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INTRO D U CTIO N

Smartphones are indispensable in modern society because 
people can install applications to carry out various convenient 
functions at any time and place [1,2]. Children are no excep-
tion, as children use smartphones at younger ages and for lon-
ger periods, and their smartphone dependency rate is high [3]. 
During the coronavirus disease 2019 (COVID-19) era, the time 
spent using smartphones increased because outdoor activities 
decreased and non-face-to-face classes increased [4]. This phe-
nomenon has also been observed in national statistics. The 
proportion of adults with smartphone overdependence in-
creased from 20.0% in 2019 to 24.2% in 2021 [5]. During the 
same period, that of children increased significantly from 
20.6% to 28.4% [5], suggesting that the problem is more seri-
ous for children than for other age groups.

The prevalence of problematic smartphone use (PSU) is 
higher in adolescence than in other age groups, but school age 

is also important. School age is the period when the scope of 
children's activities expands, and many parents buy smart-
phones for their children for the first time. Many parents buy 
smartphones for their school-age children because parents be-
lieve that having a smartphone makes it easy to contact or pick 
up their children, enables their children to interact with peers, 
facilitates various positive experiences, and aids in learning 
[6]. However, children's early use of smartphones can cause 
problems, such as increased sedentary behavior, altered brain 
development, impaired social skill development, exposure to 
harmful and illegal content, and addiction to technology at an 
early age [7,8]. Therefore, school-age children should receive 
guidance on how to use a smartphone properly when they 
first own a smartphone.

Children are strongly influenced by their parents in various 
aspects of development, such as communication, self-regu-
lation, and physical and mental health, because they grow up 
in the home environment created by their parents [9]. Previ-

Copyright © 2023 Korean Academy of Child Health Nursing  | 128

Research trends related to problematic smartphone use among school-age children 
including parental factors: a text network analysis

Eun Jee Lee

Associate Professor, College of Nursing ․ Research Institute of Nursing Science, Jeonbuk National University, Jeonju, Korea

Purpose: This study aimed to identify the main keywords and research topics used in 
research on problematic smartphone use (PSU) among children (6-12 years old), 
including parental factors. Methods: The publication period for the literature was set 
from January 2007 to January 2022, as smartphones were first released in 2007. In total, 
395 articles were identified, 230 of which were included in the final analysis. Text 
network analysis was performed using NetMiner 4.5. Results: Research on this topic has 
steadily increased since 2007, with 40 papers published in 2021. Eight main research 
topics were derived: group 1, parental attitudes; group 2, children's PSU behavior and 
parental support; group 3, family environment and behavioral addiction; group 4, social 
relationships; group 5, seeking solutions; group 6, parent-child relationships; group 7, 
children's mental health and school adaptation; and group 8, PSU in adolescents. 
Conclusion: Parental factors related to PSU have been studied in various aspects. 
However, more active research on school-age children's PSU needs to be conducted due 
to the paucity of research in this population compared to studies conducted among 
adolescents. The results of this study provide useful data for selecting research topics in 
the field of PSU.

Corresponding author
Eun Jee Lee 
College of Nursing, Jeonbuk National 
University, 567 Baekje-daero, Deokjin-gu, 
Jeonju 54896, Korea
TEL: +82-63-270-3118
FAX: +82-63-270-3127 
E-MAIL: ejlee@jbnu.ac.kr

Received Nov 9, 2022  
Revised Jan 1, 2023  
Accepted Jan 4, 2023

This is an Open Access article distributed under the terms of 
the Creative Commons Attribution NonCommercial License 
(http://creativecommons.org/licenses/by-nc-nd/4.0/) which 
permits unrestricted noncommercial use, distribution, and re-
production in any medium, provided the original work is properly 
cited.

Key words: Smartphone; Technology addiction; Child; Parents; Bibliometrics



www.e-chnr.org Eun Jee Lee | 129

https://doi.org/10.4094/chnr.2023.29.2.128 CHNR  

ous studies have revealed that many parental factors affect 
children's PSU, including double-income families, parental 
support, and parental attitudes [5,10,11]. Parents can also in-
tervene in various ways to ensure that their children use their 
smartphones appropriately [12]. Parental guidance is effec-
tive in school-age children because school-aged children are 
highly dependent on their parents, unlike adolescents, who 
want psychological independence from their parents [13,14]. 
Therefore, it is necessary to identify the parental factors that 
affect children's PSU. 

Many researchers have been interested in children's PSU 
since smartphones were first released in 2007, and a consid-
erable amount of research has been conducted. In the COVID 
-19 era, digital technology has deeply penetrated many as-
pects of our lives, including education, media, entertainment, 
healthcare, manufacturing, retail, food services, banking in-
surance, travel, and tourism [15], making it impossible for 
people to live without their smartphones. Therefore, research 
on PSU has entered a new phase that requires researchers to 
focus on how to encourage children to use smartphones prop-
erly, rather than focusing on reducing usage as a goal in its 
own right. Therefore, it is necessary to expand this area of re-
search with new insights by analyzing the trends and con-
cepts in research to date [16]. Text network analysis is a meth-
od for understanding research trends more richly by schema-
tizing the relationships between topics and concepts of inter-
est in many papers published in academic journals, utilizing 
technology that makes it possible to analyze a large number of 
papers [17,18]. Cohesion analysis is also used to extract 
sub-theme groups [19]. As a pre-stage of developing an inter-
vention program for PSU among school-age children and 
their parents, this study explored research trends regarding 
parents' influence on children's PSU through text network 
analysis and attempted to identify key themes and main se-
mantic structures. This is one of the first studies using text net-
work analysis to identify research trends on PSU in children. 
We intend to provide valuable data for establishing future di-
rections of research on children's smartphone dependence.

This study aims to identify the main keywords and re-
search topics in the study of PSU among school-age children, 
including parental factors.

METHODS

Ethics statement: The Institutional Review Board (IRB) of the 

Jeonbuk National University (No. NON2022-004-001) reviewed this 

study. The committee decided that this study was an exempt re-

search study.

1. Study Design

This descriptive study aimed to analyze the major research 
trends on parental factors related to PSU among school-age 
children using text network analysis. This study followed 
the criteria of the PRISMA-NMA (Network Meta-Analyses) 
checklist [20].

2. Data Collection and the Research Process

1) Search method
This study analyzed research papers related to PSU among 

school-age children that included parental factors. The pub-
lication period of the literature was set from January 2007 to 
January 2022 because smartphones were first released in 2007. 
A librarian assisted in the search for papers. The search meth-
ods are described in detail below:

 (1) Sources that were searched
Domestic: Research Information Service System (RISS), 

Korean Studies Information Service System (KISS), DBpia, 
ScienceON

International: Pubmed, Cumulative Index to Nursing and 
Allied Health Literature (CINAHL)

 (2) Search strategy
 ('child*' OR 'youth' OR 'teenager' OR 'elementary school') 

AND ('smartphone' OR 'mobile phone' OR 'cell* phone' OR 
'digital device' OR 'smart media') AND ('addiction' OR 'over-
use' OR 'dependency' OR 'excessive use' OR 'problematic') 
AND ('parents' OR 'fathers' OR 'mothers')

2) Selection of research papers
Two researchers independently searched the literature and 

compared the search results to ensure consistency and accu-
racy in selecting the papers to be included in the analysis. The 
data collection and selection process are summarized in 
Figure 1. The inclusion and exclusion criteria were as follows:

Inclusion criteria
 Literature published from January 2007 to January 2022
 Literature on the topic of PSU
 Study participants including school-age children (6-12 

years old)
 Parent factors among the study variables
 Papers published in English or Korean
Exclusion criteria
 Literature published outside the publication period
 A research topic other than PSU
 Literature not including parental factors
 Books or conference abstracts
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3) Data preprocessing
The words in the selected 230 English abstracts were fil-

tered and refined using the natural language processing func-
tion of the NetMiner program (ver. 4.5; Cyram Inc.). Based on 
the extracted words, a thesaurus, a defined word dictionary, 
and an exception word dictionary were used to extract mean-
ingful keywords. Nouns that consisted of two or more words, 
such as proper nouns, compound nouns, and abbreviations 
(e.g., "parental role" or "social relationship"), were registered 
in the defined word dictionary. Several words with similar 
meanings were registered in the thesaurus to be extracted as 
one word (e.g., "mobile phone," "cellular phone," and "cell 
phone" were categorized under the representative word 
"smartphone"). Common words, statistical terms, and words 
that were not relevant to the research purpose were registered 
in the exception word dictionary to be excluded from the anal-
ysis (e.g., "aim," "background," and "Pearson"). Additionally, 
"smartphone" and "addiction" were excluded to prevent other 
meaningful concepts from not receiving adequate exposure, 
as these two words were search terms that were included in 

all abstracts and may have been expressed much more than 
other concepts. 

To clearly identify the main phenomenon, it is necessary to 
analyze repeatedly appearing keywords in text network anal-
ysis [21]. Therefore, words consisting of one letter or appear-
ing only once in the data were excluded using the query func-
tion of the NetMiner program, after which 676 words were fi-
nally extracted. Additionally, if a word appears multiple 
times in one abstract or a lengthy abstract, the word may be 
overestimated as an extensively studied subject. To prevent 
overestimation and ascertain the number of times a word ap-
peared in publications, the two-mode degree (which refers to 
the number of links between two nodes in a network consist-
ing of two characteristics, such as "word" and "article" in this 
study [22]) was calculated in the word-article network, and 
node attributes were added in the word network.

4) Network generation and filtering
A word-to-article (two-mode) network was transformed in-

to a word-to-word (one-mode) network using the comember-

Figure 1. Process of article selection.
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ship and correlation-inner product options. As a result, 1,085 
links were generated. The pathfinder network (PFnet) is a net-
work generated by removing paths that violate the triangle in-
equality with all weighted links created, clearly revealing the 
overall structure, as well as the detailed structure of the net-
work [23]. Therefore, in this study, the network was vi-
sualized after link filtering using PFnet for more meaningful 
analysis.

3. Centrality and Cohesion Analysis

Centrality analysis was performed to identify core themes 
in the overall network structure. Centrality is an indicator of 
the status of each node in a network. In this study, degree cen-
trality and eigenvector centrality were analyzed. Degree cen-
trality is the simplest centrality measure for a node in a net-
work; it counts the total number of connections a node has, 
and a higher degree centrality means that a node is centrally 
located within the network. Eigenvector centrality is an ex-
tension of degree centrality, and it is increased by having con-
nections to other nodes that are themselves important [24].

In the next step, cohesion analysis was conducted to catego-
rize the topics and concepts that the research papers were try-
ing to convey. Cohesive subgroups are sets of concepts that 
are strongly, directly, and frequently studied together. In this 
study, community structure analysis was performed to opti-
mize modularity among hard clusters, which classifies groups 
by allowing one node to belong to only one group [25]. 
Typically, a network with a modularity between 0.3 and 0.7 
has a strong community structure [26]. In this study, the high-
est modularity was 0.714.

RESULTS

1. Publishing Trends in Problematic Smartphone Use 

among School-Age Children and Their Parents

Research on PSU among school-age children and their pa-
rents has steadily increased from 2007, when the first research 
paper was published, to 2021, when 40 papers were published 
(Figure 2).

2. Comparison of Core Keywords in Problematic Smart-

phone Use Research

Table 1 presents the top 20 keywords in terms of frequency, 
degree centrality, and eigenvector centrality. The core key-
words that appeared in all three categories were "adolescent", 
"children", "parent", "attitude", "family", "communication", 
"depression", and "peer". The core keywords of degree central-
ity only were "role", "interview", "parent-child", "school life", 
"activity", "anxiety", "characteristic", "counseling", and "game", 
and those for eigenvector centrality only were "education", 
"prevention", "stress", "symptom", and "self-control". 

3. Subject Group Analysis through Network Schemati-

zation

Eight groups were derived as a result of schematizing the 
network to understand the structures of research trends on 
PSU (Figure 3). Group 1 dealt with parental attitudes (attitudes, 
parenting, neglect); group 2, children's PSU behavior and pa-
rental support (child, support, mother, father); group 3, fam-

Figure 2. Number of articles on problematic smartphone use in school-age children per year.
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ily environment and behavioral addiction (family, environ-
ment, internet, game, policy); group 4, social relationships 
(peers, interpersonal relationships, teachers); group 5, seeking 
solutions (interviews, characteristics, activities, strategies); 
group 6, parent-child relationships (communication, parent- 
child, interaction); group 7, children's mental health and 
school adaptation (parents, mental health, school life); and 
group 8, PSU in adolescents (adolescent, interventions, gen-
der, self-esteem, control).

DISCUSSION

This study used text network analysis to identify research 
trends in PSU among school-age children, including parental 
factors. PSU research has increased since 2007, when smart-
phones were introduced for the first time in the world. Be-
cause of the COVID-19 pandemic, school-age children who 
have experienced self-quarantine or non-face-to-face classes 

have a higher risk of PSU [5]; therefore, research on PSU is ex-
pected to become more important in the future.

The main research content related to parental factors is as 
follows. In the centrality analysis, the main keywords related 
to parents were "parent-child," "parenting," "mother," and 
"family." The "role" and "control" keywords related to paren-
tal roles appeared at the top. In the cohesion analysis, a total of 
four keyword groups were derived in relation to the parental 
factors. Group 1 (parental attitudes) consisted of studies on pa-
renting attitudes, and it was found that "neglect," a negative 
parenting attitude, and "aggression," a characteristic of chil-
dren, were extensively studied. Group 2 (parental support) 
consisted of studies that provided necessary support for chil-
dren and parents regarding problem behaviors related to 
children's smartphone use. Group 3 (family environment and 
other behavioral addictions) consisted of studies on the rela-
tionship between smartphone dependence, internet use, game 
addiction, and family environment. Group 6 (parent-child re-

Table 1. Top 20 Keywords with High Centrality in Research on Problematic Smartphone Use in School-Age Children

Rank Frequency Degree centrality Eigenvector centrality

 1 Adolescent 427 Adolescent 0.235 Adolescent 0.587

 2 Children 335 Parent 0.118 Parent 0.505

 3 Parent 305 Children 0.078 Children 0.246

 4 Attitude 162 Peer 0.078 Family 0.221

 5 Family 145 Role 0.078 Intervention 0.163

 6 Attachment 120 Family 0.059 Self-esteem 0.159

 7 Communication 119 Interview 0.059 Communication 0.152

 8 Depression 113 Parent-child 0.059 Attitude 0.150

 9 Achievement 107 School life 0.059 Peer 0.149

10 Peer 89 Achievement 0.039 Achievement 0.145

11 Parenting 76 Activity 0.039 Gender 0.133

12 Mother 75 Aggression 0.039 Education 0.133

13 Self-esteem 74 Anxiety 0.039 Prevention 0.133

14 Aggression 71 Attitude 0.039 Depression 0.133

15 Intervention 69 Characteristic 0.039 Stress 0.125

16 Adaptation 69 Communication 0.039 Symptom 0.111

17 Support 66 Counseling 0.039 Self-control 0.103

18 Control 57 Depression 0.039 Control 0.100

19 Internet 56 Game 0.039 Parenting 0.063

20 Impulsiveness 52 Gender 0.039 Mother 0.061
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lationships) consisted of studies on parental control of child-
ren's smartphone use, parent-child relationships, and com-
munication. Various methods exist for parental mediation of 
children's smartphone use, but detailed keywords related to 
parental control methods have not been discussed in detail. 

When exposed to a challenging online social environment 
without proper guidance, children are easily harmed by the 
internet, showing personality and mental health deviations 
[27]. Repeated exposure to smartphones and media increases 
the risk of becoming addicted to smartphones [28]. Parents 
have a substantial influence on their children during school 
age, so more research on parental mediation to control their 
children's problematic use needs to be conducted. According 

to previous studies, technological control using applications 
has limitations [29], and if parental control is too weak or too 
strong, it can intensify children's aggression and cause pa-
rent-child conflict [30]. Therefore, more specific studies re-
lated to effective parental mediation should be conducted to 
help parents control smartphone addiction without harming 
the parent-child relationship.

The "child" keyword did not form a group; instead, it was a 
node in group 2, which was one of the parent-related keyword 
groups. In contrast, the keyword "adolescent" formed a large 
component of group 8, even though studies that only targeted 
adolescents were excluded. One of the main purposes of this 
study was to identify trends in research on PSU in school-age 

Figure 3. Keyword network and groups related to problematic smartphone use (PSU) in school-age children. 
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children, but most previous studies included were conducted 
on adolescents, and school-age children accounted for a por-
tion of the research participants. This explains why a "child" 
keyword group was not formed.

As mentioned earlier, the "adolescent" node showed more 
importance than the "child" node in the network map. In the 
cohesion analysis, research on adolescents was conducted on 
a greater variety of topics (group 8) than research on school- 
age children (group 2). This is because the main target of re-
search on PSU was adolescents, who have the highest depend-
ence rate. Self-esteem and self-control are known to be the 
most important protective factors against PSU [31], and the 
network map of this study showed that these topics were 
mainly examined in relation to adolescents. Among the pa-
pers analyzed in this study, only one self-control study and 
five self-esteem studies were conducted on school-age child-
ren. Additionally, children with PSU usually have low self-ef-
ficacy because they repeatedly experience the inability to con-
trol their smartphone use [32]. Self-efficacy is an important 
factor in self-health behavior, and it is essential for children to 
control their smartphone use on their own. However, self-effi-
cacy was not a key factor in this study. In future studies, it is 
necessary to conduct more active research on the protective 
factors of smartphone dependence in school-age children, 
such as self-control, self-esteem, and self-efficacy. In partic-
ular, future studies should investigate how parents can en-
hance these factors in children.

Since this study targeted school-age children, their parents, 
and adolescents, three groups of keywords were additionally 
derived: group 4, social relationships; group 5, seeking sol-
utions; and group 7, mental health and school adaptation. 
Group 4 included studies on peer attachment and inter-
personal relationships, and group 7 included studies on 
school adaptation and mental health. However, it should be 
noted that the keyword "teachers" did not appear. Teachers 
have a large impact on children and adolescents' school-life 
adaptation, and inadequate guidance from teachers can cause 
adverse psychological effects such as aggression, social with-
drawal, and depression in children and adolescents [33]. In 
addition, teacher support is a crucial predictor and protective 
factor for PSU [34]. Since schools are the most effective places 
for group education to develop healthy smartphone use hab-
its, more studies related to schools and teachers need to be 
conducted. In group 5, qualitative studies appeared to explore 
in-depth phenomena related to the problematic use of smart-
phones among children and adolescents. The main content 
was characteristics related to PSU, alternative activities that 
can replace smartphone use, and strategies to control smart-
phone use or emotions.

In addition, research on the mental health of children and 

adolescents related to PSU appeared throughout the network. 
The centrality analysis showed that "aggression," "anxiety," 
"depression," and "stress" were extensively studied. In the co-
hesive analysis, keywords for mental health or emotional 
characteristics appeared in various groups, such as groups 1, 
5, 7, and 8. This is thought to be mainly because mental and 
emotional factors are considered to be influenced by parents 
or the environment and are being studied together with vari-
ous topics.

The limitations and suggestions of this study are as follows. 
The purpose of this study was to identify research trends on 
PSU among school-age children with a focus on parental 
factors. However, the adolescent node was important in the 
network structure because only some of the participants were 
school-aged children in most studies. Additionally, various 
factors were explored together along with parental factors. 
Thus, this study indicates the need for research on PSU target-
ing only school-aged children. In order to identify research 
trends limited to school-aged children and parents, future 
studies should use a research method such as a scoping review. 

Further research should also explore the purpose of smart-
phone use. PSU is not caused by the smartphone device itself, 
but rather by the content available on the smartphone [35]. 
Regarding smartphone content, games and social networking 
services (SNS) have been mentioned as the most addictive 
[36,37]. Among the keywords in this study, games appeared, 
but SNS did not. Previous studies have found that unmet in-
terpersonal relationship needs can lead to excessive SNS use 
[38,39]. More studies should be conducted on interpersonal 
relationships and SNS use in school-age children.

CONCLUSION

This study used text network analysis to identify research 
trends in PSU among school-age children, including parental 
factors. Eight main research topics were derived: group 1, pa-
rental attitudes; group 2, children's PSU behavior and paren-
tal support; group 3, family environment and behavioral ad-
diction; group 4, social relationship; group 5, seeking sol-
utions; group 6, parent-child relationships; group 7, children's 
mental health and school adaptation; and group 8, PSU in 
adolescents. Based on the results of this study, the following 
suggestions are made. First, research on PSU among school- 
age children and teachers should be more active. Second, 
more research should be conducted on protective factors 
against PSU. Third, studies should focus on the purpose of 
smartphone use. The results of this study can be used as im-
portant basic data to establish future research directions for 
researchers in the field of PSU.
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