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Abstract
Background: This study aimed to investigate the relationships between the frequency of impairments in daily
activities due to the overuse of the Internet, gaming, or smartphones (IGS) and sociodemographic characteristics,
social relationships (including family) & activities, psychosocial characteristics, health status, and health-related
quality of life (HRQoL) of Korean adults.
Methods: Secondary data from the 2017 Community Health Survey, a large-scale sample survey conducted yearly
in South Korea, were analyzed for 190,066 adults over 19 years of age. Three categories were created for
impairment groups due to IGS overuse: No Impairment, Mild Impairment, and Moderate-to-Severe groups. And
between-group differences were examined using a one-way ANOVA for health status measured with the EQ-5D-3 L
and chi-square tests for all categorical dependent variables, which included sociodemographic characteristics, social
relationships & activities, and psychosocial factors. The association between frequencies of daily activity impairments
due to IGS overuse and the dependent variables were examined using a multivariate logistic regression analysis
and a linear regression model.
Results: Approximately 21,345 (11.23%) of the 190,066 participants reported experiencing impairments in daily
activities due to IGS overuse at least once in the previous year and the impairments were more severe in males
than females. Participants experiencing impairments in daily activities contacted their friends a significantly higher
number of times (4 times or more per month) and engaged in leisure activities more frequently (more than once
per month) than those without impairments. There was also a significant positive relationship between IGS overuse
and stress, depression, suicidal ideation, and suicide attempts. Among participants aged 19–64, impairments in daily
activities due to IGS overuse were associated with a lower HRQoL. Conversely, for those aged 65 and over, mild and
moderate-to-severe impairments due to IGS overuse were associated with a significantly higher HRQoL.
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Conclusions: Increased impairments in daily activities due to IGS overuse may negatively affect mental health.
However, among older adults, the frequency of such impairments was positively associated with HRQoL. This
finding could be considered to apply interventions with Internet usage or ICT devices for older adults to enhance
their quality of life.
Keywords: EQ-5D-3 L, Health-related quality of life, Behavior addictive, Internet, Smartphone

Background
With the development of information and communication technology (ICT) as well as the increased distribution of smartphones [1], the relationship between the
Internet, gaming, and smartphones has strengthened. In
2017, the global number of Internet users was estimated
to be 3.578 million [2], and virtually all South Korean
households (99.5%) have access to the Internet, and such
growth in Internet usage should be considered in conjunction with the smartphone distribution rate [2]. For
example, in South Korea, the use of smartphones as
portable Internet devices increased from 58.3 to 94.1%
between 2012 and 2017 [3]. Furthermore, the number of
people using smartphones predominantly for leisure
activities (e.g., for online gaming, listening to music,
watching videos, social networking services [SNS]) instead of communication (e.g. calling and messaging) has
increased [4–7]. This phenomenon can be understood
from two viewpoints: First, smartphone usage for leisure
activities in lieu of desktop computers has been increasing; given their portability, smartphones are increasingly
becoming the primary media for accessing the Internet
and gaming [3], mainly because it enables people to
perform various activities at any place and time [8, 9].
From the user’s viewpoint, such behavior is generalized
without distinguishing between smartphone usage for
accessing the Internet, gaming, or communication. A
previous study suggested that in addition to their original use as communication devices, smartphones are
viewed as physical objects for accessing the Internet and
all of its content, including gaming [10]. Hence, this
study approached the use of the Internet, gaming, and
smartphones as one integrated behavior, rather than as
distinct behaviors.
Second, the increasing use of smartphones to access
the Internet or gaming could also be viewed from the
perspective of behavioral addiction. In 2018, the WHO
(World Health Organization) released the ICD-11 (11th
revision of the International Classification of Diseases),
which included the gaming disorder [11]. In 2013, the
gambling and Internet gaming disorders were included
under non-substance-related disorders and other conditions in the DSM-5 (Diagnostic and Statistical Manual of
Mental Disorders 5th edition) [12]. Although researchers
seem to have already reached consensus regarding gaming

as specific behavioral addictions, such a consensus is
lacking regarding the inclusion of Internet or smartphone
usage as behavioral addictions [13–15], problem use
[10, 16], or another subcategory of specific behavioral
addiction (i.e. SNS addictions) [17]. Kwon mentioned
that the term “addiction” has been used to refer to a
person who is obsessed with a particular activity,
thereafter leading to impairments in daily activities
similar to those observed among people with substance
dependence and/or who have been engaging in repetitive and/or excessive substance use [13]. More specifically, Lin et al. proposed that one of the diagnostic
criteria for smartphone addiction was functional impairment that have been present smartphone use having other negative impacts on daily life and resulting in
impairments in social relationships, job performance,
or school achievement owing to smartphone use [18].
Under the same scope, Lemmense et al. proposed
seven criteria for gaming addiction, which also include
problems during daily activities [19]. Internet addiction
also includes the “loss of significant relationship, job,
educational, or career opportunity because of the Internet” as one of the diagnostic criteria [20]. Hence, it seems
that impairments in people’s daily life activities due to
overuse of the Internet, gaming, and smartphones (hereinafter IGS overuse) is a common component across the
existing diagnostic criteria for the addiction disorders related to these behaviors. Therefore, this study focused on
impairments in daily activities, especially those that may
be related to IGS overuse. Moreover, previous studies
have only dealt with the negative effects of IGS overuse in
daily life [6, 14, 15], and how often it interferes with daily
life activities has yet to be examined; if impairments in
daily life activities is a major indicator of IGS addiction, it
can be predicted that, the higher the level of the former,
the higher its negative effects on health.
IGS overuse has been shown to influence people’s
physical and mental health characteristics; it has been
associated with gender [21], education [21, 22], married
status [21, 22], occupation (e.g. service worker, students,
manager etc.) [22, 23], income [21, 22], smoking and
drinking [24], smartphone usage time [7, 21], neck pain
or discomfort [25], wrist pain [26], back pain [14]; loneliness [6], depression [15], stress [27], the level of social
interaction with family and friends or in social activities
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(e.g. religion) [22, 28, 29], and life satisfaction and quality of life [22, 27, 30–32]. However, most existing research has been conducted with samples of young adults
and adolescents [13, 14, 33–35], and there is scant largescale research with samples of adults from all age
groups. Moreover, the relationships between diverse
sociodemographic, psychological, social, and quality of
life variables have yet to be examined. Therefore, this
study tried to explore the diverse factors related to IGS
overuse among adults from all age groups.
Another gap in the literature refers to the fact that
studies have only assessed the impact of IGS overuse in
people’s quality of life regarding life satisfaction and/or
subjective well-being factors [27, 31]. Hence, given the
aforementioned fact that IGS overuse affects physical,
psychological, and social factors, there seems to be a
need for research examining the associations between
health-related quality of life factors (e.g. physical pain
and psychological functioning) and IGS overuse. In that
regard, the EQ-5D-3 L, developed by the EuroQol, is a
well-validated and comprehensive scale [36] that is used
to measure and assess health-related quality of life
(HRQoL) factors both in the general population [37] and
among those who are physically ill [38, 39]. To the best
of the authors’ knowledge, currently, the EQ-5D-3 L has
been sparsely used on IGS overuse research, despite the
fact that it includes factors (e.g. impairment in daily activities, anxiety/depression, and pain/discomfort) that
seem relevant in this context; therefore, research evaluating the use of the EQ-5D-3 L to measure HRQoL in
the context of IGS overuse is warranted.
Hence, this study aimed to investigate the relationships
between the frequency of impairments in daily activities
due to IGS overuse and sociodemographic characteristics, social relationships (including family) & activities,
psychosocial characteristics, health status, and HRQoL
of Korean adults using the EQ-5D-3 L.

Methods
Sample and data collection

To address these study objectives, we conducted a crosssectional study analyzing secondary data from the 2017
Community Health Survey, which is conducted yearly in
Korea [40]; it is a large-scale sampling survey administered by the Korean Centers for Disease Control based
on the law for community health, and it aims to evaluate
health status among the Korean population aged 19 and
older [40]. In 2017, data were collected with the cooperation of 254 public health centers in 17 cities and provinces of South Korea. To sample the target population, a
two-stage sampling method was conducted [40, 41]. In
the first stage, the primary sample unit was extracted
proportionally using the probability sampling method by
considering the size of the household and the number of
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households by housing type (a apartment or a
detached-house) in the resident area. In the second
stage, among the selected sample, the number of households was identified, and the final sample was extracted
through systematic sampling method [40, 41].
After sampling selection, trained field investigators
visited each household, explained the purpose of the survey, and then administered it using a computer notebook during one-on-one interviews (computer-assisted
personnel interviewing) after obtaining written consent.
The questionnaire consists of 201 items across a total of
18 domains, and, since 2013, items relevant to IGS use
have been included in the questionnaire every 4 years;
that is, data from 2017 represented, at the time of this
study, the most recent publicly available data on the
topic at hand. In total, 228,381 Koreans participated, but
there were exclusions based on the criteria shown in
Fig. 1; therefore, the final analytic sample included 190,
066 respondents.
Household, individual, and adjusted weights were calculated, and the procedure used to compute weight is
presented in Supplementary File 1. Based on the Korean
Centers for Disease Control guidelines and previous research [40, 42], a normalized (or standardized) weight was
adopted to match sample size. The present study was
exempted for approval by the IRB of Dongguk University
Gyeongju Campus (IRB No. DGU IRB 20180010–01).
Variables

In this study, a single question was used to assess the level
of impairment owing to IGS overuse: “In the past year,
have your daily activities been impaired because you were
excessively using the Internet, gaming, or using a smartphone for leisure, not for work or learning purposes?”
This question viewed IGS overuse as a behavioral addiction, and approached the construct as a single generalized
behavior; regarding such generalization, the use of a single
question to assess substance addictions, such as drug and
alcohol abuse, has already been validated [43, 44]. For
non-substance-use disorders, such as video games or the
Internet, single items for self-assessment toward more
than one type of addiction behavior have been found to be
significantly correlated with an objective assessment of addiction [4, 5, 45]. This item is also one of the questions
representing conflict, daily-life, or functional impairment
when assessing smartphone, Internet, or gaming addiction
[4, 19, 20, 46–48], as well as an item in the 2017 Community Health Survey conducted in South Korea.
Based on previous studies [33, 44, 49], responses to
this item should be categorized into one of three groups:
No Impairment group (no impairment at all), Mild Impairment group (no more than once a month), and
Moderate-to-Severe Impairment group (once a week or
almost daily). Moreover, based on previous findings
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Fig. 1 Participants selection process for the present study

demonstrating that the more severe the IGS addiction,
the more frequently friends or family point out the excessive behavior [5, 50], and as an effort to minimize the
possible subjective bias of the item, respondents who
were initially categorized into the No Impairment group
could be moved to the Mild Impairment or Moderateto-Severe Impairment group depending on their response to Item 7 (“Do your family and friends tend to
point out to you that you are excessively using the Internet, gaming, or using your smartphone?” rated on a 4point scale: Not at all, Almost Never, Usually, and
Always) in the mental health domain of the survey: Participants who responded Almost Never were classified as
being in the Mild Impairment group, while participants
that responded Usually or Always were classified as being in the Moderate-to-Severe Impairment group
(Fig. 1).
The included variables are shown in Tables 1 and 2,
and detailed descriptions of the variables, sociodemographic characteristics, social relationships (including
family) & activities, and psychosocial factors are presented in Supplementary File 2.

Regarding health status, the included variables considered major physical illnesses that were shown to influence HRQoL (i.e. hypertension and diabetes) [39]. For
these variables, if the mentioned diagnosis came from a
physician (not self-assessment), respondents were coded
as having a health problem. Subjective awareness of
health status was assessed through the item, “What do
you usually think of your health?” rated on a 5-point
scale—Very good, Good, Average, Poor, and Very poor.
Regarding HRQoL, it was measured using the Korean
version of the EQ-5D-3 L; it was translated following the
guidelines outlined by the EuroQol group [51]. The
Korean version of the EQ-5D-3 L has been shown to
have high reliability and validity, and has been previously
used to evaluate HRQoL in Korean adults [52, 53]. The
instrument has five domains: mobility, self-care, daily activities (e.g. work, study, housework, family, or leisure
activity), anxiety/depression, and pain/discomfort, and
items are rated on a 3-point scale (1 = no problem, 2 =
some problem, 3 = severe problem) [51]. The score was
calculated using the time trade-off values set by the
Korean version of the EQ-5D-3 L [54].
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Table 1 Proportion of impairment levels in daily activities due to the overuse of the internet, gaming, or smartphone according to
age groups
Age
(Years)

Participants who used the Internet, gaming, or smartphones at least once before (N = 190,066)
No Impairment groupsa
(n = 168,121)

Mild Impairment groupsb
(n = 13,387)

Moderate-to-Severe
Impairment groupsc
(n = 8558)

χ2 Post Hoc2)

Total

168,121(84.89)1)

13,387(9.30)

8558(5.81)

14,299.550*a > b > c

19–29

14,951(62.68)

5143(22.65)

3436(14.67)

6635.188*a > b > c

30–39

22,779(77.83)

3897(13.85)

2306(8.32)

17,114.821*a > b > c

40–49

33,738(88.78)

2623(7.35)

1419(3.87)

33,491.711*a > b > c

50–59

38,859(95.07)

1137(2.96)

802(1.97)

39,889.012*a > b > c

60–69

30,894(96.81)

446(1.62)

430(1.57)

27,631.206*a > b, c

70–79

19,628(98.32)

121(0.79)

143(0.89)

16,275.763*a > b, c

80 or older

7272(99.24)

20(0.35)

22(0.41)

5023.811*a > b, c

a:

b:

c:

No Impairment groups / Mild Impairment groups / Moderate-to-Severe Impairment groups
The numbers in parentheses are the row percentages reflecting weight
2)
The Bonferroni test was used for Post-hoc analysis
*
p < .0001
1)

Analysis

Initially, to show the distribution of all studied variables
by the three impairment groups, we examined all descriptive statistics. To examine between-group differences, a one-way ANOVA was conducted on HRQoL
and a chi-square test on all categorical variables—including age groups. To measure the differences among the
age groups by the three impairment groups, we used the
Bonferroni test for post-hoc analysis. Additionally, since
Type 1 errors are influenced by sample size, this study
calculated the effect size, Cramer’s V and r2 to examine
the magnitude of the differences [55–57]. The interpretation of the effect size was based on previous studies
[55, 57], and Cramer’s V was interpreted by taking into
account the degrees of freedom [57].
To determine the association between frequencies of
daily activity impairments due to IGS overuse and the
dependent variables, we used a multivariate logistic regression analysis and a linear regression model. Adjusted
odds ratios were reported with a 95% confidence interval, and statistical significance was determined by p <
0.05. All statistical analyses were conducted using SAS
software, Version 9.4 Copyright© 2013 (SAS Institute
Inc., Cary, NC, USA).

Results
Approximately 11.5% (n = 21,945) of the 190,066 respondents experienced impairments in daily activities
at least once in the year prior to the survey, and approximately 38.9% (n = 8558) experienced such impairments more than once a week. Slightly over half of
adults aged 19–29 were in the No Impairment group,
and the proportion in the Mild Impairment group was
higher than in the Moderate-to-Severe Impairment
group. With increasing age, the proportion of adults in

both the Mild and Moderate-to-Severe Impairment
groups decreased. For age groups under 60, the proportion of adults was significantly lower in the Moderate-toSevere Impairment group than in the Mild Impairment
group. However, for adults aged 70 and older, this pattern
differed slightly: there was a somewhat higher number of
individuals in the Moderate-to-Severe Impairment group
than in the Mild Impairment group, although these results
were not statistically significant (Table 1).
Differences in the studied variables by the frequency of
impairments in daily activities due to IGS overuse

Significant differences among the Mild and Moderateto-Severe Impairment groups were found for age, marital status (Cramer’s V was medium to large), education
level, occupation, history of drinking, contacts with
neighbors, friendship activities, stress, and hypertension
(Cramer’s V was small to medium). The results are detailed in Table 2.
Associations between the frequency of impairments in
daily activities due to IGS overuse and studied variables

Regarding sociodemographic characteristics in the Mild
Impairment group, the frequency of impairments was
1.317-fold (95% CI = 1.278–1.357, P < 0.0001) higher for
men compared to women; among those who lived in an
urban area (AOR = 1.507, 95% CI = 1.442–1.575, P <
0.0001), as college or higher education (AOR = 16.257,
95% CI = 13.992–19.036, P < 0.0001) and monthly income
increased (AOR = 2.931, 95% CI = 2.711–3.176, P < 0.0001
for Highest), the frequency of impairments increased significantly. Particularly, occupation was significantly associated with the frequency of impairments, and students
were the group with most severity (AOR = 8.645, 95% CI =
8.035–9.037, P < 0.001 in Mild Impairment groups).
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Table 2 Sociodemographic factors, socio-family relations, psychosocial factors, health status, and health-related quality of life
according to the frequency of impairments in everyday activities due to the overuse of the internet, gaming, or smartphone
Parameters

Participants who used the Internet, gaming, or smartphone at least once before
Total
(N = 190,066)

No Impairment
groups
(n = 168,121)

Mild Impairment
groups
(n = 13,387)

Moderate -to- severe
Impairment groups
(n = 8558)

χ2 or F

Cramer’s
V or r2

Sociodemographic factors
Gender
Male

87,836(50.27)

76,292(83.03)

Female

102,230(49.73)

91,829(86.77)

a

6963(10.37)

4581(6.60)

6424(8.23)

3977(5.00)

Age
19–39

52,512(37.54)

37,730(70.28)

9040(18.24)

5742(11.49)

40–64

78,578(42.28)

89,940(92.45)

4061(4.78)

2480(2.77)

65 or older

58,976(20.18)

40,451(98.13)

286(0.83)

336(1.04)

Education
No formal or Elementary school

33,398(9.42)

32,949(98.15)

207(0.86)

242(0.99)

Middle school

20,344(7.80)

19,633(95.68)

357(2.19)

354(2.12)

High school

69,425(38.75)

60,000(82.92)

5568(10.15)

3857(6.93)

College or higher

66,899(44.03)

55,539(81.88)

7255(11.62)

4105(6.50)

Marital status
Married and living with a spouse

130,531(65.33)

119,672(89.81)

6707(6.35)

26,079(10.22)

25,213(95.52)

501(2.64)

365(1.84)

Never been married

33,456(24.45)

23,236(67.29)

6179(19.98)

4041(12.72)

Average monthly household income
27,484(8.34)

26,360(92.37)

584(4.16)

540(3.47)

Low-middle

63,168(28.84)

56,729(86.02)

,735(8.26)

2704(5.72)

Upper-middle

58,155(34.40)

50,075(83.73)

4986(10.05)

3094(6.22)

Highest

41,259(28.42)

34,957(82.96)

4082(10.97)

2220(6.08)

Occupation
Manager, professional or
administrator, clerk

43,240(28.97)

36,219(82.51)

4629(11.56)

26,904(14.65)

23,661(84.91)

1946(9.02)

1297(6.08)

Technician, mechanic or production
worker, machine operator/assembly
worker

20,150(11.97)

17,874(87.16)

1418(8.08)

858(4.75)

Skilled agricultural/forestry/fishery
worker, unskilled worker, soldier

35,584(10.93)

33,558(90.99)

1155(5.19)

871(3.81)

Student

6,371(5.26)

3,591(55.21)

1665(27.25)

1115(17.53)

Unemployed

57,817(28.23)

53,218(89.52)

2574(5.9)

2025(4.58)

Location of residence
Rural (town, township)

74,466(17.25)

68,474(88.15)

3451(6.82)

2541(5.03)

Urban (city)

115,600(82.75)

99,647(84.21)

9936(9.82)

6017(5.97)

Smoking
Non-smoker

120,621(62.02)

106,506(84.35)

8780(9.83)

5335(5.83)

Past smoker

34,094(17.25)

31,186(89.04)

1731(6.58)

1177(4.38)

Current smoker

35,351(20.74)

30,429(83.06)

2876(10.00)

2046(6.94)

Alcohol during the last year
136,395(77.90)

117,536(82.97)

11,590(10.53)

12,181.045*

0.178

2790.673*

0.086

8704.693*

0.151

549.227*

0.038

4623.842*

0.11

259.947*

0.037

314.734*

0.029

535.554*

0.101

2392(5.93)

Service worker, salesperson

Yes

0.038

4152(3.84)

Divorced or separated or Widowed

Lowest

277.029*

7269(6.50)
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Table 2 Sociodemographic factors, socio-family relations, psychosocial factors, health status, and health-related quality of life
according to the frequency of impairments in everyday activities due to the overuse of the internet, gaming, or smartphone
(Continued)
Parameters

No

Participants who used the Internet, gaming, or smartphone at least once before
Total
(N = 190,066)

No Impairment
groups
(n = 168,121)

Mild Impairment
groups
(n = 13,387)

Moderate -to- severe
Impairment groups
(n = 8558)

53,671(22.10)

50,585(91.67)

1,797(4.96)

1,289(3.37)

χ2 or F

Cramer’s
V or r2

Social relationships & activities
Family contact (by meeting in person
or calling)
≤ 1 time per month

54,918(32.95)

47,219(82.45)

4645(10.65)

3054(6.90)

2–4 times per month

53,446(28.71)

47,400(85.72)

3885(9.23)

2161(5.05)

2–3 times per week

30,682(14.24)

27,682(86.67)

1802(8.08)

1198(5.25)

≥ 4 times per week

51,020(24.11)

45,820(86.18)

3055(8.27)

2145(5.55)

Neighbor contact (by meeting in
person or calling)
≤ 1 time per month

80,961(56.44)

67,718(81.76)

8077(11.16)

5166(7.08)

2–4 times per month

28,466(15.14)

24,923(85.15)

2304(9.88)

1239(4.97)

2–3 times per week

25,071(10.97)

22,824(89.04)

1396(6.92)

851(4.05)

≥ 4 times per week

55,568(17.45)

52,656(92.17)

1610(4.30)

1302(3.53)

Friend contact (by meeting in person
or calling)
≤ 1 time per month

58,449(29.51)

53,176(88.31)

3175(7.03)

2098(4.66)

2–4 times per month

50,084(28.37)

44,066(85.27)

3871(9.56)

2147(5.17)

2–3 times per week

34,188(18.32)

29,685(82.98)

2809(10.69)

1694(6.34)

≥ 4 times per week

47,345(23.80)

41,194(81.68)

3532(10.75)

2619(7.57)

Religious activity
< 1 time per month

139,684(74.18)

122,143(83.60)

10,728(10.11)

6813(6.29)

≥ 1 time per month

50,382(25.82)

45,978(88.60)

2659(6.99)

1745(4.41)

Friendship activity
< 1 time per month

83,310(46.56)

71,189(81.01)

7337(11.55)

4784(7.44)

≥ 1 time per month

106,756(53.44)

96,932(88.27)

6050(7.35)

3774(4.38)

Leisure activity
< 1 time per month

132,286(65.84)

118,294(85.46)

8369(8.77)

5623(5.77)

≥ 1 time per month

57,780(34.16)

49,827(83.80)

5018(10.33)

2935(5.88)

Charity activity
< 1 time per month

173,194(91.92)

152,803(84.54)

12,461(9.52)

7930(5.95)

≥ 1 time per month

16,872(8.08)

15,318(88.91)

926(6.86)

628(4.23)

257.147*

0.026

1466.542*

0.062

553.135*

0.038

374.172*

0.044

1027.635*

0.074

65.000*

0.018

117.601*

0.025

768.859*

0.045

170.022*

0.030

Psychosocial factor
Stress
No stress

39,319(17.23)

36,687(90.03)

1471(5.68)

1161(4.29)

Some stress

104,260(56.24)

92,033(85.12)

7810(9.59)

4417(5.29)

Moderate stress

40,320(22.89)

34,343(81.46)

3544(11.05)

2433(7.49)

Severe stress

6167(3.64)

5058(78.58)

562(11.04)

547(10.39)

Depressive mood
Yes

11,630(6.32)

9806(79.72)

990(11.26)

834(9.02)

No

178,436(93.68)

158,315(85.24)

12,397(9.17)

7724(5.59)
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Table 2 Sociodemographic factors, socio-family relations, psychosocial factors, health status, and health-related quality of life
according to the frequency of impairments in everyday activities due to the overuse of the internet, gaming, or smartphone
(Continued)
Parameters

Participants who used the Internet, gaming, or smartphone at least once before
Total
(N = 190,066)

No Impairment
groups
(n = 168,121)

Mild Impairment
groups
(n = 13,387)

Moderate -to- severe
Impairment groups
(n = 8558)

Suicide ideation
Yes

13,462(6.43)

11,792(82.50)

891(9.56)

779(7.93)

No

176,604(93.57)

156,329(85.05)

12,496(9.28)

7779(5.66)

Suicide attempt
Yes

619(0.30)

526(80.79)

39(8.13)

54(11.09)

No

189,447(99.70)

167,595(84.90)

13,348(9.31)

8504(5.79)

χ2 or F

Cramer’s
V or r2

58.732*

0.018

15.510**

0.009

1634.772*

0.093

703.817*

0.061

556.087*

0.038

Health status and HRQoLb
Hypertension
Yes

44,597(18.18)

42,759(94.22)

1030(3.37)

808(2.41)

No

145,469(81.82)

125,362(82.82)

12,357(10.62)

7750(6.56)

Diabetes mellitus
Yes

18,025(7.33)

17,314(94.91)

398(2.90)

313(2.19)

No

172,041(92.67)

150,807(84.10)

12,989(9.81)

8245(6.09)

Subjective awareness of health status
Very good

11,897(7.25)

9,999(81.18)

1128(11.37)

770(7.45)

Good

63,583(36.13)

55,307(83.85)

5398(10.60)

2878(5.55)

Average

82,260(43.94)

72,458(84.83)

5897(9.21)

3905(5.97)

Poor

25,977(10.47)

24,202(89.15)

888(5.38)

887(5.47)

Very poor

6349(2.21)

6155(95.17)

76(1.77)

118(3.06)

0.954 ± 0.0003

0.970 ± 0.0006

0.959 ± 0.0010

211.81*

0.0022

*

c

EQ-5D-3 L (M ± SD)
Total
19–39

52,512(37.54)

0.980 ± 0.0003

0.973 ± 0.0007

0.965 ± 0.0010

212.14

0.0080

40–64

78,578(42.28)

0.962 ± 0.0003

0.962 ± 0.0013

0.948 ± 0.0023

42.13*

0.0009

0.888 ± 0.0119

*

0.0005

65 or older

58,976(20.18)

0.874 ± 0.0012

0.915 ± 0.0090

11.17

p < .0001
**
p < .0005
a
The numbers in parentheses are the row percentages reflecting weight
b
Health-related quality of life
c
M mean, SD standard deviation
*

Regarding smoking and drinking, the adjusted odds ratio for the Moderate-to-Severe Impairment group was
1.034 for current smokers, and for the Mild Impairment
group it was 2.347 among those with a history of drinking in the year prior to the survey.
Regarding social relationships (including family), the
odds of contacting families or neighbors 4 times or more
per month were significantly lower by 0.743-fold (95%
CI = 0.714–0.774, p < 0.001) in the Mild Impairment
groups compared to the No Impairment groups. On the
contrary, contacting friends for 4 times or more per
month, including calling or meeting in person, was significantly higher by 1.653-fold (95% CI = 1.585–1.725,
p < 0.0001) in the Mild Impairment groups and 1.756fold (95% CI = 1.670–1.847, p < 0.0001) in the Moderate-

to-Severe Impairment groups compared to the No Impairment groups (Table 3).
Regarding social activities, performing friendship activities once or more per month was significantly lower by
0.584-fold (95% CI = 0.566–0.602, P < 0.0001) in the Mild
Impairment groups and 0.540-fold (95% CI = 0.520–0.561,
P < 0.0001) in the Moderate-to-Severe Impairment groups
compared to the No Impairment groups. Performing leisure activities once or more per month was significantly increased by 1.200-fold (95% CI = 1.164–1.238, p < 0.0001)
in the Mild Impairment groups compared to the No Impairment groups (Table 3).
Regarding psychosocial factors, stress, depression, and
suicidal ideation significantly increased the frequency of
impairments in daily activities. In addition, the effect of
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Table 3 Adjusted odds (AOR) ratios and 95% confidence (CIs) intervals for the associations of the frequency of impairments in daily
activity due to overuse of the internet, gaming, or smartphone with the study covariates using multivariate logistic regression
analysis
Parameter

Participants that had used the Internet, gaming, or smartphone at least once before (N = 190,066)
Mild Impairment groups (n = 13,628)
a

AOR (95% CI)

B (p-value)

Male

1.317(1.278–1.357)

324.507 (< 0.001)

Female

1

Moderate- to -severe Impairment groups (n = 8753)
AOR (95% CI)

B (p-value)

1.380(1.330–1.433)

285.678 (< 0.001)

Sociodemographic factors
Gender

1

Age
19–39

30.665(26.977–35.059)

5124.570 (<.0001)

15.436(13.745–17.410)

4474.538 (<.0001)

40–64

6.115(5.370–7.004)

7.392 (0.0066)

65 or older

1

1

2.827(2.508–3.200)

84.831 (<.0001)

No formal or Elementary school

1

1

Middle school

2.624(2.184–3.165)

198.499 (<.0001)

2.195(1.840–2.626)

101.196 (<.0001)

High school

14.023(12.065–16.428)

1687.220 (<.0001)

8.267(7.178–9.582)

1199.201 (<.0001)

College or higher

16.257(13.992–19.036)

2252.291 (<.0001)

7.848(6.815–9.094)

1070.911 (<.0001)

Education

Marital status
Married and living with a spouse

1

Divorced or separated or Widowed

0.391(0.358–0.426)

1438.133 (<.0001)

1
0.451(0.406–0.500)

871.255 (<.0001)

Never been married

4.202(4.073–4.335)

5843.150 (<.0001)

4.423(4.256–4.597)

3987.608 (<.0001)

Average monthly household income
Lowest

1

Low-middle

2.128(1.966–2.308)

11.728 (<.0001)

1
1.770(1.622–1.936)

26.005 (<.0001)

Upper-middle

2.661(2.463–2.883)

374.574 (<.0001)

1.978(1.814–2.160)

143.679 (<.0001)

Highest

2.931(2.711–3.176)

650.912 (<.0001)

1.950(1.786–2.132)

112.336 (<.0001)

Manager, professional or
administrator, clerk

2.453(2.302–2.616)

171.681 (<.0001)

1.715(1.590–1.852)

9.419 (0.0021)

Service worker, salesperson

1.860(1.733–1.997)

26.883 (<.0001)

1.708(1.572–1.856)

6.836 (0.0089)

Technician, mechanic or production
worker, machine operator/assembly
worker

1.625(1.508–1.751)

121.444 (<.0001)

1.302(1.190–1.425)

153.007 (<.0001)

Skilled agricultural/forestry/fishery
worker, unskilled worker, soldier

1

Student

8.645(8.035–9.307)

4989.934 (<.0001)

7.579(6.960–8.259)

3564.683 (<.0001)

Unemployed

1.155(1.079–1.237)

1152.451 (<.0001)

1.220(1.129–1.321)

414.351 (<.0001)

Occupation

1

Location of residence
Rural (town, township)

1

Urban (city)

1.507(1.442–1.575)

1
329.357 (<.0001)

1.242(1.180–1.309)

67.792 (<.0001)

Smoking
Non-smoker

1

1

Past smoker

0.634(0.606–0.664)

408.154 (<.0001)

0.713(0.674–0.753)

235.488 (<.0001)

Current smoker

1.034(0.996–1.072)

170.912 (<.0001)

1.209(1.157–1.264)

227.175 (<.0001)

2.347(2.224–2.456)

1367.392 (<.0001)

2.130(2.018–2.251)

735.752 (<.0001)

Alcohol during the last year
Yes
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Table 3 Adjusted odds (AOR) ratios and 95% confidence (CIs) intervals for the associations of the frequency of impairments in daily
activity due to overuse of the internet, gaming, or smartphone with the study covariates using multivariate logistic regression
analysis (Continued)
Parameter

Participants that had used the Internet, gaming, or smartphone at least once before (N = 190,066)
Mild Impairment groups (n = 13,628)
a

AOR (95% CI)
No

B (p-value)

1

Moderate- to -severe Impairment groups (n = 8753)
AOR (95% CI)

B (p-value)

1

Social relationships & activities
Family contact (by meeting in person
or calling
≤ 1 time per month

1

2–4 times per month

0.834(0.803–0.865)

2.201 (0.1379)

0.704(0.671–0.738)

49.249 (<.0001)

2–3 times per week

0.721(0.687–0.757)

52.659 (<.0001)

0.725(0.683–0.769)

17.419 (<.0001)

≥ 4 times per week

0.743(0.714–0.774)

45.191 (<.0001)

0.770(0.733–0.808)

2.670 (0.1022)

1

Neighbor contact (by meeting in
person or calling
≤ 1 time per month

1

2–4 times per month

0.851(0.816–0.887)

281.895 (<.0001)

0.674(0.637–0.712)

9.269 (0.0023)

2–3 times per week

0.569(0.539–0.601)

28.402 (<.0001)

0.525(0.489–0.563)

43.771 (<.0001)

≥ 4 times per week

0.342(0.324–0.361)

867.876 (<.0001)

0.442(0.416–0.469)

213.733 (<.0001)

1

Friend contact (by meeting in person
or calling)
≤ 1 time per month

1

2–4 times per month

1.409(1.351–1.469)

0.783 (0.3761)

1.149(1.090–1.211)

62.563 (<.0001)

2–3 times per week

1.618(1.546–1.693)

112.472 (<.0001)

1.447(1.368–1.530)

32.594 (<.0001)

≥ 4 times per week

1.653(1.585–1.725)

176.111 (<.0001)

1.756(1.670–1.847)

366.367 (<.0001)

1

Religious activity
< 1 time per month

1

≥ 1 time per month

0.653(0.629–0.678)

1
502.265 (<.0001)

0.661(0.631–0.692)

307.693 (<.0001)

Friendship activity
< 1 time per month

1

≥ 1 time per month

0.584(0.566–0.602)

1
1224.633 (<.0001)

0.540(0.520–0.561)

1026.847 (<.0001)

Leisure activity
< 1 time per month

1

≥ 1 time per month

1.200(1.164–1.238)

1
135.328 (<.0001)

1.039(0.999–1.080)

3.690 (0.0547)

Charity activity
< 1 time per month

1

≥ 1 time per month

0.686(0.644–0.729)

1
142.164 (<.0001)

0.677(0.626–0.731)

96.597 (<.0001)

Psychosocial factor
Stress
No stress

1

1

Some stress

1.786(1.701–1.876)

9.987 (0.0016)

1.304(1.232–1.382)

194.405 (<.0001)

Moderate stress

2.150(2.038–2.268)

212.038 (<.0001)

1.931(1.816–2.054)

93.078 (<.0001)

Severe stress

2.226(2.043–2.424)

84.269 (<.0001)

2.774(2.533–3.036)

321.368 (<.0001)

Yes

1.314(1.240–1.390)

88.804 (<.0001)

1.726(1.619–1.838)

285.274 (<.0001)

No

1

Depressive mood

1
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Table 3 Adjusted odds (AOR) ratios and 95% confidence (CIs) intervals for the associations of the frequency of impairments in daily
activity due to overuse of the internet, gaming, or smartphone with the study covariates using multivariate logistic regression
analysis (Continued)
Parameter

Participants that had used the Internet, gaming, or smartphone at least once before (N = 190,066)
Mild Impairment groups (n = 13,628)
a

Moderate- to -severe Impairment groups (n = 8753)

AOR (95% CI)

B (p-value)

AOR (95% CI)

B (p-value)

Yes

1.062(1.000–1.127)

3.849 (0.0498)

1.445(1.352–1.543)

118.844 (<.0001)

No

1

Suicide ideation

1

Suicide attempt
Yes

0.920(0.678–1.214)

No

1

0.3151 (0.5746)

2.012(1.549–2.571)

29.325 (<.0001)

1

Health status and HRQoLb
Hypertension
Yes

0.279(0.263–0.295)

No

1

1851.115 (<.0001)

0.323(0.301–0.346)

1038.598 (<.0001)

1

Diabetes mellitus
Yes

0.262(0.238–0.288)

No

1

744.868 (<.0001)

0.318(0.284–0.354)

412.470 (<.0001)

1

Subjective awareness of health status
Very good

7.534(6.055–9.523)

422.341 (<.0001)

2.854(2.395–3.430)

170.730 (<.0001)

Good

6.800(5.492–8.559)

440.585 (<.0001)

2.061(1.743–2.457)

12.535 (0.0004)

Average

5.836(4.714–7.346)

229.016 (<.0001)

2.190(1.854–2.610)

40.467 (<.0001)

Poor

3.247(2.604–4.112)

34.758 (<.0001)

1.908(1.603–2.291)

0.0376 (0.8463)

Very poor

1

1

EQ-5D-3 L

a
b

Total

9.288(7.554–11.468)

437.979 (< 0.0001)

1.701(1.392–2.089)

26.312 (<.0001)

19–39

0.140(0.104–0.191)

157.9003 (< 0.0001)

0.024(0.017–0.033)

482.214 (<.0001)

40–64

0.899(0.638–1.286)

0.3574 (0.5500)

0.195(0.139–0.277)

86.317 (<.0001)

65 or older

7.086(2.611–21.201)

13.4291 (0.0002)

1.686(0.823–3.696)

1.8573 (0.1729)

Control group = no impairment group
Health-related quality of life

suicide attempts was not significant in the Mild Impairment group, while Moderate-to-Severe Impairment
group increased by 2.012-fold (95% CI = 1.549–2.571,
P < 0.0001) (Table 3).
Among the age groups ranging from 19 to 64 years,
the scores for the EQ-5D-3 L were significantly lower
because the frequency of impairment increased (see
Table 3). Conversely, among those aged 65 or older, the
scores for the EQ-5D-3 L were 7.086-fold (95% CI =
2.611–21.201, P < 0.0002) higher in the Mild compared
to the No Impairment group (Table 3).

Discussion
In this study, we examined the frequency of impairments
in daily activities and its associations with IGS overuse by
age and impairment groups. Our results showed that for
adults under the age of 60, the frequencies of daily activity

impairments due to IGS overuse gradually decreased with
increasing age. However, a higher proportion of adults
aged 70 years or more were in the Moderate-to-Severe
Impairment group due to IGS overuse than in the Mild
Impairment group due to IGS overuse although these differences were not statistically significant. These findings
should not be interpreted as implying that impairment of
daily activities due to IGS overuse is currently severe
among adults aged 70 years old or more. However, the frequency of impairments in daily activities due to IGS overuse was different among adults aged 70 or more and the
other age groups, and we suggest the severity of impairments in daily activities due to IGS overuse in older adults
will change in the near future. While usage rates of the
Internet and social media among adults aged over 65 years
have been rapidly increasing [58], research on the topic
for this age group has lagged compared to research with
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younger populations [59]. Additionally, existing research
has focused exclusively on the whether or not adults used
the Internet or social media, not on their overdependence
or addiction [59–61], while the physical and psychological
effects of IGS overuse have been insufficiently investigated. Considering that smartphones were introduced in
the 2000s [62], and that the early adults at that time will
be middle- or old-aged in the next 10 years, we believe
that more research should be conducted to investigate
both the positive and/or negative effects of IGS overuse
on various physical, psychological, and social factors
among middle-aged and old-aged adults.
In this study, male participants showed a higher frequency of impairments in daily activities due to IGS
overuse than female participants. Considering that such
impairments are one of the criteria for IGS addiction
[13, 18, 19], our results are highly indicative that men
may be more inclined toward IGS addiction compared
to women. Gender differences related to Internet or
smartphone addiction are corroborated by previous research: The male gender has been associated with Internet addiction [24, 63], and longer time per week spent
on the Internet for leisure purposes [7], such as online
gaming [34, 35]. Generally, previous literature shows
that women are more addicted to smartphones compared to men [22, 63], but there are some studies, which
show that men are more addicted to smartphones compared to women [21, 64]. Aljomaa et al. reported that
males tend to be more preoccupied with their smartphones, and were more likely to be negatively affected
by them [21]. Currently, Internet overuse may be common among smartphone users [34], and Internet addiction is positively associated with smartphone addiction
[63]. In previous studies, Internet-addicted groups
tended to use the Internet via their mobile phones [35],
and the preferred application among those addicted to
the Internet was smartphone games, which is one of the
potential factors related to smartphone addiction [65].
The use of gaming applications is higher for men than
women [66]. Chen et al. found that playing smartphone
games was a predictor of smartphone addiction for males
[65], suggesting that men are more likely to be excessive
users of IGS. This study also showed that males are likely
to experience impairments in daily activities due to IGS
overuse, which is one of the criteria for IGS addiction.
Further research is needed to investigate how the use of
the Internet, gaming, and smartphones are associated with
one another, and whether males who are addicted to
Internet and gaming are also more addicted to smartphones. One of the limitations in this study is that there
was a higher proportion of 19–29 age group who were
more likely to be addicted to online games [65, 66] than
the other age groups, and we did not examine differences
in the usage of smartphone applications by age groups.
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Regarding alcohol and smoking, which are considered
as substance abuse related to addictive behavior [12],
our results showed that having a history of alcohol consumption in the year prior to the survey and being a
current smoker were both associated with a higher frequency of impairments in daily activities due to IGS
overuse. Sung et al. reported that increased alcohol use
was associated with higher levels of smartphone addiction because both smartphone and alcohol usage facilitated social relationships [63]. Additionally, the Internet
gaming disorder is a behavioral addiction that appears to
be similar to substance-related addictions such as alcohol consumption [67], and Kim et al. found that the risk
of internet addiction had a high association with smoking and alcohol consumption [24]. Conversely, some
studies reported no association between IGS overuse
and alcohol use or smoking [8, 13]. Therefore, these
reported inconsistencies in past literature suggest that
future studies should explore the gap in knowledge on
the association between IGS overuse and substance use.
In the present study, the frequency of impairments in
daily activities were the most severe among students,
that is, generally among younger adults; this finding is
corroborated by previous literature [15, 68]. However,
regarding the associations between other sociodemographic variables (e.g. education and income) and Internet and smartphone addiction, our results showed some
inconsistency when compared with those of previous
literature [21, 69], probably owing to differences in cultural contexts between studies [66].
In the previous studies, IGS addiction has been found to
negatively affect interpersonal relationships and social activities [22, 28, 70]. Contrastingly, our results showed that
those with higher frequency of impairments in daily activities due to IGS overuse had a greater contact with
friends—this result could be because the survey used for
data collection considered that an individual could have
had contact with friends both through calling and through
personal meetings. Indeed, a previous study showed that
one of the main reasons for using a smartphone is to access
SNS and to utilize Internet-based instant messaging or
chatting [6], which may strengthen the bonds between close
friends as well as help people maintain their social connections [6, 15]. However, such activities reduce the value of
spending face-to-face time with friends, leading to a decrease in the number of face-to-face meetings and social activities that require physical presence [15, 22, 70]. Similarly,
our results showed that the number of gatherings aimed at
solidifying friendships was quite low. Hence, we believe that
one of the practical implications of this discussion may be
that healthcare professionals in clinical or community settings serving those with IGS addiction consider providing
information to their patients about comfortable places
where they can meet friends, so that they do not forget the
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value of in-person social interactions and spending time
with friends during their free time.
Similarly, the Mild and Moderate-to-Severe Impairment groups, which experienced a higher frequency of
impairments in daily activities due to IGS overuse, spent
more time on leisure activities than did the No Impairment group. This finding could reflect the trend of perceiving online and offline gaming and Internet activities
through smartphones as being leisure activities [5, 9, 49].
This means that, in clinic or community settings, interventions aimed at adults who are addicted to IGS or
who are facing severe impairments to their daily activities due to IGS overuse should consider limiting the
length of time that certain mobile applications are
allowed to be used for such leisure activities; this strategy was supported by previous research [71], and we further endorse it based on our results.
Psychosocial factors (e.g. stress, depression, suicidal
ideation, and suicide attempt) showed statistically significant positive relationships with impairment in daily activities due to IGS overuse; several previous studies
showed similar findings [6, 15, 27, 30, 32, 68, 70, 72, 73].
In this study, the Moderate-to-Severe Impairments group
had higher levels of suicidal ideation and a higher number
of suicide attempts compared to the two other groups.
However, studies on addictive behavior and suicidal tendencies have concentrated primarily on Internet and gaming addiction [68, 74], and there is insufficient research on
smartphone addiction: currently, research on the topic has
focused on psychosocial discomfort [6, 21, 27], physical
discomfort [25, 26], and the development of measurement
instruments from the perspective of “behavioral addiction,”
including compulsive behavior, maladaptive use, and functional impairment owing to smartphone overuse [4, 75].
Given that smartphones are becoming the primary
medium for accessing the Internet and gaming [10], we
suggest that future research examine the differences in
psychological and physical variables (including suicidal tendencies) among individuals addicted to smartphones in
order to help discern whether the addiction refers to the
smartphone as a medium to the Internet and its resources,
or to the smartphone itself.
Our results showed a general decrease in HRQoL with
increasing age, and this finding has corroboration in
previous literature [37]. Also consistent with previous research [30–32], our results showed that the higher the
frequency of impairments in daily activities due to IGS
overuse, the lower the HRQoL among Korean adults
aged between 19 and 64. Moreover, our results showed
that, among those aged over 65, the Mild Impairments
group showed higher HRQoL in comparison to the No
and Moderate-to-Severe Impairment groups. This finding could be considered when developing interventions/
programs for older adults with low quality of life in
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clinical or community settings, in that Internet usage,
light gaming, or ICT devices (e.g. smartphones) could be
applied to enhance their quality of life. According to
previous findings on the use of ICTs, older adults have
been reported to decrease their negative emotions (e.g.
loneliness) by increasing their connections to family and
friends [59], and it has also been shown to reinforce
older adults’ social activity via increased access to community resources [60], consequently improving physical
and psychological well-being and life satisfaction. This
means that older adult’s quality of life appears to be influenced by factors such as loneliness and lack of social
participation, not merely by aging [76]. Additionally,
from a physiological perspective, the use of ICTs among
older adults may enhance the level of activities of daily
living by allowing them to acquire new information and
skills [59] and by reinforcing their ability to manage
health problems and compensate for functional disabilities [61].
Although we do believe our study contributes to the
current state of research on IGS addiction, our study still
has a few limitations that we need to acknowledge: First,
it was designed as a cross-sectional study, making it
difficult to identify any causal relationships between the
various studied variables and the frequency of impairments in daily activities due to IGS overuse. Second, the
study was limited to a sample comprising Korean adults;
thus, the findings cannot be generalized to other ethnic
groups and should be applied to international contexts
with care. Third, in the questionnaire used by the national survey from which we derived our data, the items
assessing leisure activities did not distinguish between
outdoor and indoor activities; hence, future research
should make this distinction in the questionnaire to
allow for the examination of any differences between indoor and outdoor activities and IGS overuse. Finally, the
frequency of impairments in daily activities due to IGS
overuse (one of the main variables in our study) was
assessed using a single item, and we do acknowledge
that merging internet, gaming, and smartphone usage
into a single item within a questionnaire may cause
many ambiguities to those responding to it. The Internet
is a form of technology; however, a smartphone is an
ICT device, and online games are software; therefore,
our study does not allow for the examination as to
which of these devices and/or technologies—and their
usage—disturb the referenced daily activities.
However, this challenge with differentiation, at the
same time, denotes one of the strengths of our study: To
the best of our knowledge, this was the first study to
investigate the relationship between the frequencies of
impairment of daily activities due to IGS overuse and
the physical, mental, and sociological factors of Korean
adults through one single question. Second, we
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demonstrated the differences in HRQoL by IGS overuse
and age-related differences. Third, the usefulness of the
EQ-5D-3 L scale was confirmed when measuring
HRQoL related to IGS overuse.

Conclusions
This study evaluated the relationship between frequency of
impairments in daily activities due to IGS overuse and
physical, psychological, and sociological factors (including
the HRQoL) of Korean adults using only one item: “In the
past year, have your daily activities been disturbed because
you were excessively using the Internet, gaming, or using a
smartphone for leisure, and not work or learning purposes?” Our results showed that all age groups had their
physical and psychological factors negatively influenced by
IGS overuse. Further, among adults aged under 60 years,
IGS overuse appeared to be negatively associated with
higher HRQoL scores. Nonetheless, in the age group of 65
or older, higher frequencies of impairment in daily activities
due to IGS overuse were positively associated with higher
HRQoL scores. Future research should identify the causal
relationships between various variables and IGS overuse
among more age groups, including middle-aged and older
adults, using the EQ-5D-3 L as a tool to assess HRQoL.
Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12889-020-08922-z.
Additional file 1: Supplementary File 1. The analytic method of
weight value.
Additional file 2: Supplementary File 2. Description of variables used
in this study sociodemographic attributes, social relationships & activities,
and psychosocial factors.
Abbreviations
ICT: Information and communication technology; IGS: Internet, gaming, and
smartphone; HRQoL: Health-related quality of life; EQ-5D-3 L: EuroQol-fivedimensions three-level version; SNS: Social networking services; WHO: World
Health Organization; ICD-11: the 11th revision of the International
Classification of Diseases; DSM-5: the fifth edition of the Diagnostic and
Statistical Manual of Mental Disorders
Acknowledgements
None.
Authors’ contributions
All authors contributed to the conception and design of the study. KSK, JHS,
and JYW contributed to the acquisition of data. JHS analyzed the data, and
HYR was involved in drafting the manuscript. All authors read and approved
the final manuscript.
Funding
None.
Availability of data and materials
The datasets analyzed during the current study are available from the
corresponding author on reasonable request. Moreover, the raw datasets of
the 2017 Community Health Survey analyzed during the current study are
available in the Korea centers for Disease Control and Prevention website:
https://chs.cdc.go.kr/chs/index.do.

Page 14 of 16

Ethics approval and consent to participate
The present study encompassed a secondary data analysis from data
collected in the 2017 Community Health Survey conducted from August 16
to October 31, 2017. Thus, the current study was exempted for approval by
the IRB of Dongguk University Gyeongju Campus (IRB No. DGU IRB
20180010–01).. And we have conducted this study with human participants
in accordance with the Declaration of Helsinki and its later amendments.
Consent for publication
N/A
Competing interests
The authors declare that they have no competing interests.
Author details
Department of Nursing, Dongguk University College of Medicine, 123
Dongdae-ro, Gyeongju-si, Gyeongsangbuk-do 38066, Republic of Korea.
2
Department of Preventive Medicine, Dongguk University College of
Medicine, 123 Dongdae-ro, Gyeongju-si, Gyeongsangbuk-do 38066, Republic
of Korea. 3Department of Statistics, Dongguk University, 123 Dongdae-ro,
Gyeongju-si, Gyeongsangbuk-do 38066, Republic of Korea.
1

Received: 3 February 2020 Accepted: 14 May 2020

References
1. Poushter J: Smartphone ownership and internet usage continues to climb
in emerging economies. Pew Res Center 2016. https://www.pewresearch.
org/global/2016/02/22/smartphone-ownership-and-internet-usagecontinues-to-climb-in-emerging-economies/. Accessed 12 Jan 2019.
2. Statista. Number of internet users worldwide from 2005 to 2018 (in
millions). In: Statista. 2017. https://www.statista.com/statistics/273018/
number-of-internet-users-worldwide/. Accessed 04 Feb 2019.
3. Ministry of Science and ICT: 2017 Survey on the internet usage. 2018.
https://k-erceu/wp-content/uploads/2018/07/2017-Survey-on-the-InternetUsagepdf. Accessed 12 Jan 2019.
4. Kwon M, Lee J-Y, Won W-Y, Park J-W, Min J-A, Hahn C, et al. Development
and validation of a smartphone addiction scale (SAS). PLoS One. 2013;8(2):
e56936. https://doi.org/10.1371/journal.pone.0056936.
5. Widyanto L, Griffiths MD, Brunsden V. A psychometric comparison of the
internet addiction test, the internet-related problem scale, and selfdiagnosis. Cyberpsychol Behav Soc Netw. 2011;14(3):141–9. https://doi.org/
10.1089/cyber.2010.0151.
6. Bian M, Leung L. Linking loneliness, shyness, smartphone addiction
symptoms, and patterns of smartphone use to social capital. Soc Sci
Comput Rev. 2015;33(1):61–79. https://doi.org/10.1177/0894439314528779.
7. Pontes HM, Szabo A, Griffiths MD. The impact of internet-based specific
activities on the perceptions of internet addiction, quality of life, and
excessive usage: a cross-sectional study. Addict Behav Rep. 2015;1:19–25.
https://doi.org/10.1016/j.abrep.2015.03.002.
8. Haug S, Castro RP, Kwon M, Filler A, Kowatsch T, Schaub MP. Smartphone
use and smartphone addiction among young people in Switzerland. J
Behav Addict. 2015;4(4):299–307. https://doi.org/10.1556/2006.4.2015.037.
9. Lepp A, Li J, Barkley JE, Salehi-Esfahani S. Exploring the relationships
between college students’ cell phone use, personality and leisure. Comput
Hum Behav. 2015;43:210–9. https://doi.org/10.1016/j.chb.2014.11.006.
10. Panova T, Carbonell X. Is smartphone addiction really an addiction? J Behav
Addict. 2018;7(2):252–9. https://doi.org/10.1556/2006.7.2018.49.
11. World Health Organization. Inclusion of “gaming disorder” in ICD-11. In:
Newsroom. WHO. 2018. https://www.who.int/substance_abuse/activities/
gaming_disorders/en/. Accessed 12 Jan 2019.
12. American Psychiatric Association. Diagnostic and statistical manual of
mental disorders (DSM-5®). 5th ed. Arlington: American Psychiatric
Pulication; 2013.
13. Kwon M, Kim DJ, Cho H, Yang S. The smartphone addiction scale:
development and validation of a short version for adolescents. PLoS One.
2013;8(12):e83558. https://doi.org/10.1371/journal.pone.0083558.
14. Spekman MLC, Konijn EA, Roelofsma PHMP, Griffiths MD. Gaming addiction,
definition and measurement: a large-scale empirical study. Comput Hum
Behav. 2013;29(6):2150–5. https://doi.org/10.1016/j.chb.2013.05.015.

Jeong et al. BMC Public Health

(2020) 20:954

15. Douglas AC, Mills JE, Niang M, Stepchenkova S, Byun S, Ruffini C, et al.
Internet addiction: meta-synthesis of qualitative research for the decade
1996–2006. Comput Hum Behav. 2008;24(6):3027–44. https://doi.org/10.
1016/j.chb.2008.05.009.
16. Yellowlees PM, Marks S. Problematic internet use or internet addiction?
Comput Hum Behav. 2007;23(3):1447–53. https://doi.org/10.1016/j.chb.2005.
05.004.
17. Kuss DJ, Griffiths MD. Social networking sites and addiction: ten lessons
learned. Int J Environ Res Public Health. 2017;14(3):311. https://doi.org/10.
3390/ijerph14030311.
18. Lin Y-H, Chiang C-L, Lin P-H, Chang L-R, Ko C-H, Lee Y-H, et al. Proposed
diagnostic criteria for smartphone addiction. PLoS One. 2016;11(11):
e0163010. https://doi.org/10.1371/journal.pone.0163010.
19. Lemmens JS, Valkenburg PM, Peter J. Development and validation of a
game addiction scale for adolescents. Media Psychol. 2009;12(1):77–95.
https://doi.org/10.1080/15213260802669458.
20. Young KS. Internet addiction: a new clinical phenomenon and its
consequences. Am Behav Sci. 2004;48(4):402–15. https://doi.org/10.1177/
0002764204270278.
21. Aljomaa SS, Qudah MFA, Albursan IS, Bakhiet SF, Abduljabbar AS.
Smartphone addiction among university students in the light of some
variables. Comput Hum Behav. 2016;61:155–64. https://doi.org/10.1016/j.chb.
2016.03.041.
22. Rotondi V, Stanca L, Tomasuolo M. Connecting alone: smartphone use,
quality of social interactions and well-being. J Econ Psychol. 2017;63:17–26.
https://doi.org/10.1016/j.joep.2017.09.001.
23. Ministry of Science and ICT. 2018 Survey on smartphone overdependence.
2018 https://wwwniaorkr/site/nia_kor/ex/bbs/Viewdo?cbIdx=65914&bcIdx=
20876&parentSeq=20876 Acessed 12 Jan 2019.
24. Sung J, Lee J, Noh HM, Park YS, Ahn EJ. Associations between the risk
of internet addiction and problem behaviors among Korean
adolescents. Korean J Fam Med. 2013;34(2):115–22. https://doi.org/10.
4082/kjfm.2013.34.2.115.
25. Park J, Kim J, Kim J, Kim K, Kim N, Choi I, et al. The effects of heavy
smartphone use on the cervical angle, pain threshold of neck muscles and
depression. Adv Sci Technol Lett. 2015;91(3):12–7. https://doi.org/10.14257/
astl.2015.91.03.
26. İnal EE, Demİrcİ K, Çetİntürk A, Akgönül M, Savaş S. Effects of smartphone
overuse on hand function, pinch strength, and the median nerve. Muscle
Nerve 2015;52(2):183–188. https://doi.org/10.1002/mus.24695.
27. Samaha M, Hawi NS. Relationships among smartphone addiction, stress,
academic performance, and satisfaction with life. Comput Hum Behav. 2016;
57:321–5. https://doi.org/10.1016/j.chb.2015.12.045.
28. Ng BD, Wiemer-Hastings P. Addiction to the internet and online
gaming. Cyberpsychology Behav. 2005;8(2):110–3. https://doi.org/10.
1089/cpb.2005.8.110.
29. Naz S, Sharma H. Review on internet-addiction, personality, religion and
adjustment of youth. Int J Recent Sci Res. 2018;9(1):23535–40. https://doi.
org/10.24327/ijrsr.2018.0901.1487.
30. Cheng C, Li AY. Internet addiction prevalence and quality of (real) life: a
meta-analysis of 31 nations across seven world regions. Cyberpsychol Behav
Soc Netw. 2014;17(12):755–60. https://doi.org/10.1089/cyber.2014.0317.
31. Longstreet P, Brooks S. Life satisfaction: a key to managing internet & social
media addiction. Technol Soc. 2017;50:73–7. https://doi.org/10.1016/j.
techsoc.2017.05.003.
32. Gao T, Xiang YT, Zhang H, Zhang Z, Mei S. Neuroticism and quality
of life: multiple mediating effects of smartphone addiction and
depression. Psychiatry Res. 2017;258:457–61. https://doi.org/10.1016/j.
psychres.2017.08.074.
33. Noh D, Kim S. Dysfunctional attitude mediates the relationship between
psychopathology and internet addiction among Korean college students: a
cross-sectional observational study. Int J Ment Health Nurs. 2016;25(6):588–
97. https://doi.org/10.1111/inm.12220.
34. Mak KK, Lai CM, Watanabe H, Kim DI, Bahar N, Ramos M, et al. Epidemiology
of internet behaviors and addiction among adolescents in six Asian
countries. Cyberpsychol Behav Soc Netw. 2014;17(11):720–8. https://doi.org/
10.1089/cyber.2014.0139.
35. Kuss DJ, Griffiths MD, Binder JF. Internet addiction in adolescents:
prevalence and risk factors. Comput Hum Behav. 2013;29(3):959–66. https://
doi.org/10.1016/j.chb.2012.12.024.

Page 15 of 16

36. EuroQol G. EuroQol--a new facility for the measurement of health-related
quality of life. Health policy (Amsterdam). 1990;16(3):199.
37. Huber MB, Felix J, Vogelmann M, Leidl R. Health-related quality of life of the
general German population in 2015: results from the EQ-5D-5L. Int J Environ
Res Public Health. 2017;14(4):426.
38. Konerding U, Elkhuizen SG, Faubel R, Forte P, Malmström T, Pavi E, Janssen
MF. The validity of the EQ-5D-3L items: an investigation with type 2
diabetes patients from six European countries. Health Qual Life Outcomes.
2014;12:181. https://doi.org/10.1186/s12955-014-0181-5.
39. Chin YR, Lee IS, Lee HY. Effects of hypertension, diabetes, and/or cardiovascular
disease on health-related quality of life in elderly Korean individuals: a
population-based cross-sectional survey. Asian Nurs Res (Korean Soc Nurs Sci).
2014;8(4):267–73. https://doi.org/10.1016/j.anr.2014.10.002.
40. Korea Centers for Diseases Control and Prevention: 2017 community health
survey. In., Korea Centers for Disease Control and Prevention (Ed.) edn.
Seoul: Korea Centers for Disease Control and Prevention 2018.
41. Kim SK, Kim KH, Kim SH, Yoo SJ, Jeong YW. Health-related quality of life in
adult males with lower urinary tract symptoms. Qual Life Res. 2019;28(9):
2419–28. https://doi.org/10.1007/s11136-019-02205-w.
42. Leite WL, Jimenez F, Kaya Y, Stapleton LM, MacInnes JW, Sandbach R. An
evaluation of weighting methods based on propensity scores to reduce
selection bias in multilevel observational studies. Multivariate Behav Res.
2015;50(3):265–84. https://doi.org/10.1080/00273171.2014.991018.
43. Smith PC, Schmidt SM, Allensworth-Davies D, Saitz R. Primary care validation
of a single-question alcohol screening test. J Gen Intern Med. 2009;24(7):
783–8. https://doi.org/10.1007/s11606-009-0928-6.
44. Smith PC, Schmidt SM, Allensworth-Davies D, Saitz R. A single-question
screening test for drug use in primary care. Arch Intern Med. 2010;170(13):
1155–60. https://doi.org/10.1001/archinternmed.2010.140.
45. King DL, Delfabbro PH, Griffiths MD. Trajectories of problem video gaming
among adult regular gamers: an 18-month longitudinal study. Cyberpsychol
Behav Soc Netw. 2013;16(1):72–6. https://doi.org/10.1089/cyber.2012.0062.
46. Lin YH, Pan YC, Lin SH, Chen SH. Development of short-form and screening
cutoff point of the smartphone addiction inventory (SPAI-SF). Int J Methods
Psychiatr Res. 2017;26(2):e1525. https://doi.org/10.1002/mpr.1525.
47. Pontes HM, Griffiths MD. The development and psychometric evaluation of
the internet disorder scale (IDS-15). Addict Behav. 2017;64:261–8. https://doi.
org/10.1016/j.addbeh.2015.09.003.
48. Ceyhan E, Ceyhan AA, Gurcan A. The validity and reliability of the
problematic internet usage scale. Educ Sci Theory Pract. 2007;7(1):411–6.
49. Duke É, Montag C. Smartphone addiction, daily interruptions and selfreported productivity. Addict Behav Rep. 2017;6:90–5. https://doi.org/10.
1016/j.abrep.2017.07.002.
50. Pontes HM, Griffiths MD. Measuring DSM-5 internet gaming disorder:
development and validation of a short psychometric scale. Comput Hum
Behav. 2015;45:137–43. https://doi.org/10.1016/j.chb.2014.12.006.
51. Kim MH, Cho YS, Uhm WS, Kim S, Bae SC. Cross-cultural adaptation and
validation of the Korean version of the EQ-5D in patients with rheumatic
diseases. Qual Life Res. 2005;14(5):1401–6. https://doi.org/10.1007/s11136004-5681-z.
52. Kim SH, Jo MW, Lee JW, Lee HJ, Kim JK. Validity and reliability of EQ-5D-3L
for breast cancer patients in Korea. Health Qual Life Outcomes. 2015;13:203.
https://doi.org/10.1186/s12955-015-0399-x.
53. Jang ES, Kim YS, Kim KA, Lee YJ, Chung WJ, Kim IH, et al. Factors associated
with health-related quality of life in Korean patients with chronic hepatitis C
infection using the SF-36 and EQ-5D. Gut Liver. 2018;12(4):440–8. https://doi.
org/10.5009/gnl17322.
54. Lee YK, Nam HS, Chuang LH, Kim KY, Yang HK, Kwon IS, et al. South Korean
time trade-off values for EQ-5D health states: modeling with observed
values for 101 health states. Value Health. 2009;12(8):1187–93. https://doi.
org/10.1111/j.1524-4733.2009.00579.x.
55. Lee DK. Alternatives to P value: confidence interval and effect size. Korean J
Anesthesiol. 2016;69(6):555–62. https://doi.org/10.4097/kjae.2016.69.6.555.
56. Ialongo C. Understanding the effect size and its measures. Biochem Med
(Zagreb). 2016;26(2):150–63. https://doi.org/10.11613/BM.2016.015.
57. Kim HY. Statistical notes for clinical researchers: chi-squared test and Fisher’s
exact test. Restor Dent Endod. 2017;42(2):152–5.
58. Perrin A. Social networking usage: 2005–2015. In: Internet & Tech. Pew
Research Center. 2015. http://www.pewinternet.org/2015/10/08/socialnetworking-usage-2005-2015/. Accessed 21 Feb 2019.

Jeong et al. BMC Public Health

(2020) 20:954

59. Sims T, Reed AE, Carr DC. Information and communication technology use
is related to higher well-being among the oldest-old. J Gerontol B Psychol
Sci Soc Sci. 2017;72(5):761–70. https://doi.org/10.1093/geronb/gbw130.
60. Forsman AK, Nordmyr J. Psychosocial links between internet use and
mental health in later life: a systematic review of quantitative and
qualitative evidence. J Appl Gerontol. 2017;36(12):1471–518. https://doi.org/
10.1177/0733464815595509.
61. Siegel C, Dorner TE. Information technologies for active and assisted
living—influences to the quality of life of an ageing society. Int J Med
Inform. 2017;100:32–45. https://doi.org/10.1016/j.ijmedinf.2017.01.012.
62. Lapierre MA, Lewis MN. Should it stay or should it go now? Smartphones
and relational health. Psychol Pop Media Cult. 2016;7(3):384–98. https://doi.
org/10.1037/ppm0000119.
63. Choi SW, Kim DJ, Choi JS, Ahn H, Choi EJ, Song WY, et al. Comparison of
risk and protective factors associated with smartphone addiction and
internet addiction. J Behav Addict. 2015;4(4):308–14. https://doi.org/10.1556/
2006.4.2015.043.
64. Bisen S, Deshpande Y. An analytical study of smartphone addiction
among engineering students: a gender differences. Int J Indian Psychol.
2016;4(1):70–83.
65. Chen B, Liu F, Ding S, Ying X, Wang L, Wen Y. Gender differences in factors
associated with smartphone addiction: a cross-sectional study among
medical college students. BMC Psychiatry. 2017;17(1):341. https://doi.org/10.
1186/s12888-017-1503-z.
66. De-Sola Gutiérrez J, Rodríguez de Fonseca F, Rubio G. Cell-phone
addiction: a review. Front Psychiatry. 2016;7:175. https://doi.org/10.3389/
fpsyt.2016.00175.
67. Kuss DJ, Griffiths MD. Internet gaming addiction: a systematic review of
empirical research. Int J Ment Health and Addict. 2012;10(2):278–96.
68. Kim DJ, Kim K, Lee HW, Hong JP, Cho MJ, Fava M, et al. Internet game
addiction, depression, and escape from negative emotions in adulthood: a
nationwide community sample of Korea. J Nerv Ment Dis. 2017;205(7):568–
73. https://doi.org/10.1097/NMD.0000000000000698.
69. Khan HU, Awan MA. Possible factors affecting internet addiction: a case
study of higher education students of Qatar. Int J Bus Inf Syst. 2017;26(2):
261–76. https://doi.org/10.1504/IJBIS.2017.086339.
70. Whang LS, Lee S, Chang G. Internet over-users’ psychological profiles: a
behavior sampling analysis on internet addiction. CyberPsychol Behav. 2003;
6(2):143–50. https://doi.org/10.1089/109493103321640338.
71. Ko M, Yang S, Lee J, Heizmann C, Jeong J, Lee U, et al. NUGU: A groupbased intervention app for improving self-regulation of limiting smartphone
use. CSCW '15. Proceedings of the 18th ACM Conference on Computer
Supported Cooperative Work & Social Computing. Vancouver: Canada New
York: Association for Computing Machinery; 2015. https://doi.org/10.1145/
2675133.2675244. 2015. p. 1235-1245.
72. Chen C, Zhang KZK, Gong X, Zhao SJ, Lee MKO, Liang L. Examining the effects
of motives and gender differences on smartphone addiction. Comput Hum
Behav. 2017;75:891–902. https://doi.org/10.1016/j.chb.2017.07.002.
73. Kim HJ, Min JY, Kim HJ, Min KB. Association between psychological and selfassessed health status and smartphone overuse among Korean college
students. J Ment Health. 2019;28(1):11–6. https://doi.org/10.1080/09638237.
2017.1370641.
74. Cheng Y-S, Tseng P-T, Lin P-Y, Chen T-Y, Stubbs B, Carvalho AF, Wu C-K,
Chen Y-W, Wu M-K. Internet Addiction and Its Relationship With Suicidal
Behaviors: A Meta-Analysis of Multinational Observational Studies. J clinical
psychiatry 2018;79(4). https://doi.org/10.4088/jcp.17r11761.
75. Lin YH, Lin YC, Lee YH, Lin PH, Lin SH, Chang LR, et al. Time distortion
associated with smartphone addiction: identifying smartphone addiction via
a mobile application (app). J Psychiatr Res. 2015;65:139–45. https://doi.org/
10.1016/j.jpsychires.2015.04.003.
76. Ward M, McGarrigle CA, Kenny RA. More than health: quality of life
trajectories among older adults—findings from the Irish longitudinal study
of ageing (TILDA). Qual Life Res. 2019;28(2):429–39. https://doi.org/10.1007/
s11136-018-1997-y.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 16 of 16

