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Longitudinal Relationship between Overuse/Addictive Use of Mobile Phones and
Depression in Adolescents: Adapting the Autoregressive Cross-Lagged Model and
Multiple Group Analysis across Gender

Sangmin Jun
Department of Industrial Psychology, Hoseo University, Cheonan, Korea

Abstract

The purpose of this study was to examine whether a temporal relationship would develop between the overuse/
addictive use of mobile phones and depression in adolescents. For this study, we used the 4-year longitudinal
data (2004-2007, Study 1, which measured the overuse of mobile phones and depression) and the 2-year
longitudinal data (2010-2011, Study 2, which measured the addictive use of mobile phones and depression)
of the Korea Youth Panel study. In addition, the study explored gender differences with respect to the above
mentioned relationship. Autoregressive cross-lagged modeling was carried out, along with a multiple group
analysis across genders. The findings showed that the overuse/addictive use of mobile phones and depression in
adolescents had a significant effect on the future selves of these adolescents over time. Moreover, the overuse/
addictive use of mobile phones had a significant influence on subsequent depression, rather than vice versa. This
means that as the overuse/addictive use of mobile phones by adolescents increases, their depression intensifies
later on; however, as depression among adolescents intensifies, the overuse/addictive use of mobile phones
by adolescents' does not increase. Further, the study showed there were significant gender differences in the
longitudinal relationship between the overuse/addictive use of mobile phones and depression. Study 1 shows
that, prior to the release of smartphones, the overuse of mobile phones had a definite effect on the depression
of only males. However, Study 2 shows that, after the release of smartphones, the effect of the addictive use of

mobile phones on depression in females was greater than that in males.
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1. Autoregressive cross-lagged model between use time of mobile phones (overuse of mobile phones) and depression Study 1), and the model between addic-
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Table 1. Descriptive Statistics

Variable 17 SD Min. Max. Min-Max o
Study 1 (V=1,226)
Use time of mobile phones 1 1.91 2.86 0 18 0-24 -
Use time of mobile phones 2 2.07 3.48 0 24 0-24 -
Use time of mobile phones 3 1.67 1.87 .02 15 0-24 -
Use time of mobile phones 4 3.02 3.84 .05 24 0-24 -
Depression 1 8.69 2.89 3 15 3-15 870
Depression 2 8.67 292 3 15 3-15 873
Depression 3 8.78 293 3 15 3-15 883
Depression 4 8.45 2.98 3 15 3-15 898
Study 2 (V=2,042)
Addictive use of mobile phones 1 7.55 3.19 3 15 3-15 824
Addictive use of mobile phones 2 6.88 313 3 15 3-15 876
Depression 1 13.59 5.71 6 30 6-30 792
Depression 2 15.82 6.59 6 30 6-30 787
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Table 2. Correlation Analysis Results for Study 1
Um1 Um 2 Um 3 Um 4 Dp 1 Dp 2 Dp3 Dp 4
Um1 1 - - - - - -
Um2 190" 1 - - - - -
Um3 153" 169" 1 - - - -
Um 4 263" 2227 2017 = = = -
Dp1 037 034 -016 . 1 - - -
Dp2 026 065’ -035 .006 453 1 - -
Dp3 060 083" 013 . 366 474 1 -
Dp 4 032 019 -015 -.036 346 433 472 1
UM, use time of mobile phones; Dp, depression.
<05, p<.01, p<.001.
Table 3. Correlation Analysis Results for Study 2 AEte 24291 Tucker Lewis Index (TLDQ} Atha] 23te =)=

Am 1 Am 2 Dp 1 Dp 2
Am 1 1 - - -
Am 2 5147 1 - -
Dp 1 190" 126" 1 -
Dp 2 am” 2157 3187 1

Am, addictive use of mobile phones; Dp, depression.
<001,

AL §-EafRie]” "W Yol et ook, 98 A eof 7} b
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Table 4. Fit Indices for Invariance Test

x%tﬂ
AloA 1, al, a2% %
=2 2] gt

= AR T Xﬂ Fel. oj=4 ’\l

L FOE ALgAILES) MBI ) Aok mgo

g A
ol A17be) S530] ok ol

L7 22} Hel-

m98e] A3 XI% rpsow v 2

Model x’ df TLI  RMSEA
Study 1 (2004-2007) 1 493.626 96 943 058
2 477.613 93 943 .058
3 493.812 99 945 057
4 493396 101 946 056
5 531557 103 942 057
6 535.861 105 943 057
7 538503 107 944 057
8 544175 109 .945 057
Study 2 (2010-2011) T 273.051 49 965 048
2 253.946 48 966 047
3 312.298 50 960 051
4 254.728 49 968 045
5 269.404 51 967 046
6Y 254792 50 968  .045

TLI, tucker lewis index; RMESA, root mean square error of approximation.

“9Final model.
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Table 5. Structural Regression Analysis Results

Path B SE B

Study 1
Um1—Um?2 2297 034 188
Um2—Um3 093" 015 172
Um3—Um4 4127 057 201
Depression 1—> Depression 2 536 016 529
Depression 2 —> Depression 3 536 016 538
Depression 3 — Depression 4 536 016 524
Um 1 — Depression 2 .003 .008 01
Um 2 — Depression 3 013 006 057
Um 3 — Depression 4 -.008 012 -018
Depression 1—Um 2 a4 130 032
Depression 2—Um 3 -116 .069 -.050
Depression 3—Um 4 043 140 .009

Study 2
Am 1—Am 2 703" 028 618
Depression 1—> Depression 2 359" 022 416
Am 1 — Depression 2 074" on 170
Depression 1 — Am 2 016 051 .007

UM, use time of mobile phones; Am, addictive use of mobile phones.
<05, " p<.001.
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Table 6. Fit Indices for Invariance Test for Gender Differences

Group Model r df TLI RMSEA
Study 1(2004-2007) A 561862 186 943 041
B 581.030 200 946 039
¢ 595307 205 946 039
D 636.639 210 942 041
E 646311 215 944 040
F 652530 220 945 040
G 660.674 223 945 040
Study 2 (2010-2011) A 298.547 9% 966 032
B 364599 102 959 036
C 303.287 99 967 032
D 326517 105 966 032
E 305150 102 968 031
F 305609 103 969 031
G 318072 104 967 032
H 319681 105 967 032
I 319.808 106 968 031
J 323309 107 968 031

TLI, tucker lewis index; RMESA, root mean square error of approximation.
PFinal model.
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Table 7. Structural Regression Analysis Results for Gender Differences

Male
SE

Female

Path SE

Study 1
Um1—Um2
Um2—Um3
Um3—Um4
Dp1—Dp2
Dp2—Dp3
Dp3—Dp4

Um1—Dp2

Um2—Dp3

Um3—Dp4

Dp1—Um?2

Dp2—Um3

Dp3—Um4

Study 2

Am 1—Am 2

Dp1—Dp2

Am1—Dp2

Dp1—Am2

2137
079"
493"
523"
523"
523"
006
008
-016
267
-19
133

272"
134"
309"
523"
523"
523"
-018
024
006
-099
-067
-298

064
031
085
016
016
016
017
012
019
185
N7
222

196
.200
169
.506
8585
.508
-.049
.087
014
-.027
-.028
-.066

042
A7
076
016
016
016
.008
.007
015
174
086
183

181
163
225
522
522
513
023
038
-.035
056
-.052
027

576"
357"
058"
-008

044
022
017
077

496
416
128
-.004

782"
357"
078"
038

038
022
016
069

679
409
178
017

UM, use time of mobile phones; Am, addictive use of mobile phones; Dp, depression.
'p<.05, p<.001.
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