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Adolescents addictive use of smartphones has been the focus of clinical attention. Gray’s neuropsychological systems, behav-
ioral activation system (BAS) and behavioral inhibition system (BIS), consistently predict smartphone overdependence (SO)
across various age groups. Additionally, peer pressure (PP)— as it relates to smartphone usage — is considered a notable fac-
tor and one which wields significant influence on adolescents. In this context, this study aimed to investigate the relative im-
pact of intra-individual factors, BAS/BIS, and peer-related factor, PP, on adolescents’ SO. Furthermore, the study sought to
explore whether these two factors interact with each other in influencing adolescents’ SO. We collected data from 489 Korean
middle school students and analyzed the data separately by gender, considering potential gender differences in the interrela-
tionships among variables based on prior research findings. The findings reveal a significant positive correlation among BAS/
BIS, PP, and SO. Furthermore, BAS/BIS and PP were confirmed to significantly predict SO with no gender differences. How-
ever, the moderation effect was only significant in the male group. Based on these findings, we discussed preventive interven-
tions concerning adolescents, limitations, and suggestions for further research.
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Introduction

The addictive use of smartphones among adolescents has long been
a central topic in clinical discussions, with a notable increase in cas-
es, particularly in South Korea. According to the 2022 survey con-

ducted by the National Information Society Agency (NIA), 40.1%
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of adolescents were classified as smartphone overdependence
groups, representing a 3.1% increase from the previous year. Today
s adolescents have grown up in a technologically advanced environ-
ment, where smartphones are an integral part of their daily lives,
evolving into indispensable tools for nearly every teenager. Haddon
and Livingstone (2012) emphasize instilling online resilience in
children, enabling them to effectively navigate and overcome the
various issues that can arise in the digital environment, rather than
pathologizing their smartphone use. From a sociocultural perspec-
tive, interventions should be culturally sensitive and accommodat-
ing to the unique adolescent culture, avoiding overly restrictive ap-
proaches that simply curtail smartphone usage. Therefore, investi-
gating various factors influencing smartphone overdependence
(SO) is crucial to effectively addressing adolescents' SO.

Prior research has classified SO as a form of behavioral addic-



tion, akin to addiction to gaming or gambling (Goel et al., 2015;
Lee & Yang, 2018). Within the domain of factors influencing be-
havioral addiction, the temperamental construct known as Behav-
ioral Activation System/Behavioral Inhibition System (BAS/BIS)
has consistently garnered attention as a pivotal variable explaining
an individual's temperamental susceptibility to behavioral addic-
tion (Breen & Zukerman, 1999; Kim et al., 2016; Kim & Hwang,
2019; Kim & Lee, 2011; Park et al., 2013). Furthermore, it is well-es-
tablished that both BAS and BIS play pivotal roles in responding to
environmental stimuli and regulating motivational aspects of be-
havior (Fowles, 1987, 1993). Therefore, to comprehend SO as a form
of behavioral addiction, it is imperative to consider BAS and BIS
within Gray's Reinforcement Sensitivity Theory (Gray, 1982). Gray
identified these biological systems that influence individual behav-
ior as the BAS and BIS. BAS is associated with reward sensitivity, a
tendency to seek novelty and excitement, and an inclination to-
ward impulsively pursuing one’s desires. In contrast, BIS is linked
to vigilance to cues of punishment or threat and the experience of
anxiety (Carver & White, 1994). Essentially, if BAS can be likened
to a psychological accelerator that promotes goal-directed behav-
iors, BIS can be likened to a psychological brake that inhibits re-
sponses when confronted with punitive or threatening cues (Kim
& Kim, 2001).

In case of BAS, from a personality perspective, it is reported that
BAS is closely associated with the dimension of impulsivity, which
includes a tendency to seek stimulation and make hasty decisions
(Moeller et al., 2001). This impulsivity is recognized as a risk factor
for addictive behaviors (Thomsen et al., 2018). In this context, BAS
is regarded as potential personality factor related to addiction
(Jeong et al., 2020; Yi & Hwang, 2015). In the majority of studies
assessing BAS, researchers employ a scale developed by Carver &
White (1994) comprising three subdimensions: reward respon-
siveness, fun-seeking, and drive. According to findings from Lee
etal. (2015), scores on the ‘drive’ and ‘fun-seeking subdimensions
of BAS were significantly higher in groups of adolescents addicted
to smartphones. Additionally, Kim et al. (2016) emphasized the
importance of ‘drive’ and ‘reward responsiveness’ within these
subdimensions for predicting the group at high risk of smart-
phone use. Anderson and Smith (2001) revealed that the ‘reward-

responsiveness plays a role in facilitating reward-related learning.

https://doi.org/10.15842/kjcp.2023.42.4.002

BAS/BIS, Peer Pressure, Smartphone Overdependence

Positive expectations acquired through this learning process en-
hance the frequency of subsequent behaviors, ultimately leading to
addiction. In summary, research outcomes vary depending on the
subdimensions of BAS. However, Corr and McNaughton (2008)
have suggested that for an effective measurement of the BAS, mul-
tidimensional subfactors should be comprehensively evaluated.
Many previous studies have also treated these subdimensions as
constituting a unified concept of BAS and consistently reported a
positive correlation between a high BAS tendency and behavioral
addiction (Cho & Cho, 2008; Park et al., 2013; Yang & Suh, 2017).

On the other hand, BIS is closely associated with negative emo-
tions, and multiple studies consistently suggest an increased likeli-
hood of experiencing anxiety or discomfort in social situations
with the intensification of BIS inclination. Furthermore, there is
evidence that individuals, when confronted with negative emo-
tions, tend to engage in smartphone-mediated interactions as a
means of avoidance (Jung et al., 2016; Amiel & Sargent, 2004;
Kimbrel, 2008; Park et al,, 2011). Additionally, there is an argu-
ment that individuals with prominent BIS characteristics may ex-
hibit heightened sensitivity to cues of punishment compared to
those with weaker BIS traits, leading to more pronounced experi-
ences of anxiety and, consequently, an increased dependence on
smartphones (Jo et al., 2017). Kruglanski and Orehek (2011) have
reported that BIS exhibits increased sensitivity to social rejection.
Moreover, individuals with heightened BIS sensitivity tend to be
more vigilant towards negative aspects and show a propensity for
a pessimistic outlook (Hirsh & Kang, 2016, as cited in McGarry &
Shortland, 2023). Furthermore, based on studies showing that in-
dividuals with high levels of the fear of missing out (FOMO) tend
to use social networking sites more often (Fox & Moerland, 2015;
Przybylski et al., 2013), it can be inferred that individuals with
pronounced BIS characteristics may turn to smartphones more
frequently. Thus, it can be inferred that individuals with height-
ened BIS characteristics are likely to rely more on smartphones, in
an effort to mitigate the fear of social exclusion.

Meanwhile, BIS represents a comprehensive concept of ‘punish-
ment sensitivity, encompassing anxiety and fear. In line with these
characteristics of BIS, Carver and White (1994) have made a ques-
tionnaire that differs from existing anxiety scales. This question-

naire does not inquire about the frequency of an individual's anxi-
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ety experiences but rather whether they are likely to experience
anxiety in certain situations (Jorm et al., 1998). However, Mc-
Naughton and Gray (2000) emphasize in the revised Reinforce-
ment Sensitivity Theory that anxiety within the BIS should be
clearly distinguished from the concepts of terror or fear. Thus, in
order to explore the impact on SO more precisely, there is a need
for research that distinguishes between the concepts of anxiety
and fear within BIS and elucidates their relationship with SO.
Meanwhile, Corr and McNaughton (2008) reported that fear op-
erates when leaving a dangerous situation (active avoidance), anxi-
ety when entering it (e.g., cautious Tisk assessment’ approach be-
havior), or withholding entrance (passive avoidance). In light of
these considerations, it can be inferred that the tendency to use
smartphones more frequently out of fear of social exclusion or to
rely on smartphones to alleviate anxiety experienced in social situ-
ations is closely related to the anxious facet of BIS. Therefore, this
study attempts to investigate the connection between the anxiety
concept within BIS and SO.

In sum, many studies report that BAS/BIS are ultimately associ-
ated with smartphone addiction. Therefore, when considering
these findings collectively, it is predicted that individuals with
high BAS traits may become deeply engrossed in smartphones,
which provide immediate gratification because of their sensitivity
to positive affect and rewards, such as the pursuit of new stimuli
and pleasure, potentially leading to increased SO. On the other
hand, individuals with high BIS characteristics may be expected
to rely more on smartphones to alleviate negative emotions and
avoid social exclusion. In simple terms, one can assume that BAS/
BIS systems follow different pathways but ultimately converge on
one outcome, SO. However, not all individuals with inherent vul-
nerabilities display maladaptive behaviors, such as behavioral ad-
diction (Lee & Kwon, 2020). Therefore, it is important to explore
the factors that may affect the relationship between these motiva-
tional systems and SO.

Adolescence is a period characterized by significant physical
and emotional maturation, involving the reorganization of their
self to meet emerging roles and social demands. Individuals bio-
logical characteristics can lead to different outcomes even under
similar environmental conditions (Yi, 2014). Additionally, as ado-

lescence is the developmental period when individuals are most
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affected by peer relationships and peer culture, peer pressure ap-
pears to be another important factor influencing adolescents’ SO.
Early adolescents share more time with their peers than their par-
ents (Palani & Mani, 2016) and tend to conform to peer values,
group beliefs, and behaviors more easily than other age groups
(Jeong, 2019). In typical development, from adolescence onward, it
is common for children to develop greater emotional dependence
and a sense of belonging through their peers than their parents
(Buist et al., 2002).

Peer groups have long been a focal point of research as a substan-
tial contributor to adolescent substance abuse and addiction (Bahr
et al., 2005; Farrel & White, 1998; Steinberg et al., 1994). Oetting
and Beauvais (1986) elucidated the psychological and social factors
influencing adolescent substance abuse, using the Peer Cluster
Theory (PCT). According to this theoretical framework, peer
groups that encourage substance abuse introduce adolescents to
drugs, instruct them on methods of use, and influence them to
adopt beliefs and attitudes that perpetuate drug use. Likewise, dur-
ing the trajectory leading to smartphone addiction, peer groups
can exert a diverse range of influences. For instance, they can in-
troduce adolescents to various smartphone features and usage
methods, engage in collaborative gaming, share captivating con-
tent, and foster a sense of belonging among group members. Fur-
thermore, Lee (2001) suggests that cultural elements are inherently
embedded in the value of mobile phones as a medium. Individuals
driven by motivation rooted in these cultural dimensions may be
acutely aware of peer influence and are likely to conform within
the group, driven by considerations related to their identity, social
status, economic power, and communication style. In essence, due
to the developmental characteristics of adolescents striving to es-
tablish their identity within peer groups, it is conceivable that
unique cultural motivations specific to adolescent cohorts could
influence smartphone usage.

Additionally, in the collectivist culture of Korean society, which
tends to place more emphasis on the perceptions of other mem-
bers within their groups, individuals are more likely to feel pres-
sured into relationships based on collective values (Joo et al., 2018).
Thus, it can be assumed that middle school students” smartphone
use patterns will also be significantly influenced by their peer

groups as their dependence on and sense of belonging to their peer
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groups increases during their development, especially in Korea.
Therefore, it is crucial to investigate how adolescents experience
peer norms and implicit pressures related to smartphone usage
and how these factors influence their actual smartphone usage
patterns. Nevertheless, prior research has overseen these aspects.

Numerous studies have revealed associations between smart-
phone addiction and peer-related factors such as peer pressure,
peer attachment, and peer relationships (Chang et al., 2012; Jung,
2019; Kim & Kim, 2018; Kim & Byun, 2015; Park et al., 2012; Yoon,
2005). However, prior research predominantly treats peer vari-
ables and smartphone addiction as separate constructs, with a fo-
cus on understanding the influence of peer variables on smart-
phone (Kim et al,, 2016). Additionally, while various scales related
to peer pressure or conformity are available (Berndt, 1979; Brown
et al., 1986; Santor et al., 2000; Cho & Chung, 2009), most of them
primarily assess peer pressure or conformity concepts in general
circumstances. In other words, studies exploring the peer norms
or culture among adolescents that directly affect smartphone us-
age have been scarce thus far. Consequently, there exists a pressing
need for research that delves into the distinctive traits of adoles-
cents, particularly concerning the investigation of peer norms or
culture that may directly impact smartphone usage. Hence, in this
study, the term “peer pressure (PP)” refers to “peer pressure re-
garding smartphone use”. This definition encapsulates the unique
culture of adolescents and the unspoken norms related to smart-
phone usage. While the existing definition primarily addresses
peer influence in general situations, the PP defined in this study
focuses on the influence or pressure by peers that encourage
smartphone use or heighten dependence on smartphones. There-
fore, this study aimed to examine the more substantive peer influ-
ence related to adolescents SO and complement the limitations of
previous research, which has shown difficulties in directly ex-
plaining the relationship between variables related to peers and
adolescents  SO.

Furthermore, it would be meaningful to investigate how PP, di-
rectly related to smartphone usage, interacts with the biological
vulnerabilities studied as intrinsic factors (BAS/BIS) significantly
associated with SO. We posited that individuals with high BAS
sensitivity, as mentioned earlier, are more likely to engage in be-

haviors accessing positive reward cues, while those with high BIS
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sensitivity tend to exhibit more behaviors aimed at mitigating or
avoiding negative cues. Within the same context, as peer groups
hold significant importance for adolescents, it can be assumed that
they may strongly sense the pressure to adhere to peer group
guidelines regarding smartphone usage to maintain positive rela-
tionships and intimacy. Studies supporting our hypothesis em-
phasize the significance of smartphones in maintaining or en-
hancing smooth peer relationships as they facilitate communica-
tion with peers anytime and anywhere (Shin & Lee, 2013; Yi,
2014). Moreover, adolescents may experience anxiety about poten-
tial peer exclusion, leading to excessive smartphone use to avoid
exclusion from their peers (Yoon & Kwon, 2011). In summary;, it
can be inferred that adolescents with a high BAS tendency are
likely to exhibit higher levels of SO due to their inclination to seek
positive emotions and rewards, such as joy and satisfaction, in in-
timate relationships. Lee and Kim (2020) confirmed that adoles-
cents with high BAS/BIS levels also have higher levels of interac-
tion and relationship motivation. Furthermore, adolescents with
strong BIS traits may be more inclined to rely on smartphones as
they may be more sensitive to cues such as exclusion from their
peer groups. The findings of the study by Fox and Moerland
(2015), supporting this assumption, suggest that individuals with
higher anxiety about exclusion may use smartphones more fre-
quently to maintain relationships.

In conclusion, this study aims to explore PP, which is expected to
influence adolescents” SO, in conjunction with the well-established
BAS/BIS factors closely related to SO. The primary objective is to
investigate the impact of BAS/BIS, as well as the peer group norms
directly linked to smartphone use among adolescents, on actual
SO. Additionally, we examine the potential interactions among
these key variables. Reflecting on similar studies, research has
shown that peer conformity among adolescents has different asso-
ciations with Internet addiction based on gender. For female stu-
dents, higher peer conformity had a positive impact on internet ad-
diction, while among male students, lower peer conformity was as-
sociated with higher levels of internet addiction (Ha & Jo, 2003).
Moreover, in studies examining factors related to adolescent risk
behaviors, it was observed that the influence of peer conformity is
more prominent among female adolescents than male adolescents.

These results suggest that the relationship between peer conformity
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and peer pressure may vary by gender (Yoon & Nam, 2007). Fur-
thermore, gender differences in BAS/BIS levels have also been re-
ported (Choi & Yang, 2018; Jiang & Zhao, 2010; Oi et al., 2019).
Considering these findings, we have investigated the influence of

PP by gender in our research.

Methods

Participants and Procedure

The entire procedure received approval from the Institutional Re-
view Board under Approval No. HYUIRB-202009-030-1 and ad-
hered to the guidelines of the Declaration of Helsinki. Data was
collected through a structured survey from middle school stu-
dents. After providing a detailed study explanation and receiving
consent, 495 student responses were collected. After excluding in-
sincere responses, 489 responses were chosen for analysis. The av-
erage age of participants was 14.55 years (SD = 0.58), with males
averaging 14.65 years (SD =0.59) and females averaging 14.45
years (SD = 0.54). Out of the total participants (N=489), 51.1%
(n=250) were male, and 48.9% (n=239) were female. The average
daily smartphone usage for all adolescents was 5.20 hours
(SD=1.97), with females averaging 5.86 hours (§D=1.87) and
males averaging 4.58 hours (SD=1.87). Among the participants,
116 were classified as potential-risk groups for SO, and 14 individ-
uals fell into the high-risk group for SO. The participant charac-

teristics are presented in Table 1.

Data Analysis

The collected data were analyzed using SPSS (v.21.0). An explor-
atory factor analysis was conducted to assess the reliability and va-
lidity of the PP scale. T-tests were carried out to investigate gender
differences in key variables, and Pearson’s correlational analysis
was employed to examine the relationships among the primary
constructs. Finally, using mean-centered data, hierarchical regres-
sion analysis was performed to examine the impact of BAS/BIS

and PP on adolescents’ SO, including any interaction effects.
Measure

BAS/BIS

To measure individual differences in BAS/BIS, we utilized the
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Table 1. Characteristics of Participants (N =489)

M (SD) or N (%)
Male Female Total

Gender 250 (51.1) 239 (48.9) 489 (100)
Age 14.55 (.587) 14.45(.539) 14.55 (.578)
Grade

2nd-Grade 97(38.8) 115(48.1) 212 (43.4)

3rd-Grade 153 (62.1)  124(59.9) 277 (56.6)
Regions

Seoul 43 (17.2) 45 (18.8) 88 (18.0)

Gyeonggi-do 78(31.2)  77(322) 155(31.7)

Incheon 12 (4.8) 15 (6.3) 27 (5.5)

Daejoen 19 (7.6) 17 (7.1) 36 (7.4)

Chung-buk 18 (7.2) 17 (7.1) 35(7.2)

Busan 18 (7.2) 7(2.9) 25(5.1)

Jeolla-do 26 (10.4) 24 (10.0) 50 (10.2)

Gyeongsang-do 36 (14.4) 37 (15.5) 73 (14.9)
Smartphone usage time 458 (1.87) 5.86(1.87) 5.20(1.97)

(Average hours per day)
Age at first use of smartphone 10.68 (2.14)
Smartphone overdependency

9.98 (2.19) 10.34(2.19)

High-risk group 5(1.0) 9(1.8) 14 (2.9)
Potential-risk group 48 (9.8) 68 (13.9) 116(23.7)
Non-risk group 197 (40.3) 162(33.1) 359(73.4)

BAS/BIS Scales developed by Carver and White (1994) and stan-
dardized in Korean by Kim and Kim (2001). The scale was adapted
for ease of comprehension by adolescents, with researchers mak-
ing some modifications to the items and subjecting it to review by
a clinical psychologist before use. This scale consists of 4 subfactors
and 20 items: BAS-reward responsiveness (5 items), BAS-drive (4
items), BAS-fun seeking (4 items), and BIS (7 items). Cronbach’s a
for BAS was .88. Also, in this study, we aimed to measure the con-
cept of ‘anxiety, which is distinct from the ‘fear’ aspect of BIS.
Based on the study by Corr and McNaughton (2008), we measured
BIS using the remaining 5 items, excluding the 2 items related to
fear. The reliability coefficient for the 7 items was .70, while the re-

liability coefficient for the 5 items was .78.

Smartphone overdependence

The Smartphone overdependence Scale from the NIA (2017) was
used. This scale consists of 3 subdimensions: Control Failure (3
items, diminished control over smartphone use), Salience (3 items,
prioritizing smartphone use), and Problematic Results (4 items,

continued smartphone uses despite negative consequences). Re-
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sponses are rated on a four-point Likert scale. In adolescents, a to-
tal score of 31 indicates high-risk group for SO, while 30 to 23 sug-
gests potential-risk group for SO. Cronbach’s a was .87.

Peer Pressure

In this study, we aimed to measure PP which is directly related to
smartphone use. However, existing instruments capable of mea-
suring these concepts were lacking, so the researchers created and
used our own items. For example, an item measuring normal peer
pressure might be “When I'm with my friends, I often feel the
pressure to do things I wouldn't normally do.” However, the scale
developed by the researchers consists of items such as “Even when
I want to take a break and relax, I have to keep going because my
friends don't like it when I leave a messenger chat or a game in the

middle.”

Procedure for developing the measure of PP
Step 1: preliminary item construction
We conducted a literature review of previous studies on peer pres-
sure (Oh, 1989; Yoon, 2005; Yoon & Kwon, 2011; Jo & Jung, 2009;
Berndt, 1979; Palani & Mani, 2016) and found that peer pressure
has both positive and negative impacts on adolescent behavior.
Therefore, we designed the PP scale to encompass the positive and
negative aspects of peer relationships in the context of smartphone
use. On the negative aspect, we incorporated a tendency to use
smartphones more to avoid feeling excluded by peers (Yoon &
Kwon, 2011). To address this, we referred to the FOMO Scale (Przy-
bylski et al,, 2013) and adapted it to the Korean cultural context,
following the version by Joo et al. (2018). For the positive aspect,
we included a tendency to use smartphones more to maintain or
enhance peer relationships. For this, we adopted the ‘Measuring
Online Communication Attitude (MOCA) concept developed by
Ledbetter (2009) reflecting relationship maintenance and depen-
dency related to same-gender peers. Additionally, we acquired in-
sights from the peer pressure vulnerability scale and peer popular-
ity acceptance scale developed by Santor et al. (2000).

To incorporate the unique characteristics and culture aspects
specific to adolescents’ smartphone use behaviors, not covered in
existing peer-related scales, we conducted Focus Group Interviews

(FGIs). FGIs involved eight middle school students (4 boys and 4
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girls), with interview lasting approximately 120 minutes. Prior to
the interview, we prepared questions based on previous research
that explored the relationships between adolescents, peers, and SO
(Kim et al., 2016; Lee, 2015; Jo et al., 2020; Yi, 2014). Identical ques-
tions were presented to all participants, and the interview contents
were recorded. After reviewing the interview contents repeatedly,
we selected sentences that were consistently reported and consid-
ered to represent the thoughts, culture, and behaviors of adoles-
cents related to smartphones. This process resulted in a total of 14

preliminary items for the scale.

Step 2: refinement of preliminary items and content validity check

To assess content validity, we employed Polit et al. (2007) method,
which involved four experts rating each item on a 4-point Likert
scale (1 point: not suitable at all to 4 points: highly suitable). Con-
tent validity was determined based on the proportion of experts
finding each item suitable for measuring the intended concept.
The experts, including a clinical psychologist, a child psychology
professor, a youth counseling specialist, and a child psychology
doctoral student, all with extensive experience in adolescent re-
search and counseling, assessed the 14 preliminary items. Items
with a score of 2 were revised based on expert opinions, while two
items scored 1 were removed. After revisions and eliminations, a
panel of three experts, including a scale development specialist, an
addiction expert, and a clinical psychologist, reviewed the items.
This process confirmed that all items in the final tool effectively

measured the intended concept, resulting in a 12-item scale.

Step 3: reliability and validity verification

First, we collected responses from 489 participants and assessed
data normality using various statistics such as mean, standard de-
viation, skewness, and kurtosis for each item. The validation re-
sults showed that the average scores for all 12 items ranged from
1.74 to 3.06, with standard deviations between 1.03 and 1.24. All
items met the normality assumptions, as indicated by skewness
(ranging from -.34 to 1.32) and kurtosis (ranging from -1.03 to
1.01) (West et al,, 1995). When evaluating reliability coefficients for
item removal, no item had a Cronbach’s a below .85, indicating
that no items needed to be eliminated. To assess the suitability of

the collected data for factor analysis, we conducted the Kaiser-
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Meyer-Olkin (KMO) and Bartlett’s sphericity test. The KMO val-
ue of .880 confirmed the data’s suitability, and Bartlett’s sphericity
test was significant (x*>=2,172.3, p<.001), validating its appropri-
ateness for factor analysis. Due to substantial inter-factor correla-
tions, we utilized an oblique rotation method for analysis (Seo et
al,, 2018). We performed common factor analysis using the maxi-
mum likelihood method (MLM) while considering the collected
data as a sample rather than a population. This analysis yielded
two factors with factor loadings exceeding .3 (431-.793), demon-
strating the quality of the items as good (Crocker & Algina, 1986).
Eigenvalues, scree plots, and item content were assessed to deter-
mine the appropriate number of factors. The scree plot suggested
that one to two factors were suitable (Hayton et al., 2004, as cited in
Seo et al., 2018). However, following Gorsuch’s (1983) guideline, if
the eigenvalue of the first factor is at least three times the value of
the second-highest eigenvalue, the scale can be considered unidi-

mensional. In our study, the first factor had an eigenvalue of 5.00,

Table 2. Factor Analysis Results of the PP Scale (N=489)

and the second factor had an eigenvalue of 1.39, making it accept-
able to merge them into a single dimension. Moreover, as this scale
was designed to capture the overall characteristics of smartphone
use patterns in adolescent peer groups, it was more appropriate to
treat it as a unidimensional construct. Performing factor analysis
with a fixed factor input of 1, the KMO value and Bartlett's sphe-
ricity remained at an acceptable level (KMO = 0.880, x*=2,172.3,
p<.001). The single factor had an eigenvalue of 5.003, explaining
41.69% of the total variance. Calculating the internal consistency
(Cronbach’s a) for the entire scale and individual subfactors, we
found that item reliability generally exceeded .30. The overall scale
reliability was .87, indicating good item-to-item consistency. This
scale consists of 12 items, rated on a 5-point Likert scale (1 point:
not atall true to 5 points: always true), with a total score of 60 points,
where higher scores indicate a stronger influence of PP on smart-
phone use. The results of the factor analysis, including item content

and factor loadings, are presented in Table 2.

Contents of items Factor loadings
9. If my friends contact me, I always keep my smartphone nearby and check immediately because I'm afraid my .693
friends will get annoyed if I don’t respond right away.
7. Even when I want to take a break and relax, I have to keep going because my friends don't like it when I leave a .695
messenger chat or a game in the middle.
3. I feel like I have to participate in group chat rooms, even if I have to force myself, because my friends will criti- .689
cize me if 'm not actively participating or if I leave.
4. T have to visit my friends’ social media profiles frequently because my friends like it when I leave comments on .684
their posts.
5.1 feel that if I reduce my smartphone usage, I will have trouble communicating with my friends and our .684
relationship will suffer.
8. To join in my friends’ conversations, I must watch the contents (webtoons, videos, personal broadcasts, etc.) that 651
my friends recommend as interesting.
6. To communicate well with my friends, I have to use my smartphone for at least 2 hours every day. .630
2. To communicate effectively with my friends, I have to check and respond to messenger messages as soon as they .549
come.
1. Even if I don't like it, I have to accept invitations to group game rooms or group chat rooms when my friends 490
invite me.
10. I think that SNS and messenger apps help maintain relationships with my friends because I can communicate A74
with them at any time.
12. When I play games with my friends on my smartphone or watch the same video and chat, I feel a strong sense 459
of closeness.
11. When I have something important to say, I feel that it’s more natural to convey it through a messenger app 458
rather than meeting in person and talking.
Eigenvalue 5.003
KMO (Kaiser-Meyer—Olkin) 0.880
. Chi-Square 2,172.300
Bartlett test of sphericity test
df (p) 66 (.000)
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Results

Descriptive Statistics and Correlations between the Variables
The status and correlations among the key variables in this study
are presented in Table 3 below. Examination of gender-based dif-
ferences in key variables revealed that females exhibited signifi-
cantly higher BAS (p <.05) and BIS (p <.001) scores compared to
males. Additionally, SO levels were significantly higher in females
(p<.001), while smartphone use encouragement by peer groups
showed similar levels for both genders. Correlational analysis
showed that BAS had a significantly positive association with SO in
both male and female groups (male r=0.27, female r=0.27, p <.01).

BAS/BIS, Peer Pressure, Smartphone Overdependence

Similarly, BIS showed a significantly positive association with SO
in both male and female groups (male »=0.38, female r=10.33,
p<.01). PP and SO were significantly positively correlated in both
male and female groups (male r = 0.54, female = 0.51, p <.01). Fur-
thermore, after performing the Fisher transformation and z-test to
examine differences in the magnitude of each correlation coeffi-
cient, it was found that the correlation between PP and SO was sig-
nificantly stronger than the correlations between BAS/BIS and SO
(p<.05) in both male and female.

Mediational Analysis

The results of hierarchical regression analysis on the influence of

Table 3. Means, Standard Deviations, Correlations Among Variables (male n =250, female n=239)

. M (SD)
Variable il 1 2 3 4
Male Female
1. BAS 31.74(7.72) 33.25(7.34) -2.21* 1 0.31*%* 0.21*%* 0.27%*
2. BIS 12.00 (3.58) 13.76 (3.40) -5.56%** 0.64** 1 0.32%* 0.33**
3.PP 27.88(9.10) 28.17 (8.62) -0.36 0.32%* 0.38** 1 0.51**
4.S0O 17.91 (5.77) 19.91 (5.29) -3.82%%% 0.27** 0.38** 0.54** 1

Note. lower left triangle = male; upper right triangle = female; BAS = Behavioral Activation System; BIS = Behavioral Inhibition System; PP = Peer Pressure;

SO = Smartphone Overdependence, **p < .01 (all two-tailed).
Tt-test result; *p<.05, **p <.001 (all two-tailed).

Table 4. Regressions Summary for BAS (male n =250, female n=239)

Predictor Male Female
B(p) t R AR? F B(p) t R AR? F
Step 1: BAS 0.20 (0.27) 4.420K% 0.07 0.07 19.57F+* 0.22 (0.27) 4270 0.07 0.07 18.2204*
Step 2: BAS (A) 0.08 (0.11) 1.93 0.31 0.23 82.92%%* 0.13 (0.17) 2.99** 0.29 0.22 71.56%**
PP (B) 0.32 (0.51) 9.11** 0.32 (0.48) 8.46%%*
Step 3: BAS (A) 0.12 (0.16) 211+ 0.33 0.02 7.49%* 0.13 (0.16) 2.86%* 0.29 0.00 0.13
PP (B) 0.32 (0.50) 9.11+%* 0.32 (0.48) 8.20%%*
AxB 0.01 (0.15) 2.74%* 0.00 (-0.02)  -0.36
Note. BAS = Behavioral Activation System; PP = Peer Pressure.
*p<.01, **p<.001 (all two-tailed).
Table 5. Regressions Summary for BAS (male n =250, female n=239)
. Male Female
Predictor
B(p) t R AR? F B(p) t R AR F
Step 1: BIS 0.61 (0.38) 64774 0.14 0.14 41.83%* 0.56 (0.33) 53204 0.11 0.10 28.28%*
Step 2: BIS (A) 0.33 (0.20) 36304 0.33 0.19 69.05%* 0.31 (0.18) 3.10%* 0.29 0.18 60.70***
PP(B)  0.30(047)  8.31% 0.30 (0.45)  7.80%**
Step 3: BIS (A) 0.38 (0.24) 4.16%* 0.35 0.02 5.94* 0.31 (0.18) 3.10%* 0.29 0.00 0.42
PP(B)  031(049)  8.65* 0.30 (0.44)  7.30%*
AxB 0.02 (0.13) 2.44* 0.01 (0.04) 0.65

Note. BIS = Behavioral Inhibitiob System; PP = Peer Pressure.

*p<.05 p<.01, **p<.001 (all two-tailed)
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PP on the relationship between BAS and SO are presented in Table
4. First, in the male group, BAS explains 7% of the variance in SO
in the first step. When examining the main effects, the BAS sig-
nificantly predicted SO levels (B=0.20, $=0.27, p<.001). In the
second step, with the introduction of PP, the main effect of BAS
did not reach statistical significance. However, the PP accounted
for 31% of the variance in SO and significantly predicted SO levels
(B=0.32, $=0.51, p<.01). In the third step when the interaction
term for BAS and PP is introduced, the explanatory power in-
creases by 2%, and the interaction effect is significant. In the fe-
male group, the main effects were significant. BAS statically pre-
dicts SO levels (B=0.22, $=0.27, p<.001), while PP is also con-
firmed as a significant factor influencing SO (B=0.32, §=0.48,
P <.001). However, the moderating effect was not significant.

The results of hierarchical regression analysis on the influence
of PP on the relationship between BIS and SO are presented in Ta-
ble 5. First, in the male group, BIS explains 14% of the variance in
SO in the first step. When examining the main effects, the BIS sig-
nificantly predicted SO levels (B=0.61, $=10.38, p<.001). In the
second step, with the introduction of PP, the main effect of BIS
and PP accounted for 33% of the variance in SO and significantly
predicted SO levels (BIS: B=0.33, $=0.20, p<.001, PP: B=0.30,
=047, p<.001). In the third step when the interaction term for
BIS and PP is introduced, the explanatory power increases by 2%,
and the interaction effect is significant. In the female group, the
main effects are significant. BIS statically predicts SO levels (B=
0.56, f=.33, p<.001), while PP is also confirmed as a significant

26
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o--e Mid PP (M)
2r b=0.21-¢ «- - High PP (+1 SD)
2 20t o
- b=0.12%%
8+
et
16 |
___%J_T_Qp-?-’o
14 | e
12 1 )
Low BAS High BAS

factor influencing SO (B=0.30, 5=0.45, p<.001). However, the
moderating effect was not significant.

The interaction patterns in the male group were expressed as a
regression line based on specific values of PP:1 SD above the mean,
mean, 1 SD below the mean (Aiken & West, 1991). The results are
shown in Figure 1. In the simple slope analysis, when PP was Tow
(-1 SD), the influence of BAS/BIS on SO was not significant (BAS:
B=0.03, £=0.55, p>.05, BIS: B=0.19, =1.80, p >.05). On the oth-
er hand, when PP levels were ‘mid (M) (BAS: B=0.12,1=2.69, p<
.01, BIS: B=0.38, t=4.14, p<.001) and when PP levels were ‘high
(+1 SD), the impact of BAS/BIS on SO was statistically significant
(BAS: B=0.21, t=3.34, p<.01, BIS: B=0.57, t=4.26, p<.0l). In
other words, in the group less influenced by PP, the influence of
BAS/BIS on SO is not substantial. However, in the group where PP
has a moderate to high influence, an increase in BAS/BIS levels

corresponds to a greater increase in SO levels.

Discussion

This study aimed to investigate peer group norms directly associ-
ated with smartphone usage and explore the influence of this en-
vironmental factor on SO. Simultaneously, it sought to examine
the relationship of intrinsic individual factors closely linked to SO,
such as BAS/BIS, and to determine whether these intrinsic and ex-
trinsic variables functioned as predictive factors for adolescents’
SO. The research findings are as follows: Firstly, the scale used in

this study to measure PP related to smartphone usage exhibited

26
24 | +--—¢ Low PP (-1 SD)
o--e Mid PP (M)
22 b=057%%-* + -+ High PP (+1 SD)
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Figure 1. Moderating effects of PP on the relationship between BAS/BIS and SO in the male group.
Note. SO = Smartphone Overdependence; BAS = Behavioral Activation System; BIS = Behavioral Inhibition System; PP = Peer Pressure; b=B (Un-

standardized Coefficient). **p <.01, ***p <.001.
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appropriate levels of reliability and validity. Consequently, this
scale is considered useful for measuring the tendency of adoles-
cents to use smartphones more to avoid isolation from or maintain
close relationships with their peers. Kim et al. (2016) also empha-
sized the importance of recognizing the dependency on smart-
phones for maintaining peer relationships as a crucial factor for
effective interventions related to SO. In the same context, it is an-
ticipated that this scale can be utilized as a tool in clinical inter-
ventions to help adolescents recognize that PP related to smart-
phone usage can increase their risk of SO.

Secondly, an analysis of gender differences in key variables
showed significant disparities in BAS/BIS and SO levels. Specifi-
cally, in terms of BAS/BIS levels, females exhibited significantly
higher scores compared to males. This is consistent with previous
research findings, which reported similar results indicating that
BAS/BIS scores for females were higher than those for males (Choi
& Yang, 2018; Jiang & Zhao, 2017; Oi et al., 2019). However, this
presents a different pattern compared to research results indicat-
ing no significant differences in BAS/BIS levels between male and
female adolescents (Lee & Kim, 2020). This highlights the poten-
tial for diverse patterns based on the age and gender of the study
participants. Consequently, there is a need for additional research
across various age groups to further explore gender differences in
BAS/BIS levels. The level of SO was found to be higher in female
students compared to male students, a result consistent with prior
research findings and survey results (Kim, 2013; Jeon & Jang, 2014;
NIA, 2020, 2021, 2022). However, the finding that female students
have higher levels of SO compared to male students can be inter-
preted in various ways. Relevant studies report that female adoles-
cents tend to actively engage in social networking services (SNS)
due to their immersion in social relationships, and this is suggested
to contribute to their higher levels of SO (Kim et al., 2016; Kim &
Shin, 2015). Alternatively, some studies suggest that the mental
health factor such as depression, may be more relevant to SO levels
than peer relationships in female students (Kyoung & Kim, 2019).
Furthermore, the portability and immediacy of smartphones are
optimized for effective communication. This has led to reports
suggesting that female students who use smartphones for commu-
nication and relationship-building purposes tend to have higher

SO levels (Lee & Kim, 2020). In addition, many studies propose
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that female students may be more vulnerable to SO than male stu-
dents and are influenced by a complex array of factors. Conversely,
there were no significant gender differences observed in PP levels.
This aligns with the findings of Kim and Lim (2019), who reported
no significant gender differences in peer variables related to smart-
phone dependence, such as peer pressur susceptibility and peer
popularity seeking tendencies. In other words, the norms and
pressures related to smartphone use among peers may be concepts
experienced similarly by adolescent groups regardless of gender.
However, the PP measured in this study pertains to PP in specific
situations directly related to smartphone use, and since there is a
lack of previous research measuring a concept identical to this,
further validation with adolescents is needed for a more accurate
understanding of these results.

Thirdly, upon examining the correlations among the key vari-
ables, it was observed that BAS/BIS exhibited a significant positive
association with SO, indicating that higher levels of BAS/BIS cor-
respond to higher levels of SO. Furthermore, PP displayed signifi-
cant positive correlations with SO within both male and female
groups. Importantly, when comparing the correlation coefficients
for statistical significance, it was confirmed that in both male and
female adolescents, PP exhibited significantly stronger associa-
tions with SO compared to BAS/BIS. In other words, PP is strongly
linked to adolescents’ SO, possibly due to their strong desire for
connection and relationships with their peers. A previous study
reported that adolescents have conformity dispositions, and they
are willing to accede to PP (Brown et al., 1986). Another study
noted that adolescents high in the need for belonging will use the
smartphone more than adolescents low in the need for belonging,
putting them at a higher risk of smartphone addiction (Wang et
al,, 2017). This supports our finding that the PP inciting smart-
phone usage has a strong association with SO.

Fourthly, the results of examining the influence of BAS/BIS on
SO depending on the level of PP are as follows. To begin with, re-
garding the main effects, BAS/BIS was identified as a statistically
significant predictor of SO levels in both male and female groups,
consistent with previous research findings. Similarly, PP also sta-
tistically influenced SO in both male and female groups. These
findings align with Lee’s (2016) research, which proposed that ado-

lescents increase smartphone usage to build trust, facilitate effec-
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tive communication, and alleviate feelings of social exclusion in
their peer groups. Furthermore, the results of interaction tests re-
vealed a significant moderating effect in the male adolescent
group. Specifically, when PP levels were mid (M) or high (+1 SD),
a positive relationship between BAS/BIS and SO was observed in
the male adolescent group, indicating that higher levels of PP could
enhance the impact of BAS/BIS characteristics on SO. The male
group more influenced by PP showed SO levels approaching the
range of potential-risk group for SO as their BAS/BIS levels in-
creased. In other words, as our study targeted general adolescents
rather than clinical groups experiencing smartphone addiction,
the current average SO scores of the study participants may not
reach potential or high-risk levels. Nevertheless, our findings indi-
cate that, especially in the male adolescent group, through the in-
teraction between BAS/BIS and PP, adolescents who are more in-
fluenced by peer norms are more likely to approach the potential-
risk group level (23 points). This underscores the importance of
preventive interventions, particularly for reducing peer influence
in male adolescent groups. On the other hand, the male group less
influenced by PP showed almost no difference in SO levels based
on BAS/BIS levels. This suggests that the male group less affected
by PP may potentially represent individuals with high self-regula-
tion capabilities. In other words, despite BAS/BIS traits, individu-
als in this group seem capable of controlling their intrinsic tenden-
cies. Therefore, it is expected that both PP and smartphone usage
habits can be effectively regulated, it can be presumed that the lev-
el of SO is lower in this group. However, a precise understanding of
these aspects would necessitate further exploration through rele-
vant studies.

In the case of females, there were significant main effects of
BAS/BIS and PP on SO, but the moderating effect of PP in the rela-
tionship between BAS/BIS and SO was not significant. The gender
difference in this interaction effect may be attributed to the vul-
nerability of female adolescents to SO. Referring to the presented
data, females exhibit significantly higher scores on the BAS/BIS
scale, particularly on BIS related to anxiety about social exclusion.
Additionally, the SO level of females was significantly higher, and
the age at the first use of smartphones was earlier. Furthermore,
Korean females prioritize relationships and a sense of belonging

more than males and experience higher levels of FOMO (Joo et al,,
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2018). In other words, regulating anxiety related to social exclusion
or controlling BAS/BIS tendency may be more challenging for fe-
males. Therefore, in the case of the female group, although the in-
teraction effect was not significant in this study, there is a possibil-
ity that diverse interactions may exist among the vulnerabilities
related to smartphone usage mentioned above.

Lastly, the most crucial finding of this study is the significant
role of peer norms and pressures in predicting adolescents’ SO lev-
el. Our results demonstrate that the explanatory power for SO sig-
nificantly improves when considering both personal intrinsic fac-
tors, BAS/BIS, and external environmental factor, PP, in both male
and female adolescent groups. Therefore, this study emphasizes
the critical importance of peer norms and pressure, particularly in
the context of smartphone use, as vital contributors to SO among
adolescents. Furthermore, this research suggests that interventions
focusing on promoting a peer culture that actively encourages wise
smartphone use may be more effective than interventions solely
emphasizing limitations on smartphone use. In other words, while
individual therapy is crucial for adolescents with severe smart-
phone addiction, our results emphasize the need for preventive in-
terventions aimed at fostering a culture where adolescents collec-
tively engage with smartphones in a healthier manner. Previous
studies on interventions for adolescents with smartphone addic-
tion have often emphasized the significance of enhancing self-reg-
ulation skills. However, some studies have reported that this ap-
proach is effective in reducing resistance to addiction but does not
significantly alleviate daily life impairment or withdrawal symp-
toms (Kim et al., 2015; Kim et al., 2013; Kim et al., 2020, as cited in
Kim et al., 2020). Moreover, research investigating preventive pro-
grams for general users highlighted the effectiveness of activities
that help individuals recognize negative emotions stemming from
excessive smartphone use and explore alternative behaviors (Lee &
Kim, 2019). Applying these insights to our findings, it appears ben-
eficial to structure preventive intervention programs for adoles-
cents by addressing peer pressure-related stress and exploring al-
ternative activities to reduce involvement with such pressures. Ad-
ditionally, a study by Shin and Jeong (2018) found that peer group
discussions among friends about the potential risks associated
with internet and smartphone content effectively reduced smart-

phone addiction levels, while parental interventions had minimal
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impact. Many studies have emphasized the importance of improv-
ing each other’s smartphone usage habits and enhancing peer sup-
port to increase the effectiveness of adolescent smartphone addic-
tion treatment programs (Avci et al., 2023; Jeon & Jeon, 2017).
These findings support the proposal in our study that peer group
interventions are crucial for establishing healthy media usage hab-
its among adolescents. Therefore, expanding intervention pro-
grams in schools that enable adolescents to monitor each other and
take on support roles within their peer groups can be a useful
method for preventing SO among adolescents.

This study has several limitations. Firstly, our research sample
consisted solely of second- and third-grade middle school stu-
dents, necessitating further research that includes a broader age
range to produce results more universally applicable to the entire
adolescent population. Secondly, the measurement tool developed
by the reseachers underwent validation and reliability analysis
based solely on data collected within this study, without a prelimi-
nary investigation. Consequently, a supplementary phase involv-
ing extensive verification and confirmation of reliability and valid-
ity through follow-up studies is imperative. Thirdly, in our study,
SO encompassed all smartphone content; however, it is crucial to
recognize that issues related to smartphone use go beyond just
overuse. Different usage patterns or intentions can lead to various
other problems, independent of excessive use, as smartphones can
enable activities such as online gambling, pornography consump-
tion, social media engagement, gaming, etc. (Panova & Carbonell,
2018). Hence, future research should categorize usage based on
patterns or intentions. Despite these limitations, the present study
provides insight into and understanding of the strong effect of PP
on smartphone use among adolescents. We expect that the results
of this study can be applied as useful data for more effective pre-
vention and educational intervention for adolescents in schools

and clinical settings.

Author contributions statement

CJA, a graduate of Hanyang University and current clinical psychology
intern at Gyeonggi Provincial Medical Center Uijeongbu Hospital,
Department of Clinical Psychology, conceptualized and designed

the research, collected and analyzed the data, and wrote the origi-

https://doi.org/10.15842/kjcp.2023.42.4.002

BAS/BIS, Peer Pressure, Smartphone Overdependence

nal draft of the manuscript. HSK, a professor at Hanyang Univer-
sity, supervised the research process, and reviewed the manuscript.
All authors provided critical feedback, participated in the revision

of the manuscript, and approved the final submission.

References

Aiken, L. S., & West, S. G. (1991). Multiple regression: Testing and
interpreting interactions. Sage Publications, Inc.

Amiel, T, & Sargent, S. (2004). Individual differences in Internet us-
age motives. Computers in Human Behavior, 20, 711-726. https://
doi.org/10.1016/j.chb.2004.09.002

Anderson, K., & Smith, S. (2001). Editorial: Emotional geographies.
Transactions of the Institute of British Geographers, 26, 7-1. http://
wwwjstor.org/stable/623141

Avci, D., Giindogdu, N. A., Donmez, R. H., Avci, E E. (2023) Stu-
dents as teachers: Effect of the peer education model on reducing
smartphone addiction in adolescents. Health Education Research,
38,107-118. https://doi.org/10.1093/her/cyac042

Bahr, S. J., Hoffmann, J. P, & Yang, X. (2005). Parental and peer in-
fluences on the risk of adolescent drug use. The Journal of Prima-
ry Prevention, 26, 529-551. https://doi.org/10.1007/s10935-005-
0014-8

Berndt, T. J. (1979). Developmental changes in conformity to peers
and parents. Developmental Psychology, 15, 608-609. https://doi.
0rg/10.1037/0012-1649.15.6.608

Billieux, J. (2012). Problematic use of the mobile phone: A litera-
ture review and a pathways model. Current Psychiatry Reviews, 8,
299-300. https://doi.org/10.2174/157340012803520522

Breen, R., & Zuckerman, M. (1999). Chasing’ in gambling behav-
ior: Personality and cognitive determinants. Personality and Indi-
vidual Differences, 27, 1097-1111. https://doi.org/10.1016/S0191-
8869(99)00052-5

Brown, B., Ciasen, D., & Eicher, S. (1986). Perceptions of peer pres-
sure, peer conformity dispositions, and self-reported behavior
among adolescents. Journal of Personality and Social Psychology,
22,521-530. https://doi.org/10.1037/0012-1649.22.4.521

Buist, K., Dekovi¢, M., & Meeus, W. (2002). Developmental patterns
in adolescent attachment to mother, father and sibling. Journal of
Youth and Adolescence, 31, 167-176. https://doi.org/10.1023/A:10
15074701280

Carver, C., & White, T. (1994). Behavioral inhibition, behavioral ac-
tivation, and affective responses to impending reward and pun-
ishment: The BIS/BAS Scales. Journal of Personality and Social
Psychology, 67, 319-333. https://doi.org/10.1037/0022-3514.67.2.
319

Chang, S. ], Song, S. W,, & Cho, M. N. (2012). The effects of per-

113


https://doi.org/10.1037/0022-3514.67.2.319
https://doi.org/10.1037/0022-3514.67.2.319

Cha and Kim

ceived positive parenting attitude on mobile phone dependency:
The mediating roles of self-esteem and attachment to peer. Kore-
an Journal of Youth Studies, 19, 161-187. https://doi.org/10.5934/
kjhe.2015.24.6.783

Cho, S., & Cho, A. (2008). Personality characteristics of college
women group with bulimic and alcohol abuse problem: Based on
individual differences in sensitivity of BAS/BIS. Korean Journal of
Health Psychology, 13, 57-72. https://doi.org/10.17315/kjhp.2008.
13.1.004

Choi, J. S., & Yang, J. W. (2018). Behavioral inhibition/activation
systems and interpretation bias in social anxiety. Korean Journal
of Clinical Psychology, 37, 301-311. https://doi.org/10.15842/kjcp.
2018.37.3.004

Corr, P, & McNaughton, N. (2008). Reinforcement sensitivity the-
ory and personality. In P. . Corr (Ed.), The reinforcement sensi-
tivity theory of personality. Cambridge University Press.

Crocker, L., & Algina, J. (1986). Introduction to classical and mod-
ern test theory. Holt, Rinehart and Winston.

Farrell, D., & White, S. (1998). Peer influences and drug use among
urban adolescents: Family structure and parent-adolescent rela-
tionship as protective factors. Journal of Consulting and Clinical
Psychology, 66, 248-258. https://doi.org/10.1037//0022-006x.66.
2.248

Fowles, D. (1987). Application of a behavioral theory of motivation
to the concepts of anxiety and impulsivity. Journal of Research in
Personality, 21, 417-435. https://doi.org/10.1016/0092-6566(87)
90030-4

Fowles, D. (1993). Biological variables in psychopathology: A psy-
chobiological perspective. In P. B. Sutker & H. E. Adams (Eds.),
Comprehensive Handbook of Psychopathology. Plenum Press.

Fox, J., & Moreland, J. (2015). The dark side of social networking
sites: An exploration of the relational and psychological stressors
associated with Facebook use and affordances. Computers in Hu-
man Behavior, 45, 168-176. https://doi.org/10.1016/j.chb.2014.11.
083

Goel, N., Khandelwal, V., Pandya, K., Kotwal, A., Alcohol, & Tobac-
co. (2015). Use among undergraduate and postgraduate medical
students in India: A multicentric cross-sectional study. Central
Asian Journal of Global Health, 4, 187. https://doi.org/10.5195/ca-
jgh.2015.187

Gorsuch, R. (1983). Three methods for analyzing limited time-se-
ries (N of 1) data. Behavioral Assessment, 5, 141-154.

Gray, J. (1982). The Neuropsychology of Anxiety: An Enquiry into
the Functions of the Septo-Hippocampal System. Oxford Univer-
sity Press.

Gray, J. (1987a). Perspectives on anxiety and impulsivity: A com-
mentary. Journal of Research in Personality, 21, 493-509. https://
doi.org/10.1016/0092-6566(87)90036-5

Gray, J. (1987b). The psychology of fear and stress. Cambridge Uni-

114

versity Press.

Gray, J. (1990). Brain systems that mediate both emotion and cog-
nition. Cognition and Emotion, 4, 269-288. https://doi.org/10.10
80/02699939008410799

Ha, J. H, & Jo, H. I. (2003). The effects of adolescents’ internal-ex-
ternal locus of control and peer conformity dispositions on inter-
net addiction by gender, age. Korea Journal of Counseling, 4, 789-
812.

Haddon, L., & Livingstone, S. (2012). Children, risk, and safety on
the internet: Research and policy challenges in comparative per-
spective. Policy Press.

Hayton, J., Allen, D., & Scarpello, V. (2004). Factor retention deci-
sions in exploratory factor analysis: A tutorial on parallel analy-
sis. Organizational Research Methods, 7, 191-205. https://doi.org/
10.1177/1094428104263675

Hirsh, J. B., & Kang, S. K. (2016). Mechanisms of identity conflict:
Uncertainty, anxiety, and the behavioral inhibition system. Per-
sonality and Social Psychology Review, 20, 223-44. https://doi.org/
10.1177/1088868315589

Jeon, H. S., & Chun, J. S. (2017). Improving the effectiveness of
smartphone addiction treatment program for adolescents. Health
and Social Welfare Review, 37,459-494.

Jeon, S. H., & Jang, S. O. (2014). A study on the influence of depres-
sion and stress on smartphone addiction among university stu-
dents: Focused on moderating effect of gender. Korean Journal of
Youth Studies, 21, 103-129.

Jeong, B., Lee, J., Kim, B., Park, E., Kwon, ], Kim, D., Lee,Y., Choi, J.,
& Lee, D. (2020). Associations of personality and clinical charac-
teristics with excessive Internet and smartphone use in adoles-
cents: A structural equation modeling approach. Addictive Be-
haviors, 110. https://doi.org/10.1016/j.addbeh.2020.106485

Jeong, S. (2019). The effect of adolescents’ self-esteem on smart phone
addiction: Moderating effect of peer group conformity [Unpub-
lished master’s dissertation]. Kwangwoon University.

Jiang, Z., & Zhao, X. (2017). Brain behavioral systems, self-control
and problematic mobile phone use: The moderating role of gen-
der and history of use. Personality and Individual Differences,
106, 111-116. https://doi.org/10.1016/j.paid.2016.10.036

Jo, E.J., Kim, Y. J., Kwon, E. B., & Lee, D. H. (2020). Effect of smart-
phone addiction on school adjustment of high-school students:
Focused on mediating effect of psychological distress. Journal of
the Korea Contents Association, 20, 193-203. https://doi.org/10.
5392/1JoC.2015.11.3.001

Jo, M. H., Oh, H. S., & Kim, Y. J. (2017). Mediating effect of cogni-
tive emotion regulation strategies on the effect of temperament
on somatic symptoms. Korean Journal of Health Psychology, 22,
1015-1034. https://doi.org/10.17315/kjhp.2017.22.4.010

Joo, E. S., Jean, S. Y., & Shim, S. J. (2018). Study on the validation of
the Korean version of the fear of missing out (K-FOMO) scale

https://doi.org/10.15842/kjcp.2023.42.4.002


https://doi.org/10.5934/kjhe.2015.24.6.783
https://doi.org/10.5934/kjhe.2015.24.6.783
https://doi.org/10.1037//0022-006x.66.2.248
https://doi.org/10.1037//0022-006x.66.2.248
https://doi.org/10.1016/0092-6566(87)90030-4
https://doi.org/10.1016/0092-6566(87)90030-4
https://doi.org/10.1016/j.chb.2014.11.083
https://doi.org/10.1016/j.chb.2014.11.083
https://doi.org/10.1016/0092-6566(87)90036-5
https://doi.org/10.1016/0092-6566(87)90036-5
https://doi.org/10.1080/02699939008410799
https://doi.org/10.1080/02699939008410799
https://doi.org/10.5392/IJoC.2015.11.3.001
https://doi.org/10.5392/IJoC.2015.11.3.001

for Korean college students. The Journal of the Korea Contents
Association, 18, 248-261. https://doi.org/10.5392/JKCA.2018.18.
02.248

Jorm, A., Christensen, H., Henderson, A., Jacomb, P, Korten, A., &
Rodgers, B., (1998). Using the BIS/BAS scales to measure behav-
ioral inhibition and behavioral activation: Factor structure, va-
lidity and norms in a large community sample. Personality and
Individual Differences, 26, 49-58. https://doi.org/10.1016/S0191-
8869(98)00143-3

Jung, D. J., Cho, H., Park, J. W,, Kwak, M. J., & Kim, D. J. (2016).
The effect of behavior inhibition system on smart-phone addic-
tion: The mediation roll of depression. Journal of Korean Neuro-
psychiatry Association, 55, 97-102. https://doi.org/10.4306/jkn-
pa.2016.55.2.97

Jung, S. Y. (2019). The effect of adolescents’ self-esteem on smart
phone addiction: Moderating effect of peer group conformity [Un-
published master’s dissertation]. Kwangwoon University.

Kim, A. K, & Kim, S. B. (2018). The moderating effect of peer at-
tachment on the relationship between social withdrawal of youth
and mobile phone dependency. Korean Journal of Youth Studies,
25,245-266. https://doi.org/10.21509/K]YS.2018.08.25.8.245

Kim, B. N. (2013). Effect of smart-phone addiction on youths soci-
ality development. Journal of the Korea Contents Association, 13,
208-217. https://doi.org/10.5392/JKCA.2013.13.04.208

Kim, D., Woo, Y, Lim, J,, Lee, S., Song, J., & Choi, S. (2020). Effec-
tiveness of smartphone addiction prevention program: Focusing
on self-regulation. Korea Journal of Counseling, 21, 315-338.
https://doi.org/10.15703/kjc.21.5.202010.315

Kim, H. M., & Shin, S. H. (2015). Comparison of gender factors af-
fecting middle school students’ smartphone addiction. Journal of
Korean Academy of Psychiatric and Mental Health Nursing, 24,
145-155. https://doi.org/10.12934/jkmhn.2015.24.3.145

Kim, H. S., & Byun, S. H. (2015). Impact of smartphone addiction
of adolescents peer relationships. Asia-Pacific Journal of Business
Venturing and Entrepreneurship, 10, 117-125.

Kim, H. S., Yu, H. K., & Nam, S. Y. (2015). Development of a par-
ents-involved group counseling program for the prevention of
smartphone addiction in lower elementary school graders. The
Korean Journal of Child Education, 24, 131-150. https://doi.org/
10.17643/KJCE.2015.24.3.08

Kim, J. E. (2007). Effects of peer relationship and peer conformity on
junior high school students behavior problems by gender [Unpub-
lished master’s dissertation]. Keimyung University.

Kim, J. H., & Lee, J. E. (2011). The Facebook paths to happiness: Ef-
fects of the number of Facebook friends and self-presentation on
subjective well-being. Cyberpsychology, Behavior, and Social Net-
working, 14, 359-366. https://doi.org/10.1089/cyber.2010.0374

Kim, ], Lee, B., Lee, S., & Kim, H. (2016). Different behavioral mo-
tivation system in juvenile internet addiction, based on the

https://doi.org/10.15842/kjcp.2023.42.4.002

BAS/BIS, Peer Pressure, Smartphone Overdependence

games played or using social networking service (SNS). Journal
of Korean Academy of Addiction Psychiatry, 20, 16-21.

Kim, J. S., & Hwang, S. H. (2019). The role of reinforcement sensi-
tivity in the relationship between narcissistic personality and SNS
addiction proneness in women. Korean Health Psychological As-
sociation, 24, 487-509. https://doi.org/10.17315/kjhp.2019.24.2.
011

Kim, K. H., & Kim, W. S. (2001). Korean BAS / BIS Scale. Korean
Journal of Health Psychology, 6, 19-36.

Kim, K., Lee, H., & Moon, S. H. (2016). Exploring the effects of
network size, usage behaviors, and assimilation for peer relations
on adolescents’ smartphone addiction symptoms. Korean Jour-
nal of Broadcasting and Telecommunication Studies, 30, 5-40.

Kim, S. J., & Lim, Y. J. (2019) SNS use motives as mediators of the
link between SNS addiction and peer pressure and peer popularity
[Unpublished master’s dissertation]. Daegu University.

Kim, M. S., Choi, E. M, Lee, S. H., & Bae, J. H. (2013). Develop-
ment and preliminary outcome study of smartphone overuse
prevention education program for adolescents of middle school.
Journal of Information Technology Service, 12, 307-318. https://
doi.org/10.9716/kits.2013.12.4.307

Kim, Y., Jeong, J. E., Cho, H., Jung, D. J., Kwak, M., Rho, M. ], Yu,
H., Kim, D. J., & Choi, I. Y. (2016). Personality factors predicting
smartphone addiction predisposition: Behavioral inhibition and
activation systems, impulsivity, and self-control. The public Li-
brary of Science ONE, 11, 1-15. https://doi.org/10.1371/journal.
pone.0159788

Kimbrel, N. (2008). A model of the development and maintenance
of generalized social phobia. Clinical Psychology Review, 28, 592-
612. https://doi.org/10.1016/j.cpr.2007.08.003

Kruglanski, A., & Orehek, E. (2011). The role of the quest for per-
sonal significance in motivating terrorism. The psychology of so-
cial conflict and aggression, 153-164. Psychology Press.

Kyoung, S. K., & Kim, S. W. (2019). A study on smart-phone ad-
diction in teenager: Focused on comparison smart-phone over-
dependence, game addiction, SNS addiction. Studies on Life and
Culture, 52, 179-200.https://doi.org/10.17924/50lc.2019.52.179

Ledbetter, A. (2009). Measuring online communication attitude:
Instrument development and validation. Communication Mono-
graphs, 76, 463-486. https://doi.org/10.1080/036377509033002
62

Lee, D., Lee, H., Kim, D., & Lee, S. (2015). Character profiles of in-
ternet and smartphone addiction in Korean adolescents. Journal
of Korean Academy of Addiction Psychiatry, 19, 82-89.

Lee, H. (2014). The mediating effects of self-esteem on the rela-
tionship between parenting behaviors and peer relations among
adolescents. Journal of Korean Home Economics Education Asso-
ciation, 26, 75-83.

Lee, H. N,, & Yang, S. M. (2018). Differential effects of parenting

115


https://doi.org/10.5392/JKCA.2018.18.02.248
https://doi.org/10.5392/JKCA.2018.18.02.248
https://doi.org/10.17643/KJCE.2015.24.3.08
https://doi.org/10.17643/KJCE.2015.24.3.08
https://doi.org/10.17315/kjhp.2019.24.2.011
https://doi.org/10.17315/kjhp.2019.24.2.011
https://doi.org/10.9716/kits.2013.12.4.307
https://doi.org/10.9716/kits.2013.12.4.307
https://doi.org/10.1080/03637750903300262
https://doi.org/10.1080/03637750903300262

Cha and Kim

styles, psychological traits, and purpose of smartphone use upon
Korean adolescents’ smartphone dependence. Korean Journal of
Journalism and Communication Studies, 62, 175-214. https://doi.
org/10.20879/kjjcs.2018.62.5.006

Lee, H. S., & Kim, H. S. (2019). The effectiveness of smartphone
addiction prevention program for upper elementary students.
Korean Journal of Child Psychotherapy, 14, 37-58.

Lee, I. H. (2001). Motivations for mobile phone uses among colle-
giate undergraduates. Korean Journal of Broadcasting and Tele-
communication Studies, 15, 261-293.

Lee, J. H. (2016). A study for smart phone addiction model for ad-
olescent. Journal of the Korea Contents Association, 16, 433-442.
https://doi.org/10.5392/JKCA.2016.16.09.433

Lee, M. ], & Kim, H. S. (2020). The effects of behavioral activation
system and behavioral inhibition system on adolescents’ smart-
phone overdependence: Focusing on the mediation of motives for
smartphone use [Unpublished master’s dissertation]. Hanyang
University.

Lee, S. A., & Kwon, S. M. (2020). The relationships between behav-
ioral activation/inhibition systems and internalization/external-
ization problems: The moderating effect of self-control. Clinical
Psychology in Korea: Research and Practice, 6, 189-206. https://
doi.org/10.15842/cprp.2020.6.3.189

Lee, S. . (2015). Comparison study of protective and risk factors in
youth’s smartphone addiction and smartphone game addiction.
Korean Association of Youth Welfare, 17, 55-79.

Li, Q, Dai, W, Zhong, Y., Wang, L., Dai, B,, & Liu, X. (2019). The
mediating role of coping styles on impulsivity, behavioral inhibi-
tion/approach system, and internet addiction in adolescents
from a gender perspective. Frontiers Psychology, 10, 2402. https:
//doi.org/10.3389/fpsyg.2019.02402

McGarry, P, & Shortland, N. (2023). Anxious activism: The role of
behavioral inhibition system in the radicalization process. Com-
puters in Human Behavior, 139. https://doi.org/10.1016/j.chb.20
22.107550

McNaughton, N., & Gray, J. (2000). Anxiolytic action on the behav-
ioral inhibition system implies multiple types of arousal contrib-
ute to anxiety. Journal of Affective Disorders, 61, 161-176. https://
doi.org/10.1016/s0165-0327(00)00344-x

Moeller, E, Barratt, E., Dougherty, D., Schmitz, J., & Swann, A. (2001).
Psychiatric aspects of impulsivity. American Journal of Psychia-
try, 158, 1783-1793. https://doi.org/10.1176/appi.ajp.158.11.1783

National Information Society Agency (2017). 2016 Smartphone
Overdependence Survey.

National Information Society Agency (2020). 2019 Smartphone
Overdependence Survey.

National Information Society Agency (2021). 2020 Smartphone
Overdependence Survey.

National Information Society Agency (2022). 2021 Smartphone

116

Overdependence Survey.

Oetting, E., & Beauvais, E (1986). Peer cluster theory: Drugs and
the adolescent. Journal of Counseling and Development, 65, 17-
22. https://doi.org/10.1002/j.1556-6676.1986.tb01219.x

Palani, V., & Mani, S. (2016). Exploratory factor analysis: Develop-
ment of perceived peer pressure scale. International Journal of
Information Science and Computing, 3, 31-41.

Panova, T., & Carbonell, X. (2018). Is smartphone addiction really
an addiction? Journal of Behavioral Addictions, 7, 252-259. https://
doi.org/10.1556/2006.7.2018.49

Park, S. M, Park, Y. A,, Lee, H. W, Jung, H. Y., Lee, J. Y., & Choi, J. S.
(2013). The effects of behavioral inhibition/approach system as
predictors of Internet addiction in adolescents. Personality Indi-
vidual Differences, 54, 7-11. https://doi.org/10.1016/j.paid.2012.
07.033

Park, S. M., Park, Y. A,, Lee, H. W,, Lee, ]. Y., Jung, H. Y., & Choi, J.
S. (2011). Effects of the behavioral inhibition system (BIS) and
the behavior activation system (BAS) on internet addiction. Ko-
rean Psychological Association Conference Materials, 2011, 356-
356.

Polit, D., Beck, C., & Owen, S. (2007). Is the CVI an acceptable in-
dicator of content validity? Appraisal and recommendations. Re-
search in Nursing and Health, 30, 459-467. https://doi.org/10.
1002/nur.20199

Przybylski, A. K., Murayama, K., Dehaan, C. R., & Gladwell, V.
(2013). Motivational, emotional, and behavioral correlates of
fear of missing out. Computers in Human Behavior, 29, 1841-
1848. https://doi.org/10.1016/j.chb.2013.02.014

Romer Thomsen, K., Callesen, M., Hesse, M., Kvamme, T., Peders-
en, M., Pedersen, M., & Voon, V. (2018). Impulsivity traits and
addiction-related behaviors in youth. Journal of Behavioral Ad-
dictions, 7, 317-330. https://doi.org/10.1556/2006.7.2018.22

Santor, D., Messervey, D., & Kusumakar, V. (2000). Measuring peer
pressure, popularity, and conformity in adolescent boys and girls:
Predicting school performance, sexual attitudes, and substance
abuse. Journal of Youth and Adolescence, 29, 163-182. https://doi.
0rg/10.1023/A:1005152515264

Seo, W, Lee, S., Kim, M., & Kim, J. (2018). Exploratory factor anal-
ysis in psychological research: Current status and suggestions for
methodological improvements. Journal of Social Science, 29, 177-
193. https://doi.org/10.16881/jss.2018.01.29.1.177

Shin, B., & Lee, H. (2013). The effects of adolescent’s mother at-
tachment on mobile phone addiction: The mediated moderating
effects of basic psychological needs through friendship quality.
Korean Journal of Youth Studies, 20, 1-21.

Shin, H., & Jeong, S. H. (2018). The predictors of children and ado-
lescents’” smartphone addiction. Journal of Cybercommunication
Academic Society, 35, 5-50. https://doi.org/10.36494/JCAS.2018
.09.35.3.5

https://doi.org/10.15842/kjcp.2023.42.4.002


https://doi.org/10.3389/fpsyg.2019.02402
https://doi.org/10.3389/fpsyg.2019.02402
https://doi.org/10.1016/j.chb.2022.107550
https://doi.org/10.1016/j.chb.2022.107550
https://doi.org/10.1176/appi.ajp.158.11.1783
https://doi.org/10.1002/nur.20199
https://doi.org/10.1002/nur.20199
https://doi.org/10.36494/JCAS.2018.09.35.3.5
https://doi.org/10.36494/JCAS.2018.09.35.3.5

Steinberg, L., Fletcher, A., & Darling, N. (1994). Parental monitor-
ing and peer influences on adolescent substance use. Pediatrics,
93, 1060-1064. https://doi.org/10.1542/peds.93.6.1060

Wang, P, Zhao, M., Wang, X,, Xie, X., Wang, Y., & Lei, L. (2017).
Peer relationship and adolescent smartphone addiction: The me-
diating role of self-esteem and the moderating role of the need to
belong. Journal of Behavioral Addiction, 6, 708-717 https://doi.
0rg/10.1556/2006.6.2017.079

West, S., Finch, J., & Curran, P. (1995). Structural Equation Models
with Non-Normal Variables: Problems and remedies. In: Hoyle,
R.H., Ed., Structural Equation Modeling: Concepts, Issues, and
Applications. Sage Publications, Inc.

Wiiha, M., Sultan, S., & Mohsin, A. (2013). Development and pre-
liminary validation of peer pressure assessment scale (PPAS) for
Pakistani adolescents. Pakistan Journal of Social and Clinical Psy-
chology, 11, 36-41.

Yang, S., & Suh, K. (2017). Relationships between BAS/BIS, emo-
tional dysregulation, and internet game addiction among college
students: Focused on moderating effect of gender. Korean Journal
of Youth Studies, 24, 25-44. https://doi.org/10.21509/KJYS.2017.

https://doi.org/10.15842/kjcp.2023.42.4.002

BAS/BIS, Peer Pressure, Smartphone Overdependence

12.24.12.25

Yi, Y. H. (2014). The effects of parenting behaviors, a youths per-
sonal characteristics during a transition period, and peer attach-
ment, on school life: Assessing the mediating effect of cell phone
dependence. Family and Environment Research, 52, 519-528.
https://doi.org/10.6115/fer.2014.044

Yi, Y. H.,, & Hwang, H. K. (2015). Personality-personality disorder
symptoms associations based on revised reinforcement sensitiv-
ity theory. Journal of Social Science, 54, 231-261.

Yoon, D. Y. (2005). A study on the effect of adolescents’ peer group
tendencies on mobile phone use [Unpublished master’s disserta-
tion]. Myongji University.

Yoon, H. J., & Kwon, K. I. (2011). Characteristics of youths addict-
ed to mobile phone and facilitating factors for addiction process.
Korean Journal of Counselling, 12, 577-598. https://doi.org/10.15
703/kjc.12.2.201104.577

Yoon, H. M., & Nam, Y. O. (2007). Factors associated with adoles-
cents’ risk-taking behaviors: The mediating pathways of psycho-
emotional factors. Journal of the Korean Society of Child Welfare,
0,127-153.

117


https://doi.org/10.15703/kjc.12.2.201104.577
https://doi.org/10.15703/kjc.12.2.201104.577

