of gambling addiction, namely, winning,
losing, and desperation phases, which are explained as follows. When people experience a chance
victory from gambling, they derive psychological and financial gains. However, when they experience
financial loss from continued gambling, they start to lose their ability to control themselves, and even
feel a sense of desperation financially, physically, and psychologically. Previous empirical research has
found that compared to non-problem gamblers, addicted gamblers play for money more frequently,
on more activities and with greater amounts of money [23–25]. Further, addicted gamblers are more
likely to be involved in continuous gambling, whereby winnings can be immediately risked again
within the same session [23,25]. Specifically, according to the Diagnostic and Statistical Manual of the
American Psychiatric Association [26], addicted gambling is diagnosed by the degree of symptoms:
(a) a continuous or periodic loss of control over gambling; (b) a progression, in gambling frequency
and amounts wagered, in the preoccupation with gambling and in obtaining money with which to
gamble; and (c) continuation of gambling involvement despite adverse consequences [23]. However,
social gambling for pleasure and fun can be stopped at an appropriate point [20].

In general, the phenomena that appear among gambling addicts can be largely grouped into
cognitive, emotional, and social categories. Regarding the cognitive aspect, gambling addicts are under
the illusion that they can stop whenever they want [27] or have the erroneous belief that they can
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win [28]. Regarding the emotional aspect, gambling addicts characteristically have low self-efficacy [29]
or seek stimulation or thrills [30]. In terms of social aspects, a group with a higher addiction level
has greater accessibility to gambling environments compared with groups with a lower addiction
level [31–33] and was more exposed to violence from parents at a young age or from an environment of
neglect [34]. People participate in gambling activities not through pressure from people’s viewpoints
but voluntarily through their inner thoughts and motivation [35]. Based on this perspective, it is
important that we gain an understanding of the cognitive aspect of gambling addicts.

1.1.2. Irrational Beliefs

In terms of cognitive perception, addictive gamblers often maintain erroneous ideas, in other
words, abnormal beliefs in their gambling behavior [15,16]. This tendency is called “irrational beliefs
in gambling” or “irrational gambling beliefs” [36]. Irrational gambling beliefs include perceiving
the danger of gambling as less than it really is [37], vague cognitive expectations [15], or illusions
of control [38,39] in which individuals believe they will eventually win if they continue despite
continued loss. In this respect, 60% of people who have an erroneous way of thinking about gambling
were found to bet more aggressively when they were losing than when they were winning [40].
Previous studies have revealed that gambling addicts have relatively strong irrational beliefs regarding
gambling [13–16,41,42].

1.1.3. Social Adaption

Adjustment denotes the process of putting effort into and changing oneself to adapt to
environmental changes [43]. Social adaptation, psychological adaptation, and physical adaptation
are typical examples in this category [44]. In terms of social adaptation, a person’s attitude, values,
or thoughts have a considerable impact on how he/she adapts to a given situation [45]. Moreover,
Venuleo and Marinaci argued that in most social science fields, a person’s inner psychological state has
an effect on his/her social adaptation and serves as an important variable for his/her living a normal
and healthy life [46]. In this respect, Weissman argued that social adaptation is a very comprehensive
concept that not only reflects an individual’s adaptation to the social environment, but also includes
performance and satisfaction with one’s social role and interpersonal relationships [47]. Specifically,
because an individual has various roles in society, social adaptation encompasses several adjustments
including occupational, family, and recreational adaptations [48,49]. In turn, gambling addiction can
lead to physical and psychological illnesses and be an obstacle to living a normal life [50]. In the end,
it was found that that individuals who were incapable of self-control against gambling experienced
difficulties in social adaptation [48,49].

This study grouped participants based on their level of addiction to gambling and then compared
and analyzed the differences in their irrational beliefs regarding gambling and social adaptation.
Hence, the proposed research questions were:

RQ1: Are there differences in irrational beliefs based on a participant’s level of addiction to online
sports gambling?
RQ2: Is there a difference in social adaptation based on a participant’s level of addiction to online
sports gambling?

2. Materials and Methods

2.1. Participants

In this study, online sports gambling refers to online games of predicting and betting on results of
domestic and overseas sports league matches, such as soccer, basketball, baseball, and golf, which are
popular among the public, where payment is awarded to the people who correctly predict the results.

Adults participating in online sports gambling were selected as study participants. To obtain the
study sample, seven stores selling Sports Toto (sports lottery) located in Seoul and Gyeonggi Province
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in Korea were selected. Individuals leaving the lottery stores were asked if they were participating in
online sports gambling, and the questionnaire was distributed to those who were bettors. The data
collection lasted for 7 days during the second half of 2018, and individuals who did not want to
participate were excluded from the survey. Eighteen questionnaires that were judged to have missing
answers to some of the questions or as lacking reliability were excluded and a final total of 291
questionnaires were used as data for this study.

The demographic characteristics of respondents were as follows. First, 228 respondents (78.4%)
were male and 63 (21.6%) were female; thus, there were considerably more men. In terms of age,
102 participants (35.1%) were in their 30s, making up the greatest majority, followed by 98 participants
(33.7%) in their 40s, 49 (16.8%) in their 50s, and 42 (14.1%) in their 20s. In relation to participants’
highest level of education completed, most survey participants had a bachelor’s degree (n = 174,
59.8%), followed by a high school degree (n = 84, 28.9%), and a master’s or doctorate degree (n = 33,
11.3%).

Finally, according to the purpose of this study, all survey respondents answered nine questions
(each question ranged from 0 to 3) in terms of their addiction in the online sports gambling, and the
answers were the criteria to determine who belonged to each research group as follows: non-problem
less than 1 point (n = 61, 21.0%), low-risk ranging 1 to 2 points (n = 55, 18.9%), moderate-risk ranging
from 3 to 7 points (n = 92, 31.6%), and high-risk greater than 8 points (n = 83, 28.5%).

2.2. Measurement Tools

First, the Canadian Problem Gambling Index (CPGI) developed by Ferris and Wynne [51] consists
of 27 questions. Of these, nine questions belonging to the Problem Gambling Severity Index (PGSI)
were modified according to the objectives of this study to examine the level of gambling addiction.
The detailed questions on this scale are as follows: (a) Have you ever bet an amount that you could not
handle? (b) Have you ever bet more money in order to feel the same excitement from past gambling
experiences? (c) Have you ever tried gambling again in order to earn back money you lost? (d) Have
you ever borrowed money or sold something in order to earn money for gambling? (e) Have you
ever thought that gambling might be problematic? (f) Have you ever experienced health issues,
such as stress or anxiety, due to gambling? (g) Have you ever heard people tell you that you have a
problem with gambling? (h) Have you or your family experienced financial issues due to gambling?
and (i) Have you ever felt guilty about gambling? This scale consists of a single factor and utilizes
a 4-point Likert-type scale from “not at all” (0 points) to “always” (3 points). This scale categorized
participants into four stages, namely, 0 points equating to non-problem gamblers, 1–2 points for
low-risk gamblers, 3–7 points for moderate-risk gamblers, and 8 points or more for high-risk gamblers.
Groups with a higher score implied a stronger addiction to gambling.

Second, the measurement tool reconstructed by Lee [52] based on the Gambling Belief
Questionnaire (GBQ) by Steenbergh, Meyers, May, and Whelan [53] and the scale by Langer and
Roth [54] was used for irrational gambling beliefs. Irrational gambling beliefs were divided into
two sub-scales “overconfidence and illogical reasoning” and “technique overestimation reasoning.”
The former means “considering one’s capacity as greater than what it really is” or “expecting results
better than what they can be in reality.” The latter signifies “believing that there are regular patterns
in gambling and judging that techniques or strategies matter more than luck.” Overconfidence and
illogical reasoning and technique overestimation reasoning comprise 7 and 6 questions, respectively,
which employ a 5-point Likert-type scale ranging from “strongly disagree” (1 point) to “strongly agree”
(5 points).

Third, the scale used by Shin [49] and Ahn [48] was utilized to measure social adaptation.
The sub-scales are divided into workplace adaptation (4 items), home adaptation (5 items), and leisure
adaptation (5 items). This measure employs a 5-point Likert-type scale that ranges from “strongly
disagree” (1 point) to “strongly agree” (5 points). Additionally, since the survey respondents of this
study were not fluent in English, translation/back-translation was conducted to establish semantic
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equivalence. Two bilingual professors in a sport management program were in charge of translating
and back-translating survey questions to retain the original meanings.

2.3. Data Analysis

The SPSS 23.0 statistical version was used for data processing in this study. The details of the
data processing method are as follows. First, a frequency analysis was conducted to examine the
demographic characteristics of survey respondents. To verify the validity of data collected from the
survey, an exploratory factor analysis (EFA) was performed on each variable (i.e., irrational gambling
belief and social adaption). Also, Cronbach’s alpha was conducted for a reliability analysis to test the
internal consistency of the questions. After this process, a multivariate analysis of variance (MANOVA)
was utilized to compare and examine the differences in irrational gambling beliefs and social adaption
according to the four groups (i.e., non-problem, low-risk, moderate-risk, and high-risk gamblers)
categorized by the level of addiction in online sports gambling.

3. Results

3.1. Scale Validity and Reliability

The EFA using principle component analysis (PCA) with Varimax rotation was performed on
each variable. In terms of irrational gambling beliefs (13 items), the Kaiser Meyer-Olkin (KMO)
measure showed the sample adequacy for this analysis, KMO = 0.918, exceeding the criteria (0.70) [55].
Bartlett’s test of sphericity (χ2 = 2823.663, df = 78, p < 0.001) was statistically significant. Based on
eigenvalues (greater than 1) and factor structure coefficient (greater than 0.40), two factors were
extracted. The factors explained 71.82% of the total variance. Cronbach’s alphas reported acceptable
internal consistency for reliability (greater than 0.70) [56]: (a) overconfidence and illogical reasoning
(α = 0.936) and (b) technique overestimation reasoning (α = 0.916). Detailed information was shown in
Table 1.

Table 1. Factor structure matrix for irrational gambling beliefs.

Items 1 2

I can predict the results better than other people.
I’m losing money now, but I can tell if I can win a sports game.
Since I have the techniques and knowledge of online sports gambling, I will win someday.
Since I have a particular practice or habit when it comes to betting, I have a higher chance
of winning.
Since I won big a few times before, I will win big again someday.
Since I’ve been losing so far, I have a higher chance of winning money in the future.
If I keep betting, I will win and raise my profits.

0.872
0.866
0.856
0.826

0.814
0.810
0.808

When I bet, the results depend on my judgment.
When I won in the past, it was because I made good analyses and inferences about the game.
If I predict future games based on past game results, I’ll have a higher chance of winning.
If I want to win through betting, I have to develop a good strategy.
There are often times when I think I would have won if I thought about things a little bit more.
The money I lost so far was because I didn’t have the knowledge and techniques required for
online sports gambling.

0.852
0.839
0.816
0.812
0.808
0.784

Eigenvalues
Variance (%)
Cronbach’s alphas

6.489
49.914
0.936

2.848
21.906
0.916

Note. 1 = Overconfidence and illogical reasoning, 2 = Technique overestimation reasoning.

With respect to social adaption, the KMO measure showed the sample adequacy for this analysis,
KMO = 0.863, exceeding the criteria (0.70) [55]. Bartlett’s test of sphericity (χ2 = 1430.642, df = 91,
p < 0.001) was statistically significant. Based on eigenvalues (greater than 1) and factor structure
coefficient (greater than 0.40), three factors were extracted. The factors explained 58.40% of the total
variance. Cronbach’s alphas reported acceptable internal consistency for reliability (greater than
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0.70) [56]: (a) workplace adaptation (α = 0.775), (b) home adaption (α = 0.804), and (c) leisure adaption
(α = 0.817). Detailed information is shown in Table 2.

Table 2. Factor structure matrix for social adaption.

Items 1 2 3

When I finish work and do or help with the housework, I do it gladly.
I have a good relationship with my family.
When something difficult happens, I go through it with my family or I think about
them first.
I tend to spend a large amount of time with my family.
I want to take part in cultural activities with my family.

0.780
0.726
0.706

0.671
0.669

I do other leisure activities aside from the online sports gambling I do right now.
I tend to get help from others or make the effort to find the information I need through
leisure activities aside from work or family.
I participate in leisure gatherings frequently.
I like meeting with people through leisure activities.
I enjoy active leisure time aside from work.

0.811
0.772

0.747
0.633
0.610

I have a good relationship with my work colleagues.
I’m happy when I work at my workplace.
Gatherings with work colleagues after work are important.
I have a strong interest in and curiosity about my work.

0.818
0.789
0.721
0.667

Eigenvalues
Variance (%)
Cronbach’s alphas

5.038
35.989
0.804

1.721
12.293
0.817

1.416
10.118
0.775

Note. 1 = Home adaptation, 2 = Leisure adaption, 3 = Workplace adaption.

3.2. Multivariate Analysis of Variance

The multivariate analysis reported statistically significant differences in irrational gambling
beliefs and social adaption dependent on the degree of addiction in the online sports gambling. [Wilks’
lambda = 0.301, F (15, 781.640) = 28.418, p = 0.00, partial η2 = 0.330]. Based on adjusted alpha level using
Bonferroni correction (P = 0.05/5 = 0.01), univariate tests for all variables were statistically significant:
(a) overconfidence and illogical reasoning, (b) technique overestimation reasoning, (c) home adaptation,
(d) leisure adaption, and (e) workplace adaption (Table 3).

Table 3. Results of multivariate analysis of variance (MANOVA) differences in irrational gambling
beliefs and social adaption dependent on the degree of addiction in online sports gambling.

Source DV df F p η2

Irrational gambling beliefs Overconfidence and illogical
Technique overestimation

3
3

43.859
59.300

0.000 ***
0.000 ***

0.314
0.383

Social adaption
Home adaption

Leisure adaption
Workplace adaption

3
3
3

68.823
87.896
23.045

0.000 ***
0.000 ***
0.000 ***

0.418
0.479
0.194

*** p < 001.

Follow-up Tukey post-hoc analyses were conducted to verified where the differences existed
among groups. First, the two groups with a higher risk level (moderate- and high-risk groups) showed
significantly higher results in terms of overconfidence and illogical gambling beliefs compared with
the two groups with a lower risk level (non-problem and low-risk groups). Of the former two groups,
the high-risk gamblers group showed statistically, significantly higher levels than the moderate-risk
gamblers one. Second, the non-problem gamblers group showed significantly lower average values
for technique overestimation gambling beliefs than the other groups. Of the groups with high average
values, the two groups with a high addiction level (i.e., moderate- and high-risk gamblers) showed
higher average values than the low-risk gamblers group. Higher values for the two factors of irrational
gambling beliefs imply more irrational beliefs.



Sustainability 2018, 10, 4314 7 of 11

Third, the two lower risk groups (non-problem and low-risk groups) showed higher average
values for leisure and workplace adaptation than the other two groups with relatively higher risk
levels (moderate- and high-risk groups). Lastly, the average values for home adaptation showed a
correlation with risk level among groups. In other words, higher risk groups were found to have more
home adaptation issues. Table 4 shows the details on the average values of each group. Lower scores
for the above three factors related to social adaptation imply social adaptation issues.

Table 4. Mean scores for irrational gambling beliefs and social adaption among groups.

1 2 3 4 5

Group 1 2.19 1.90 4.06 4.24 3.66
Group 2 2.11 2.37 3.57 3.90 3.45
Group 3 3.04 3.16 2.92 2.94 2.89
Group 4 3.57 3.44 2.60 2.87 2.62

Note. 1 = Overconfidence and illogical reasoning, 2 = technique overestimation reasoning, 3 = home adaption,
4 = leisure adaption, and 5 = workplace adaption; Group 1 = non-problem, Group 2 = low-risk, Group 3 = moderate-risk,
and Group 4 = high-risk gamblers. Statistically significant higher mean scores between groups in bold.

4. Discussion

4.1. Differences in Irrational Beliefs Based on Online Sports Game Addiction

This study categorized online sports gamblers’ addiction level into four different groups, namely,
non-problem, low-risk, moderate-risk, and high-risk gamblers based on their scores on the PGSI scale.
First, this study focused on comparing and analyzing the differences in irrational beliefs between
these groups. The following conclusions can be made based on the results. First, moderate- and
high-risk gamblers showed more overconfidence and irrational beliefs in online sports gambling than
non-problem and low-risk gamblers. To elaborate, these beliefs were found to be stronger in the former
than the latter group. Aside from non-problem gamblers, the three groups showed high technique
overestimation. More technique overestimation was found in moderate- and high-risk gamblers than
in low-risk ones. This finding is consistent with the results of previous studies that higher gambling
addiction tendencies were related to more irrational beliefs [13–16,41,42].

Regarding this finding, Yi [57] argued that this type of individual believes that capacity, such as
“skills” or “strategies,” determines whether he or she wins or loses rather than “coincidence,” and that
he or she often tends to have irrational beliefs of winning the money soon because he or she has
excellent capacity. These irrational beliefs about gambling cause the behavior to continue and a vicious
circle is consolidated, in which those individuals who lost money through gambling lose self-control
and are led into continued gambling behavior in order to recover the loss [15]. Ultimately, gambling
addicts experience a negative impact on emotional aspects [17], and it is not uncommon for them to
start relying on drugs or alcohol in severe cases [18]. Aron T. Beck [58], who is the founder of “cognitive
therapy” argued that a person’s behavior is strongly influenced by his/her thinking or belief system.
Therefore, it is important to change irrational gambling beliefs and other negative belief systems in
a healthy way through therapy and treatment so that people can live a healthy life that is free from
activities leading to gambling addiction.

4.2. Differences in Social Adaptation Based on Online Sports Game Addiction

This study also compared and analyzed the effects the level of online sports gambling addiction
has on social adaptation among groups. The results showed that addiction to online sports gambling
has a significant effect on social adaptation. In other words, the groups with individuals who were
exposed to high gambling risks showed issues with their adaptation to work, family, and leisure.
Moreover, the two groups with a relatively higher risk (moderate- and high-risk) showed issues with
leisure and workplace adaptation compared with the other groups. In addition, for home adaptation,
issues with adaptation to family life depend on the level of risk among groups. In other words, higher
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risk groups were found to have more home adaptation issues. Moreover, unlike the other factors,
even the low-risk groups showed home adaptation issues. This shows the intensity of the effects of
gambling on a person’s daily life even if he/she has a low level of addiction to gambling.

Most recreational gamblers who enjoy gambling for fun with their family or friends are known to
be able to stop gambling at an appropriate moment [20]. However, those with a high risk for gambling
addiction experience difficulties in their daily life [50]. Thus, various studies reported that it is not easy
for them to adapt to society because of their gambling addiction [19,20,59]. This study also showed that
groups at a higher risk of addiction to gambling showed difficulties in all aspects of social adaptation,
which is consistent with the results of previous studies.

At this point, it is necessary to provide an answer to the fundamental question, “Why does online
sports gambling addiction make social adaptation difficult?” To begin with, gambling on the internet
does not differ at all from other existing gambling methods; the only difference is that the place of
gambling moves from offline to online [60]. However, the convenience of the internet may potentially
exacerbate a person’s gambling addiction. The number of individuals experiencing online sports
gambling is rapidly increasing, compared to the past, as individuals can connect to gambling websites
regardless of time and place, as desired [10].

In addition, though there are certain differences in the degree of addiction in an individual
gambler, it is almost impossible for them to control or regulate their will on their own [19]. Moreover,
the convenience offered by the internet is an important factor that makes online sports gambling
even more addictive than offline gambling. Therefore, online sports gambling, which is fast, easy,
and accessible from anywhere and at any time, may cause people to fall to the risk of gambling
addiction as more time passes.

5. Conclusions

People addicted to gambling often deny the fact that they are addicted to gambling or tend to
refuse proper treatment, which makes adaptation to daily life even harder as a result. In conclusion,
gambling addiction can be considered as a psychological disorder that can lead to maladjustment
at work or to the destruction of families. Sports gambling, which awards payments to bettors
according to the results of popular sports games, has permeated deeply into the daily lives of adults.
In an environment with this social structure, the results of this study will bring useful data to inform,
once again, on the harmfulness and seriousness of gambling, and the importance of education in
eradication and prevention of this behavior. The authors propose that these data will be helpful in
professional counseling and psychotherapy. Moreover, these findings can contribute to improving
people’s quality of life by building a healthy recreation culture through sports.

The following limitations were noted. This study only selected online sports gamblers. Offline
gamblers were excluded as they were not part of this study. Therefore, a comparative study on both
online and offline gamblers in the future may provide more insight into how the internet plays a
role in gambling addiction. Additionally, to investigate the effects of sports on addicted individuals,
future research should empirically compare and analyze the differences between sports gambling and
other types of gambling and the factors that increase addiction severity. Finally, although this study
focused on analyzing the cognitive aspects of gambling addiction, more in-depth studies that consider
various facets, including emotional and social aspects of gambling addiction, need to be conducted in
the future.
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