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Abstract: The purpose of this study was to examine the relationships between smartphone addiction 15 
of middle school students and smartphone usage types, depression, attention deficit hyperactivity 16 
disorder (ADHD), stress, interpersonal problems, and parenting attitude. This study was also 17 
performed with the aim of verifying the relationships among depression, ADHD, perceived stress, 18 
interpersonal problems, and parenting attitude, which are predictors of smartphone addiction. The 19 
subjects of this study were 487 local middle school students (234 males and 253 females). The 20 
measurement instruments used were the smartphone addiction scale, depression scale (PHQ-9), 21 
ADHD scale (K-ARS), perceived stress scale (PSS), interpersonal problem scale (KIIP-SC), and the 22 
parenting attitude scale. This study identified the relationships between the variables with 23 
correlation analysis and examined the predictors of smartphone addiction with hierarchical 24 
multiple regression analysis. According to the study results, the factors that influenced smartphone 25 
addiction were gender, stress, and interpersonal problems. In addition, when the confounding 26 
variables of smartphone addiction were controlled to examine the effects of smartphone usage types 27 
on smartphone addiction, social media use and music/videos were found to have a positively 28 
significant effect on smartphone addiction while study had a negatively significant effect. The order 29 
of the usage types with the highest influence on smartphone addiction was enjoying music/videos, 30 
social media use, and study. This suggests that selective intervention depending on the main 31 
smartphone usage type can be effective.  32 

Keywords: Smartphone Addiction; Middle School Students; Smartphone Usage Types; Depression; 33 
Parenting Attitude 34 

 35 

1. Introduction 36 

Smartphones are indispensable tools for people of all ages around the world today, and it has 37 
become difficult to imagine everyday life without a smartphone. The use of smartphones has 38 
brought drastic changes to our lives, habits, social activities, values, and family relationships and 39 

social interactions [1, 2]. Especially for the youth who are sensitive to new technology and media 40 

use, smartphones have become an important part of their lives [3]. According to a recent study, the 41 
domestic middle and high school students’ smartphone ownership rate exceeded 95%, which is 42 
about 8% higher than that of all age groups (87.2%) (Korea Information Society Development 43 
Institute, 2019). 44 
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Adolescents are more susceptible to smartphone addiction than adults, which can be attributed 45 
to the former’s use of various contents for the purpose of interaction with peers and entertainment 46 
with their smartphones [4, 5] and their neurobiological vulnerability as discussed in the dual 47 
processing theory [6, 7]. In fact, a domestic study has reported that the smartphone overdependence 48 
(addiction) prevalence rate of adolescents was 30.2%, which is higher than that of adults, 18.8% 49 
(National Information Society Agency, 2020). 50 

Smartphones are used for a variety of purposes, including learning, information search, social 51 
communication, and entertainment [8]. Compared to traditional types of computers, the portability 52 
and connectivity of smartphones allow users to easily access information anytime and anywhere. 53 
Therefore, adolescent users who are vulnerable to behavioral addiction, are more likely to develop 54 
an addiction to smartphones [9, 4]. Smartphone addiction is defined as a state where the excessive 55 
use of a smartphone, the withdrawal symptoms of feeling anxious and nervous when without the 56 
smartphone, and higher tolerance that causes increased use to obtain the same level of satisfaction 57 
are observed. Although these symptoms negatively affect the daily life of the person, he/she cannot 58 
control the use of the smartphone (National Information Society Agency, 2011). Based on these 59 
characteristics, many researchers regard smartphone addiction as one of the behavioral addictions 60 

[10, 11, 12, 13]. 61 

Previous studies reported that excessive smartphone use by adolescents was associated with 62 
their gender, health problems, psychopathological state (depression, anxiety, high stress, low mood, 63 

etc.), and behavioral problems [8, 9, 14, 15, 16, 17]. This is because adolescents are easily affected 64 

by external stimuli, interpersonal problems, and emotional changes [3]. In addition, excessive 65 

smartphone use by adolescents can affect conflict with their parents, low academic achievement, 66 
and low satisfaction with life, leading to failure in performing developmental tasks and difficulties 67 

in adaptation [18, 19]. The focus of previous studies related to smartphone addiction has been on 68 

the characteristics of people who use smartphones excessively. These studies have been conducted 69 
to investigate smartphone users’ addictive use of these devices, its side effects, and factors 70 

influencing smartphone addiction [20, 21, 22, 23]. However, despite the fact that smartphones are 71 

used for various purposes, there have only been a few studies on the relationship between usage 72 

types available with smartphones and smartphone addiction [4, 17, 24, 25, 26].  73 

Smartphone usage types are categorized into playing games, social media use, news reading, 74 
entertainment (music/videos), exchanging text messages, making and receiving calls, commercial 75 

transaction, and location-based service [17, 25, 27, 28, 29]. In fact, most of the preceding studies 76 

have been carried out on the relationship between smartphone use for the purposes of playing 77 
games and social media use and smartphone addiction. Recent studies have presented analyses on 78 
the relationship between the profile of the smart device usage pattern and the risk of addiction or 79 
the assessment of the relationships among the usage type, the user's psychological characteristics, 80 

and addiction tendency [3, 20]. This study aimed at examining the effects of smartphone usage 81 

types on smartphone addiction based on the smartphone usage-type classification by Jeong et al. 82 
(2016).  83 

This study also intended to verify whether the smartphone usage types could serve as the 84 
predictors of smartphone addiction even when the major variables found to predict smartphone 85 
addiction in previous studies conducted on adolescents were controlled. 86 

The National Information Society Agency (2016) suggested four factors, including personal 87 
psychological factors, family environment factors, social environment factors, and technical factors, 88 
as the criteria for the classification of smartphone addiction. For this study, the main variables 89 
influencing smartphone addiction in adolescents were selected based on these criteria. The factors 90 
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that affect smartphone overdependence are as follows: loneliness, low self-esteem, anxiety, 91 
depression, and impulsiveness among personal psychological factors; low trust between parents 92 
and children, the parenting attitude of the parents, and the parents’ overdependence on the 93 
smartphone among family environment factors; extremely high stress due to worries about college 94 
entrance and employment among social environment factors; and intrinsic technical attributes of 95 

smartphones such as portability and convenience of use among technical factors [30]. 96 

Of the personal psychological factors, depression was selected [31, 32, 33, 34, 35, 36]. 97 

Depression is closely related to media addiction [37]. Kim et al. (2015) reported that depression is 98 

the most important factor influencing smartphone addiction, and the higher an individual's 99 
tendency to be depressed, the more he uses the smartphone as a way to resolve internalized 100 
conflicts. 101 

In the case of ADHD, a domestic study reported smartphone addiction in 40.0% of ADHD 102 
patients, and children with ADHD were found to use smartphones more often as a compensatory 103 
behavior for their low self-esteem, which means that they are exposed to the higher risk of being 104 

addicted to smartphones [36]. 105 

The parenting attitude of parents [38, 39, 40] was selected among the family environment 106 

factors. Among the various variables that affect adolescents’ smartphone addiction, those related to 107 

family issues were found to have the greatest influence [41]. This is because the parenting attitude 108 

of parents has a great influence on adolescents whose independence as adults is delayed [42]. 109 

Another reason is that parents’ understanding and cooperation are essential in solving the problem 110 
of adolescents’ smartphone addiction. 111 

Of the social environment factors, interpersonal problems [43, 44]and stress [45, 46]were 112 

selected. Recent studies have reported that interpersonal problems have a positive effect on 113 

smartphone addiction [47, 48]. This is because adolescence is an important period in which one 114 

prepares for adulthood by developing a healthy self-concept and acquiring various social skills [49].  115 

With regard to stress, it was found that smartphones were considered and preferred as a 116 
cyberspace that allows adolescents to relieve their stress, providing anonymity, and easy entry and 117 

exit [50]. According to some studies, teenagers become engrossed in smartphone use to avoid 118 

psychological conflicts and worries or to forget difficulties in stressful situations [46]. 119 

This study, therefore, aims at examining the relationship between adolescents’ smartphone 120 
usage types and smartphone addiction and the effect of the usage types on addiction when major 121 
predictors of smartphone addiction are controlled. 122 

 123 

2. Materials and Methods 124 

 125 
Study Subjects and Process 126 
This study surveyed a total of 487 middle school students of which 234 were males and 253 females 127 

in a region after requesting cooperation from the middle school. Data analysis was performed using the 128 
SPSS 15.0 program, and the predictors of smartphone addiction were examined using correlation 129 
analysis and hierarchical multiple regression analysis. 130 

Ethics statement 131 
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The subjects provided written informed consent. All subjects gave their informed consent for 132 
inclusion before they participated in the study. The study was conducted in accordance with the 133 
Declaration of Helsinki, and the protocol was approved by the Ethics Committee of Dankook 134 
University Hospital.  135 

 136 
Measurement Instruments 137 
 138 
1. Smartphone Addiction Scale 139 
A youth smartphone addiction self-diagnosis scale developed by the National Information Society 140 

Agency (2011) was used in this study. The total of 15 items of this scale are divided into four sub-factor 141 
categories as follows: 5 items on daily life disorders regarding difficulties in daily life due to excessive 142 
smartphone use; 2 items on the pursuit of the virtual world regarding a tendency to cling to the virtual 143 
world as it provides more enjoyment than the real world; 4 items on withdraw symptoms of anxiety 144 
and nervousness when not using the smartphone; and 4 items on higher tolerance that causes increased 145 
use for a sense of satisfaction. The items were constructed based on a 4-point Likert scale.  146 

If a subjects gains a total score of 45 points or more, or meets all the conditions including 16 points 147 
or more in daily life disorders, 13 points or more in withdrawal symptoms, or 14 points or more in 148 
tolerance, the person is classified as a high-risk user. Subjects who obtain a total score of 42 points or 149 
more to 44 points or less, or satisfy any of the following conditions―14 points or more in daily life 150 
disorders, 12 points or more in withdrawal symptoms, and 13 points or more in tolerance―they are 151 
classified as potential risk users, while the rest are classified as general users. The overall scale reliability 152 
Cronbach’s ⍺ value reported by the developers was .88, and Cronbach’s ⍺ in this study was .89. 153 

 154 
2. Smartphone Usage Type Scale 155 
The smartphone usage type scale used in the study by Jeong et al. (2016) was used after the 156 

researcher modified it to reflect the characteristics of the subjects and supplemented it with more types. 157 
While the existing study divided smartphone usage types into 1) study, 2) entertainment (music/videos), 158 
3) social media use (focused on conversation and social interaction), and 4) games, for this study, the 159 

researcher added the following three types based on preceding studies [17, 25, 27, 28, 29]: voice calls 160 

and text messages which are the most basic functions of the smartphone, information search, and other 161 
(shopping, schedule management, alarms, public transportation use, etc.). In the case of social media 162 
use, while some platforms such as YouTube and Facebook also include the use of music and video 163 
contents, such was defined as the use of social media for the purposes of conversation and social 164 

interaction as in the existing study [17]. The instruction “Some items regarding the purposes of app (e.g. 165 

Facebook) use may be confusing as the stated purposes can also be considered its functions, but choose 166 
an answer that best reflects your main purpose for app use” was added to the questionnaire, so that the 167 
study subjects can distinguish their social media use types. Therefore, this scale was finally constructed 168 
with the following seven usage types: 1) calls and text messages 2) study 3) information search 4) 169 
music/videos 5) social media use 6) games 7) other (shopping, schedule management, alarms, public 170 
transportation, etc.). Each item was structured on a 5-point Likert scale from “never use” to “use very 171 
often” to assess smartphone usage types. 172 

 173 
3. Depression Scale 174 
The Korean version of the Patient Health Questionnaire-9 (PHQ-9) developed by Kroenke, Spitzer, 175 

and Williams (2001), which was standardized by Ahn et al. (2013) was used as a tool to provisionally 176 
diagnose depression. PHQ-9 is a self-report test designed to diagnose depression in a simple way and 177 
assess the severity of the depression. The grades of depression indicated by each score range are as 178 
follows: “not depressive” by a score of 0-4 points; “mild depression” by a score of 5-9 points; “moderate 179 
depression” by a score of 10-14 points; “more than moderate depression” by a score of 15-19 points; and 180 
“severe depression” by a score of 20 points or more, which is a level where treatment by a psychiatrist 181 
is required. Cronbach’s ⍺ was .89 in the study by Kroenke, Spitzer, and Williams (2001), .95 in the 182 
domestic standardization study (Ahn et al., 2013), and .87 in this study.  183 
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 184 
4. ADHD Scale 185 
The Korean version of the Attention-Deficit Hyperactivity Disorder Rating Scale (K-ARS), which 186 

is a behavioral assessment scale for children developed by DuPaul, was standardized for use in Korea 187 
by Kim et al. (2003). Designed to assess ADHD symptoms in school-age children, the scale has a high 188 
discriminant validity for discriminating between the ADHD patient group and the control group. 189 
Consisting of 18 questions, it is an efficient tool in distinguishing the three subtypes of ADHD (primarily 190 
inattentive, primarily hyperactive/impulsive, and combined). Cronbach’s ⍺ was .90 in the study by 191 
DuPaul et al. (1997), from .77 to .89 in the study by Kim et al. (2003), and .92 in this study. 192 

 193 
5. Parenting Attitude Scale 194 
The parenting attitude scale devised by Heo (1999) and modified by panel researchers with 195 

expertise in youth issues was used in this study (National Youth Policy Institute, 2017). The original 196 
scale was composed of the sub-factors of the supervision, affection, inconsistency, excessive 197 
expectations, excessive interference, and rational explanation of parents. In this study, these sub-factors 198 
were divided into positive parenting attitude (supervision, affection, and rational explanation) and 199 
negative parenting attitude (inconsistency, excessive expectations, and excessive interference). In the 200 
study by Heo (1999), the Cronbach’s ⍺ values for each factor ranged from .68 to .86. In this study, the 201 
Cronbach’s ⍺ value for the 10 items related to the three sub-factors of positive parenting attitude was .88, 202 
and that of the 11 items related to the three sub-factors of negative parenting attitude was .87. 203 

 204 
6. Stress Scale 205 
The Perceived Stress Scale (PSS) developed by Cohen, Kamarck, and Mermelstein (1983) and 206 

validated by Park and Seo (2010) for use in Korea was selected to measure stress. PSS consists of 10 207 
items that were constructed on a 5-point Likert scale with a score range from 10 to 50 points. The higher 208 
the score is, the higher the perceived stress level. The reliability Cronbach’s ⍺ value of the original tool 209 
was .75 and the Cronbach’s ⍺ values for negative and positive perceptions were .77 and .74, respectively, 210 
in the study by Park and Seo. In this study, Cronbach’s ⍺ was .81. 211 

 212 
7. Interpersonal Problem Scale 213 
The short form of the Korean-Inventory of Interpersonal Problems Circumplex Scale (KIIP-SC) 214 

developed by Hong et al. (2002) was used in this study. The scale is composed of a total of 40 items and 215 
8 sub-factors including a circumplex of personality, such as domineering, egocentric, cold, socially 216 
avoidant, nonassertive, overly-nurturing, self-sacrificing, and intrusive, with 5 questions for each 217 
subfactor. This scale is based on a 5-point Likert scale, and the higher the score is, the more serious the 218 
interpersonal problem. In the study by Hong et al. (2002), Cronbach’s ⍺ was found to range from .61 219 
to .81, and that in this study was ranged from .78 to .89. 220 

  221 

3. Results 222 

 223 

1. Demographic Characteristics of the Study Subjects 224 
The final study subjects were 487 middle school students, of which 234 (48%) were male students 225 

and 253 (52%) were female students. Among the total students, 264 students (54.2%) were in the first 226 
grade, 113 (23.2%) in the second grade, and 110 (22.6%) in the third grade. Depending on the family 227 
financial status, 55 of the total students were classified into the high-level group (11.3%), 418 into the 228 
mid-level group (85.8%), and 14 into the low-level group (2.9%) [Table 1]. 229 

 230 
Table 1. Epidemiological Charateristics of Study Subjects 231 

 
Frequencies (%) 

Gender  male  234(48.0%) 
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female  253(52.0%) 

Grade  First grade  264(54.2%) 
 

Second grade  113(23.2%) 
 

Third grade  110(22.6%) 

SES Upper 55(11.3%) 
 

Middle 418(85.8%) 
 

Lower  14(2.9%) 

Total 487 

 232 
2. Correlation between Smartphone Addiction and Related Variables 233 
Table 2 shows the correlation between smartphone addiction and gender, grade, financial status, 234 

smartphone usage type, depression, ADHD, positive parenting attitude, negative parenting attitude, 235 
stress, and interpersonal problem. Smartphone addiction was found to have a significant positive 236 
correlation (r=.09-.39, p<0.5) with all variables except for financial status and the three usage types 237 
including calls/text messages, information search, and games among the variables used in the study. 238 
The research also found a negative correlation (r=-.11-.21, p<0.5) between smartphone addiction and 239 
the two variables, study and positive parenting attitude) [Table 2]. 240 

 241 
Table 2. Correlation between Smartphone Addiction and Related Variables 242 

 243 
1. Smartphone addiction, 2. Gender, 3. Grade, 4. SES (Socio Economic Status), 5. Call, Text message, 6. Study, 7. Information Finding,  

8. Music/Movie, 9. SNS, 10. Game, 11. Etc.(Shopping etc.), 12. Depression, 13. ADHD, 14. Positive Parenting Attitude,  

15. Negative Parenting Attitude, 16. Stress, 17. Interpersonal Relationship Problems 

 244 
3. Multiple Regression Analysis among Variables Influencing Smartphone Addiction 245 
A hierarchical multiple regression analysis was performed to determine whether smartphone 246 

usage types have a significant additional explanatory power for smartphone addiction [Table 3].  247 

  248 
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 249 
 250 
Model 1 measured the influence of demographic variables (gender, grade, financial status) on 251 

smartphone addiction. Model 2 comprised the variables of depression, ADHD, positive and negative 252 
parental attitudes, stress, and interpersonal problems in addition to the three demographic variables 253 
of Model 1 and assessed the influence on smartphone addiction of these variables. Model 3, with the 254 
addition of smartphone usage types to Model 2, measured their influence on smartphone addiction.  255 

First, in Model 1, into which demographic variables were measured, it was found that the gender 256 
(β=.207) and grade (β=.093) had a statistically significant effect on smartphone addiction (F=8.596, 257 
p<.001). In Model 2, depression, ADHD, positive and negative parenting attitudes of parents, stress, 258 
and interpersonal problems were added to the demographic variables of Model 1, and the gender 259 
(β=.140), ADHD (β=.119), stress (β=.172), and interpersonal problems (β=.177) showed a positively 260 
significant effect (F=15.843, p<.001). The explanatory power of Model 2 was 23%, which was 17.9% 261 
higher than that of Model 1. The grade (β=.053), which was significant in Model 1, was excluded from 262 
Model 2. 263 

Finally, in Model 3, smartphone usage type was added to the variables of Model 2 (F=12.294, 264 
p<.001). The gender (β=.140), stress (β=.138), interpersonal problems (β=.207), and the usage type of 265 
study (β=-.107) had a negatively significant effect, while the usage type of music/videos (β=.118) and 266 
the usage type of social media use (β=.122) were found to have a positively significant effect. The 267 
explanatory power of Model 3 was 29.5%, which was 6.5% higher than that of Model 2. ADHD 268 
(β=.093), which was significant in Model 2, was excluded from Model 3. The results suggest that the 269 
level of smartphone addiction is higher among girls, and with the following: higher stress, more 270 
serious interpersonal problems, less use of the smartphone for study, more time spent enjoying music 271 
and videos, and more use of social media. 272 

4. Discussion and conclusion 273 

 274 
This study investigated the relationship between user characteristics, personal psychological 275 

factors, home and social environment characteristics, and smartphone usage types that can serve as 276 
the predictors of the individual’s smartphone addiction. The results showed that in female students, 277 
interpersonal problems and stress were positively associated with smartphone addiction. In terms of 278 
smartphone usage types, music/videos and social media use had a positive relationship with 279 
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smartphone addiction, while the usage type study showed a negative relationship. Additionally, the 280 
contents that affect smartphone addiction were identified as music/videos, social media, and study, 281 
in descending order. On the other hand, games did not show any relationship with smartphone 282 
addiction in adolescents, contrary to the results of previous studies.  283 

Similar to the results of previous studies on smartphone addiction and the gender [8, 15, 51], 284 

this study found that female students are more likely to be addicted to smartphones. Lin and Chiang 285 
(2017) saw that young female use smartphones to communicate, maintain relationships, achieve 286 
socialization, and find information and entertainment. Moreover, female users have a strong 287 

emotional attachment to these devices and can become dependent on them [15]. In addition, women 288 

are under higher stress regarding the maintenance of social relationships than men, and such stress 289 

is more likely to lead to habitual and addictive smartphone-related behaviors [8].  290 

In line with the findings of previous studies on smartphone addiction and interpersonal 291 

problems [47, 48, 52], the presence of interpersonal problems was found to affect smartphone 292 

addiction in this study. A preceding study has reported that students who are isolated and evasive 293 
in relationships with others show a compulsive addiction to smartphones. Those who are cold and 294 

closed in interpersonal relationships have a higher tendency to be addicted to smartphones [53]. In 295 

addition, those with a higher level of social discomfort, a lower level of social problem-solving ability, 296 
and more interpersonal problems have been found to have a higher tendency to develop Internet 297 

addiction [54]. 298 

Consistent with the results of previous studies on smartphone addiction and stress [17, 46], this 299 

study found that the higher the stress is, the greater its influence on smartphone addiction. When 300 
adolescents face stress, they choose passive and superficial solutions rather than actively seeking 301 
solutions to the problems, and prefer cyberspaces with guaranteed anonymity and easy access as a 302 

space for releasing their stress [42].  303 

On the other hand, depression, ADHD, and parenting attitude of parents showed a significant 304 
relationship with smartphone addiction. However, these correlations were not observed in regression 305 
analysis. This suggests that interpersonal problems and stress can be stronger predictors of 306 
smartphone addiction than depression, ADHD, and parenting attitudes. 307 

Among the smartphone usage types, social media use and music/videos positively predicted 308 
smartphone addiction. This result is consistent with previous research findings that the use of social 309 

media is a predictor of smartphone addiction[4, 17, 25, 26, 55], while showing that enjoying 310 

music/videos is also a positive predictor of smartphone addiction[17, 29].  311 

 312 
This study classified smartphone usage types into social media use and music/video. In the case 313 

of YouTube and Facebook, however, these platforms have combined the function related to the 314 
formation of social relationships, which is intrinsic to social media and other various functions related 315 
to music/videos. Since the two factors that influence smartphone addiction are combined in a 316 
complex manner in the two platforms, further exploration of their influence is needed. 317 

The smartphone usage type study was found to have a negative effect on smartphone addiction. 318 
This is consistent with the results of a previous study that smartphone applications intended for user 319 
convenience such as educational programs/dictionaries have a negative effect on smartphone 320 

addiction [28]. This suggests that training students on how to use smartphone contents in a balanced 321 

way through an educational approach can be helpful in preventing smartphone addiction in the 322 
future. 323 

On the other hand, the results of this study on the relationship between smartphone addiction 324 
and games were not consistent with the results of previous studies that games had a positive effect 325 

on smartphone addiction [4, 17]. Lee et al. (2017) [10] reported that the smartphone usage types differ 326 

according to the age and gender. The subjects of this study were middle school students, while the 327 

subjects of the previous studies [4, 17] were elementary school students in the 4th to 6th grades. 328 
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According to the smartphone application use rates in 2018, the use rate of game apps (38.3%) 329 
was the highest in elementary school higher graders, followed by the use rate of instant messenger 330 
apps (17.9%). In contrast, the most frequently used apps by middle school students were instant 331 
messenger apps (24.3%), followed by game apps (20.1%). These results suggest that smartphone 332 
usage patterns differ depending on the grade (National Information Society Agency, 2020). 333 

Higher graders of elementary school are in the stage of “industry vs. inferiority” according to 334 
Erikson’s psychological development theory, and experiencing a sense of accomplishment by making 335 
efforts has an important influence on them. As many of the smartphone games are designed for single 336 
players rather than for group players, it seems that smartphone games stimulate a sense of 337 
accomplishment in higher graders of elementary school, engrossing them in these games. 338 

On the other hand, as middle school students are in a stage of “identity vs. role confusion” that 339 
characterizes adolescence, peer relationships are very important to them. Therefore, they seek to be 340 
part of a community where they can share culture and play together with their peers rather than 341 
engaging in smartphone games that are relatively more focused on single play. Therefore, it is 342 
considered that computer games in PC cafes where they can interact with their peer community are 343 
more preferred by adolescents to smartphone games. This suggests that research on which platform 344 
each age group mainly plays games in relation to their developmental age is also necessary. 345 

The limitations of this study are as follows. First, the subjects of this study were confined to 346 
middle school students in an area of ChungBuk Province. There can be differences in students’ 347 
smartphone addiction levels according to regions, and smartphone addiction levels and usage types 348 
in one area cannot represent those in the entire region. While this study was conducted on middle 349 
school students who are younger adolescents, there may be differences in smartphone usage types 350 
and levels depending on the developmental stage and adaptation levels of adolescents. In particular, 351 
high school students who are preparing for the college entrance exam may have different smartphone 352 
experiences from those of middle school students. Therefore, it will be necessary to consider the 353 
regional differences among study subjects and to extend the age range of the subjects in future studies. 354 

Second, this study classified smartphone usage types based on previous studies comparing 355 
smartphone use types. The classification was specially made by supplementing the types presented 356 
in the study by Jeong et al. (2016). However, this approach exposed limits in classifying the various 357 
functions of smartphones simply by types. In addition, there are also limits in terms of how the study 358 
subjects’ smartphone usage types are determined. That is, related items that are relatively simple and 359 
the evaluation of use frequency of each type based on a Likert scale suggest that the validity of this 360 
approach can be weak. In the future, it will be necessary to develop a more elaborate scale to classify 361 
the types of smartphone usage. 362 

Third, since the measurement was carried out with the study subjects’ responses based on their 363 
personal perception by using a self-report questionnaire, the respondents’ subjective interpretations 364 
may be included in the survey results. Therefore, there are limits in generalizing the results of this 365 
study, and follow-up studies that investigate the perspectives of parents and teachers are needed. 366 

Despite these limitations, this study is significant in that it provides basic data for the study on 367 
smartphone addiction and usage types, where few studies have been carried out on these topics. 368 
Particularly with the rapid spread of smartphones, while studies on smartphone use and addiction 369 
have been actively conducted, there have been relatively fewer studies on content related to the 370 
unique functions of smartphones, that is, smartphone applications that correspond to usage types. 371 
This study focused on the types of smartphone usage and examined the relationship between these 372 
types and smartphone addiction, to verify that there are significant differences in the levels of 373 
smartphone addiction according to these smartphone usage types when the variables predicting 374 
smartphone addiction are controlled. This suggests that selective intervention according to the main 375 
smartphone usage type can be effective in preventing addiction. Accordingly, there is a need for 376 
further studies on the relationship between smartphone usage types and smartphone addiction. 377 

 378 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 6 September 2020                   doi:10.20944/preprints202009.0149.v1

https://doi.org/10.20944/preprints202009.0149.v1


 10 of 13 

 

Author Contributions: Y.P.H. and M.H.L. conceived and designed the experiments; Y.P.H., Y.O.Y and M.H.L. 379 
performed the experiments, analyzed the data, and contributed reagents/materials/analysis tools; Y.P.H. and 380 
M.H.L. wrote and edited the paper. 381 

Funding: This research received no external funding. 382 

Acknowledgments: This study was conducted by the research fund of Dankook University in 2018. 383 

Conflicts of Interest: The authors declare no conflict of interest. 384 

References 385 

 386 
1. Lepp, A.; Li, J.; Barkley, J.E.; Salehi-Esfahani, S. Exploring the relationships between college students’ cell 387 

phone use, personality and leisure. Computers in human behavior 2015, 43, 210–219, 388 
doi.org/10.1016/j.chb.2014.11.006. 389 

2. Samaha, M.; Hawi, N.S. Relationships among smartphone addiction, stress, academic performance, and 390 
satisfaction with life. Computers in Human Behavior 2016, 57, 321–325, doi.org/10.1016/j.chb.2015.12.045. 391 

3. Lee, J.; Ahn, J.-S.; Min, S.; Kim, M.-H. Psychological Characteristics and Addiction Propensity According 392 
to Content Type of Smartphone Use. International Journal of Environmental Research and Public Health 393 
2020, 17, 2292, doi.org/10.3390/ijerph17072292. 394 

4. Yeo, Ji-Young Kang, Seok-Young Kim, Dong-Hyun. The Impact of Attachment Anxiety on Smart Phone 395 
Addiction with a Mediating Effect of Impulsivity and Loneliness: Focused on the Group of SNS and GAME. 396 
The Korea Journal of Youth Counseling 2014, 22(1), 47-69, doi.org/10.35151/kyci.2014.22.1.003. 397 

5. Joo-mi Bae, Eun-sook Cho, Young-mi Cho, Gyeong-eun Kim, Yohan Choi, and Eun-joo Oh. A study on the 398 
development of a parent education program for youth addicted to smartphones. [KYCI] Youth Counseling 399 
Research Series, 2013, Available online: https://www.kyci.or.kr/fileup/lib_pdf/Y-2013-22.pdf (accessed on 400 
3 September 2020). 401 

6. Adisetiyo, V.; Gray, K. M. Neuroimaging the Neural Correlates of Increased Risk for Substance Use 402 
Disorders in Attention-Deficit/Hyperactivity Disorder—A Systematic Review. The American journal on 403 
addictions 2017, 26 (2), 99–111, doi.org/10.1111/ajad.12500. 404 

7. Sussman, C. J.; Harper, J. M.; Stahl, J. L.; Weigle, P. Internet and Video Game Addictions: Diagnosis, 405 
Epidemiology, and Neurobiology. Child and Adolescent Psychiatric Clinics 2018, 27 (2), 307–326, 406 
doi.org/10.1016/j.chc.2017.11.015. 407 

8. Van Deursen, A.J.; Bolle, C.L.; Hegner, S.M.; Kommers, P.A. Modeling habitual and addictive smartphone 408 
behavior: The role of smartphone usage types, emotional intelligence, social stress, self-regulation, age, and 409 
gender. Computers in human behavior 2015, 45, 411–420, doi.org/10.1016/j.chb.2014.12.039. 410 

9. Demirci, K.; Orhan, H.; Demirdas, A.; Akpinar, A.; Sert, H. Validity and reliability of the Turkish Version 411 
of the Smartphone Addiction Scale in a younger population. Klinik Psikofarmakoloji Bülteni-Bulletin of 412 
Clinical Psychopharmacology 2014, 24, 226–234, doi.org/10.5455/bcp.20140710040824. 413 

10. Lee, E. J., Kim, Y. K., & Lim, S. J. Factors influencing smartphone addiction in adolescents. Child Health 414 
Nursing Research 2017, 23(4), 525-533, doi.org/10.4094/chnr.2017.23.4.525. 415 

11. Billieux, J.; Maurage, P.; Lopez-Fernandez, O.; Kuss, D.J.; Griffiths, M.D. Can disordered mobile phone use 416 
be considered a behavioral addiction? An update on current evidence and a comprehensive model for 417 
future research. Current Addiction Reports 2015, 2, 156–162, doi.org/10.1007/s40429-015-0054-y 418 

12. Griffiths, M. A ‘components’ model of addiction within a biopsychosocial framework. Journal of Substance 419 
use 2005, 10, 191–197, doi.org/10.1080/14659890500114359. 420 

13. Yen, C.-F.; Tang, T.-C.; Yen, J.-Y.; Lin, H.-C.; Huang, C.-F.; Liu, S.-C.; Ko, C.-H. Symptoms of problematic 421 
cellular phone use, functional impairment and its association with depression among adolescents in 422 
Southern Taiwan. Journal of adolescence 2009, 32, 863–873, doi.org/10.1016/j.adolescence.2008.10.006. 423 

14. Lee, Tae Young, Song, Byong Ho. Smart-Phone Addiction and Countermeasure: Focusing on Ethics 424 
Education. Korean Criminal Psychology Review 2017, 13, 195–226, UCI: G704-SER000010388.2017.13.1.008. 425 

15. Lin, T.T.C.; Chiang, Y.H. Investigating predictors of smartphone dependency symptoms and effects on 426 
academic performance, improper phone use and perceived sociability. IJMC 2017, 15, 655, 427 
doi:10.1504/IJMC.2017.086881. 428 

16. Matar Boumosleh, J.; Jaalouk, D. Depression, anxiety, and smartphone addiction in university students-A 429 
cross sectional study. PLoS one 2017, 12, doi.org/10.1371/journal.pone.0182239. 430 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 6 September 2020                   doi:10.20944/preprints202009.0149.v1

https://www.kyci.or.kr/fileup/lib_pdf/Y-2013-22.pdf
https://doi.org/10.20944/preprints202009.0149.v1


 11 of 13 

 

17. Jeong, S.-H.; Kim, H.; Yum, J.-Y.; Hwang, Y. What type of content are smartphone users addicted to?: SNS 431 
vs. games. Computers in Human Behavior 2016, 54, 10–17, doi.org/10.1016/j.chb.2015.07.035. 432 

18. Chang Ho Lee, Kyoung Hee Kim, Sang A Jang. A Study on Policy Measures to Protect Youths With The 433 
Spread of Smartphone. National Youth Policy Institute 2013, 1-311, Available online: 434 
https://lib.nypi.re.kr/pdfs/2013/8.pdf (accessed on 3 September 2020). 435 

19. Samaha, M.; Hawi, N.S. Relationships among smartphone addiction, stress, academic performance, and 436 
satisfaction with life. Computers in Human Behavior 2016, 57, 321–325, doi.org/10.1016/j.chb.2015.12.045. 437 

20. So Chung Oh, Yoon Kyung Kim, Ju Hee Park. Latent Profile Analysis of Smart Device Usage Pattern in 438 
Children: Smart Device Addiction According to Its Usage Pattern. Korean Journal of Child Studies (Korean 439 
Association of Child Studies) 2020, 41 (1), 47-60, doi.org/10.5723/kjcs.2020.41.1.47. 440 

21. Jun, D.S.; Kim, D.W. The Effects of Smart Phone Addiction on mental health of adolescents and adults. 441 
Social Science Research Review vol 2015, 159–181, UCI:G704-001638.2015.31.3.013. 442 

22. Lee, Y.L.; Ha, E.-H. The differences of ADHD symptoms according to the time spent using smart devices 443 
and the level of smart device addiction among toddlers. Korean Journal of Play Therapy 2017, 20, 65–80, 444 
doi.org/10.17641/KAPT.20.1.4. 445 

23. Mahapatra, S. Smartphone addiction and associated consequences: role of loneliness and self-regulation. 446 
Behaviour & Information Technology 2019, 38, 833–844, doi.org/10.1080/0144929X.2018.1560499. 447 

24. Kneer, J.; Glock, S. Escaping in digital games: The relationship between playing motives and addictive 448 
tendencies in males. Computers in Human Behavior 2013, 29, 1415–1420, doi.org/10.1016/j.chb.2013.01.030. 449 

25. Chang Min Seo, Jonghun Lee, Tae Young Choi, Jihyun H. Kim, Imhee Shin, Jungmin Woo. Study for 450 
Relations between Smart-Phone Addiction Level and Korea Youth Self Report. JOURNAL OF THE 451 
KOREAN SOCIETY OF BIOLOGICAL THERAPIES IN PSYCHIATRY(The Korean Society of Biological 452 
Terapies in Psychiatry) 2012, 18 (2), 223-230, UCI:G704-001697.2012.18.2.002. 453 

26. Masur, P.K.; Reinecke, L.; Ziegele, M.; Quiring, O. The interplay of intrinsic need satisfaction and Facebook 454 
specific motives in explaining addictive behavior on Facebook. Computers in Human Behavior 2014, 39, 455 
376–386, doi.org/10.1016/j.chb.2014.05.047. 456 

27. Kim, Hyoung-Jee, Kim, Jung-Hwan, Jeong, Se-Hoon. Predictors of Smartphone Addiction and Behavioral 457 
Patterns. Journal of Cybercommunication Academic Society(Cybercommunication Academic Society) 2012, 458 
29 (4), 55-93, UCI:G704-001789.2012.29.4.007. 459 

28. Sung Bok Park, Ha Sung Hwang. An Exploratory Study on Factors Influencing on Smart Phone Addiction : 460 
Focused on the Application Use of University Students. Korean Journal of Journalism & Communication 461 
Studies(Korean Society For Journalism And Communication Studies) 2014, 58 (4), 289-311, UCI:G704-462 
000203.2014.58.4.012. 463 

29. Bian, M.; Leung, L. Smartphone addiction: Linking loneliness, shyness, symptoms and patterns of use to 464 
social capital. Media Asia 2014, 41, 159–176, doi.org/10.1080/01296612.2014.11690012. 465 

30. Korea Information Society Promotion Agency. Comprehensive plan to support proper use of smartphones 466 
and internet for realization of a healthy smart society 2016, Available online: 467 
https://www.nia.or.kr/common/board/Download.do?bcIdx=17102&cbIdx=25699&fileNo=1 468 

31. Ji Young Park, Gui Ae Kim, Chang Hee Hong. The Relationships between Adolescents` Cellular Phone Use 469 
Motivation, Peer Relationships, Emotional Factors and Cellular Phone Addictive Use. Korean Journal of 470 
Clinical Psychology (The Korean Psychological Association) 2012, 31 (1), 151-169, 471 
doi.org/0.15842/kjcp.2012.31.1.008. 472 

32. Hae Gyoung Lee. Exploration the Predicting Variables Affecting the Addictive Mobile Phone Use. THE 473 
KOREAN JOURNAL OF SOCIAL AND PERSONALITY PSYCHOLOGY(The Korean Psychological 474 
Association) 2008, 22 (1), 133-157, doi.org/10.21193/kjspp.2008.22.1.008. 475 

33. Jeong, Min. The structural relationship of factors associated with smartphone addiction amongst middle 476 
school students: With a focus on the ecological perspective. Studies on Korean Youth(National Youth Policy 477 
Institute) 2015, 26 (3), 103-131, doi.org/10.14816/sky.2015.26.3.103. 478 

34. Mi Ah Han, Dong-hyun Kim, Kyung-eun Lee, You-jin Lee, Seo-hyun Cha, Sung-hwan Lim, Chang-youn 479 
Won, Hyuk-min Kwon. The Association between Smart Phone Addiction and Attention Deficit 480 
Hyperactivity Disorder among Some College Students. JOURNAL OF THE KOREAN SOCIETY OF 481 
MATERNAL AND CHILD HEALTH 2013, 17(1), 105-112, doi.org/10.21896/jksmch.2013.17.1.105. 482 

35. Jin-Young Kim, Seung-Gon Kim, Sang-Hoon Kim, Sang-Hag Park, Jong Park. The Effect of Attention-483 
Deficit Hyperactivity Disorder Symptoms, Impulsivity, Ego-Resilience, Self-Esteem on Smartphone 484 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 6 September 2020                   doi:10.20944/preprints202009.0149.v1

https://lib.nypi.re.kr/pdfs/2013/8.pdf
https://doi.org/10.20944/preprints202009.0149.v1


 12 of 13 

 

Addiction in Adolescents. JOURNAL OF THE KOREAN SOCIETY OF BIOLOGICAL THERAPIES IN 485 
PSYCHIATRY(The Korean Society of Biological Terapies in Psychiatry) 2017, 23 (3), 206-213, 486 
doi.org/10.22802/jksbtp.2017.23.3.206. 487 

36. Hyo Chul Lee, Min Ha Hong, Chang Keun Oh, Se Hoon Shim, Yeon Joo Jun, Seog Bum Lee, Kyung Kyu 488 
Lee, Ki Chung Paik, Hea Soon Baek, Myung Ho Lim. Smart-Phone Addiction, Depression/Anxiety, and 489 
Self-Esteem with Attention-Deficit Hyperactivity Disorder in Korean Children. Jornal of the Korean 490 
Academy of Child and Adolescent Psychiatry(Korean Academy of Child and Adolescent Psychiatry) 2015, 491 
26 (3), 159-164, UCI:G704-001951.2015.26.3.010. 492 

37. Young, K.S.; Rogers, R.C. The relationship between depression and Internet addiction. Cyberpsychology 493 
& behavior 1998, 1, 25–28, doi.org/10.1089/cpb.1998.1.25. 494 

38. Ji Hae Kim. The effects of parenting attitude and peer attachment on the self- regulated learning of 495 
adolescents mediated by mobile phone dependency. Forum For Youth Culture(Research Center for Korean 496 
Youth Culture) 2014, 39, 41-61, doi.org/10.17854/ffyc.2014.07.39.41. 497 

39. Eun Min Park, Ki Hee Park. The Mediating Effects of Depression and Aggression on the Relationship 498 
between Perceived Parental Rearing Attitudes and Smart Phone Addiction -A Focus on Gender 499 
Differences-. Korean Journal of Play Therapy 2014, 17(2), 209-224, UCI:G704-SER000000779.2014.17.2.002. 500 

40. Pyeong Su Yu. A Study of the Relationship among Academic records, Parents-children Communication, 501 
and Cellular Phone Addiction in Middle School Students. Korean Journal of Youth Studies(Korea Youth 502 
Research Association) 2010, 17 (1), 33-51, UCI:G704-000387.2010.17.1.012. 503 

41. Hyunjung Lee, Seikyung Kim, Seongmoon Cheon. Meta-Analysis on the Relationship of Parent-Child 504 
Relationship Variable to Youth Internet and Smartphone Addiction. Journal of Rehabilitation Psychology 505 
2016, 23(2), 329-348, UCI:G704-SER000009521.2016.23.2.007. 506 

42. Eun Jeong Lee, Joo Kyeong Eo. The Differences of the Impulsivity and Parenting Attitude of the High 507 
School Students according to the Levels of the Smartphone Addiction. 2014, 4(1), 1-17, UCI:G704-508 
SER000003485.2014.4.1.001. 509 

43. Kim, Byoungnyun, Ko, Eunjung, Choi, Hongil. A study on factors affecting smart-phone addiction in 510 
university students : A focus on differences in classifying risk groups. Studies on Korean Youth(National 511 
Youth Policy Institute) 2013, 24 (3), 67-98, doi.org/10.5392/JKCA.2013.13.04.208. 512 

44. Myung Jun Park, Jong Hyun Oh, Sung Man Shin. The Relationship Between Social Support and 513 
Smartphone Addiction: The Mediating Effect of Existential Spiritual Well-being. THE KOREAN JOURNAL 514 
OF HEALTH PSYCHOLOGY(The Korean Psychological Association) 2014, 19 (4), 1185-1205, 515 
doi.org/10.17315/kjhp.2014.19.4.016. 516 

45. Eun Jeong Lee, Joo Kyeong Eo. The Effects of Perceived Stress and Impulsivity of High School Students as 517 
well as the Parents' Parenting Attitude on Smartphone Addiction. Family and Family Therapy 2015, 23 (1), 518 
1-22, doi.org/10.21479/kaft.2015.23.1.1. 519 

46. Ho Sun Jeon, Seung Ock Jang. A Study on the Influence of Depression and Stress on Smartphone addiction 520 
among University Students: focused on Moderating Effect of Gender. Korean Journal of Youth 521 
Studies(Korea Youth Research Association) 2014, 21 (8), 103-129, UCI:G704-000387.2014.21.8.005. 522 

47. Jong-Un Kim, Tae-Eun Gawk. The Mediating Effects of Job-seeking Stress and Interpersonal Problems 523 
between Adult Attachment and Smartphone Addiction of College Students. (Korea Association for 524 
Learner-centered Curriculum and Instruction) 2016, 16 (10), 1055-1076, 525 
doi.org/10.22251/jlcci.2016.16.10.1055. 526 

48. Hong Eun young. The Moderating Effect of Smartphone Addiction on the Relationship between 527 
Interpersonal Problem and Depression. Journal of Korean Public Health Nursing(Korean Society of Public 528 
Health Nursing) 2015, 29 (1), 5-17, UCI:G704-SER000009448.2015.29.1.005. 529 

49. Yu-Gyung Chae. The Influence of Family Functioning, MaritalConflict, Self-esteem and Spirituality Well-530 
being on Aggression in Adolescence.. Journal of Arts Psychotherapy 2005, 1, 74-90, Available online: 531 
http://scholar.dkyobobook.co.kr/searchDetail.laf?barcode=4050025281340 (accessed on 3 September 2020). 532 

50. Suler, J. Computer and cyberspace “addiction.” International Journal of Applied Psychoanalytic Studies 533 
2004, 1, 359–362, Available online: https://www.pep-web.org/document.php?id=IJAPS.001.0359A. 534 
(accessed on 3 September 2020). 535 

51. Lee, C.; Lee, S.-J. Prevalence and predictors of smartphone addiction proneness among Korean adolescents. 536 
Children and Youth Services Review 2017, 77, 10–17, doi.org/10.1016/j.childyouth.2017.04.002. 537 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 6 September 2020                   doi:10.20944/preprints202009.0149.v1

http://scholar.dkyobobook.co.kr/searchDetail.laf?barcode=4050025281340
https://www.pep-web.org/document.php?id=IJAPS.001.0359A
https://doi.org/10.20944/preprints202009.0149.v1


 13 of 13 

 

52. Bo Kyung Kim, Yong Mae Baek, Chang Goo Heo. The Relation Among Attachment, Smart Phone 538 
Addiction, and SNS Addiction: The mediating Role of Interpersonal Problem. Korean Journal of Youth 539 
Studies 2016, 23(3), 483-502, UCI:G704-000387.2016.23.3.009. 540 

53. Seung Soo Han, Kyung Soo Oh. A Study on Cellular Phone Addiction Symptom Dependent on 541 
Interpersonal Relationship Types and Using Inclination - Focus on the Case of Undergraduates. Korean 542 
Journal of Broadcasting and Telecommunication Studies(Korean Association for Broarding & 543 
Telecommunication) 2006, 20 (4), 371-405, UCI:G704-000045.2006.20.4.008. 544 

54. Ji Sun Park. Relationship of Social, Interpersonal Adjustment and Internet Use of College Student: The 545 
Pratical use in counselling. THE KOREAN JOURNAL OF HEALTH PSYCHOLOGY(The Korean 546 
Psychological Association) 2010, 15 (2), 357-367, Available online:  547 
http://www.dbpia.co.kr/Journal/articleDetail?nodeId=NODE06368875#none (accessed on 3 September 548 
2020). 549 

55. Salehan, M.; Negahban, A. Social networking on smartphones: When mobile phones become addictive. 550 
Computers in Human Behavior 2013, 29, 2632–2639, doi.org/10.1016/j.chb.2013.07.003. 551 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 6 September 2020                   doi:10.20944/preprints202009.0149.v1

http://www.dbpia.co.kr/Journal/articleDetail?nodeId=NODE06368875#none
https://doi.org/10.20944/preprints202009.0149.v1

