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ABSTRACT

Purpose: This study aims to identify gender-based differences in factors related to smartphone overdependence
among middle school students. Methods: The subjects of the study were middle school students who participated
in the 16th Korea Youth Risk Behavior Survey (2020). Frequency analysis, the Rao-Scott x? test, and multiple
logistic regression were performed using SPSS 27.0. Results: Identified risk factors were grade level, self-reported
health, self-reported happiness, loneliness, smoking, drinking, poor sleep quality, physical activity, and generalized
anxiety disorder, which were commonly found in all participants. Additionally, stress was found related only in boys,
while the residential area and depression showed associations only in girls. In particular, the more severe was the
level of generalized anxiety disorder, the higher was the risk ratio of the high-risk group, compared to the
potential-risk group. Conclusion: Based on the findings of the study, a customized strategy that considers gender
differences should be developed in order to prevent smartphone overdependence in middle school students.
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Table 1. The General Characteristics and Smartphone Over-dependency among the Participants

Boys (N=14,830) Girls (N=14,131)
Total General  Potential-risk High-risk General  Potential-risk High-risk
Variables (N=28,961) users users users Rao-Scot users users users  Rao-Scott
(N=11,953) (N=2,612) (N=265) t )f (N=10,143)  (N=3,455) (N=533) )(;)
n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Grade
First 10,005 (36.0) 4,275 (84.1) 753 (14.5) 70 (1.5) 1810 3,809 (78.2) 983 (19.5) 115(2.3) 42.92
Second 9,564 (32.6) 3,838 (79.4) 907 (19.0) 78 (1.6) (<.001) 3,368 (71.2) 1,177 (24.6) 196 (4.2) (<.001)
Third 9,392 (31.4) 3,840 (77.5) 952 (20.1) 117 (24) 2,966 (65.8) 1,295(29.0) 222(5.2)
Residential area
Rural area 1,719 (4.6) 702 (81.0) 156 (17.6) 10(1.4) 0.63 603 (71.1) 221 (25.8) 27 (3.1) 3.61
S or M sized cities 12,934 (45.8) 5,185 (80.3) 1,135(17.8) 127 (2.0) (.626) 4,596 (70.9) 1,629 (24.9) 262 (4.2) (.013)
Metropolis 14,308 (49.6) 6,066 (80.6) 1,321 (17.7) 128 (1.7) 4,944 (73.2) 1,605(23.2) 244 (3.6)
Perceived health
Healthy 20,764 (71.7) 9,307 (83.1) 1,719 (154) 173(1.6) 6333  7,191(755) 2,104(21.7) 270(2.9) 76.58
Moderate 6,441 (22.3) 2,127 (74.1) 686 (24.1) 48 (1.8) (<.001) 2,388(67.1) 1,030 (284) 162(45) (<.001)
Not healthy 1,756 (6.0) 519 (66.8) 207 (27.9) 44 (5.3) 564 (56.3) 321 (324) 101 (11.4)
Perceived happiness
Happy 19,336 (66.8) 8,882(83.3) 1,620 (154) 129(1.2) 6752 6,618(76.4) 1,838(20.7) 249 (2.9) 93.58
Moderate 7,350 (25.4) 2,467 (75.2) 741 (22.3) 81(24) (<.001) 2,750 (68.0) 1,162 (28.4) 149(3.7) (<.001)
Not happy 2,275 (7.8) 604 (66.0) 251 (28.0) 55 (5.9) 775 (56.5) 455 (33.0) 135 (10.6)
Stress
Stressful 21,957 (75.7) 7,968 (77.0) 2,144 (20.7) 228 (2.2) 110.37 8,058 (69.7) 3,067 (26.0) 492 (4.3)  105.69
Not stressful 7,004 (24.3) 3,985 (88.5) 468 (10.7) 37(0.7) (<.001) 2,085 (82.7) 388 (15.4) 41 (1.8) (<.001)
Depression
Yes 6,740 (229) 1912 (720)  646(245) 91(3.6) 7154 2470 (60.6) 15325(31.8) 296 (75) 192.72
No 22,221 (77.1) 10,041 (82.3) 1,966 (16.3) 174 (14) (<.001) 7,673 (76.6) 27130 (21.1) 237 (24) (<.001)
Loneliness
Yes 13,291 (45.7) 3,840 (72.1) 1,332(24.8) 153 (3.1) 19720 5,151 (649) 2415(30.0) 400(5.1) 237.10
No 15,670 (54.3) 8,113(85.2) 1,280(13.7) 112(1.1) (<.001) 4,992 (81.2) 1,040 (16.6) 133(22) (<.001)

S or M=Small or medium; N: unweighted; %:weighted.
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Table 2. The Health Behavior and Smartphone Over-dependency among the Participants

Boys (N=14,830)

Girls (N=14,131)

Total

General  Potential-risk High-risk General  Potential-risk High-risk
Variables (N=28961) users users users ~ Rao-Scott users users users ~ Rao-Scott
(N=11,953) (N=2612)  (N=265) X  (N=10143) (N=3455) (N=533) g)
n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Tobacco use
Yes 1566 (5.1)  720(709)  233(239)  53(52)  53.99 269 (469) 218 (393) 73 (138) 12833
No 27395 (94.9) 11,233 (81.1) 2379(17.3) 212(1.6) (<.001) 9,874 (73.0) 3,237(235) 460(35) (<.001)
Alcohol use
Yes 6,560 (21.8) 2,944 (76.2) 794 (21.0) 102 (2.9) 31.35 1,644 (60.3) 883 (32.0) 193 (7.7) 130.82
No 22,401 (78.2) 9,009 (81.9) 1,818 (16.6) 163 (1.4) (<.001) 8499 (747) 2572(22.3) 340(3.0) (<.001)
Sleep sufficiency
Yes 10,353 (35.7) 5,390 (85.8) 797 (12.8) 82 (1.4) 91.55 3,291 (80.6) 714 (17.3) 79(20)  85.08
No 18,608 (64.3) 6,563 (76.6) 1,815(21.3) 183 (21) (<.001) 6,852 (68.6) 2,741 (26.8) 454 (4.6) (<.001)
Physical activity
>5 4887 (161) 2931 (840) 490 (146)  53(14) 1051  1,119(793) 248(17.7)  46(9) 2781
1~4 13,904 (48.5) 5,702 (80.5) 1,263 (17.8)  120(1.8) (<.001) 5049 (744) 1,567 (22.5) 203 (3.0) (<.001)
0 10,170 (35.4) 3,320 (77.8) 859 (20.1) 92 (2.1) 3,975 (67.7) 1,640 (27.3) 284 (4.9)
Drug abuse
Yes 166 (0.6) 57 (68.9) 20 (24.5) 6 (6.5) 6.91 51 (58.5) 23 (28.0) 9(135) 10.21
No 28,795 (99.4) 11,89 (80.5) 2,592 (17.7) 259 (1.8) (001) 10,092 (72.1) 3,432(24.1) 524 (3.8) (<.001)
GAD
None-minimal 17,710 (60.8) 8,939 (85.2) 1,435(13.7)  127(1.1) 92.66 5861 (81.4) 1,232(16.9) 116(1.7) 129.14
Mild 8,913 (31.1) 2,549 (70.5) 956 (26.7) 90(2.8) (<.001) 3,395(644) 1,679 (31.0) 244(4.6) (<.001)
Moderate 1,375 (4.8) 291 (64.2) 144 (30.5) 22 (5.3) 527 (57.1) 315 (34.2) 76 (8.7)
Severe 963 (3.3) 174 (64.9) 77 (26.8) 26 (8.8) 360 (53.2) 229 (32.7) 97 (14.1)
GAD=Generalized anxiety disorder; N: unweighted; %:weighted.
E 4P Aol e B E FTES FHS A ZF FH-OR - 1 90)% d Tt Aol A= 7B F5d ol AAEETE =
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Table 3. Related Factors on the Smartphone Over-dependency among the Participants

Boys (IN=14,830) (Ref: General users)

Girls (N=14,131) (Ref: General users)

Variables Potential-risk users High-risk users Potential-risk users High-risk users
OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Grade (Ref: First)

Second 1.30* 1.16~1.45 0.99 0.70~1.41 1.24* 1.12~1.39 1.59* 1.22~2.06

Third 1.34* 1.20~1.50 1.38 0.98~1.93 1.51* 1.36~1.68 1.89* 1.51~2.37
Residential area (Ref: Rural area)

S or M sized cities 0.95 0.80~1.13 1.36 0.74~2.49 0.94 0.86~1.04 129 0.86~1.95

Metropolis 0.96 0.81~1.14 1.18 0.64~2.15 0.87* 0.79~0.96 111 0.75~1.66
Perceived health (Ref: Healthy)

Moderate 1.34* 1.21~1.48 0.84 0.59~1.19 1.12* 1.01~1.23 1.14 0.93~1.40

Not healthy 1.51* 1.27~1.79 198*  1.38~2.85 1.28* 1.10~1.48 2.16* 1.64~2.83
Perceived happiness (Ref: Happy)

Moderate 1.01 0.90~1.13 1.30 0.93~1.81 1.03 0.93~1.13 0.45* 0.61~0.92

Not happy 1.04 0.86~1.26 1.96*  1.26~3.03 1.02 0.89~1.18 117 0.89~1.54
Stress (Ref: Not stressful)

Stressful 1.42* 1.26~1.60 1.66*  1.06~2.58 1.08 0.96~1.23 1.00 0.73~1.37
Depression (Ref: No)

Yes 1.03 0.90~1.17 111 0.80~1.53 1.17* 1.06~1.30 1.75* 1.37~2.24
Loneliness (Ref: No)

Yes 1.40* 1.27~1.54 1.67%  1.26~2.21 1.54* 1.40~1.70 1.25* 1.01~1.57
Tobacco use (Ref: No)

Yes 1.24* 1.04~1.47 232  1.63~3.31 1.62* 1.30~2.02 2.71* 1.99~3.71
Alcohol use (Ref: No)

Yes 1.14* 1.01~1.28 143*  1.08~1.90 1.29* 1.17~1.43 1.64* 1.32~2.04
Sleep sufficiency (Ref: Yes)

No 1.35* 1.23~1.48 0.92 0.67~1.26 1.32* 1.18~1.46 1.50* 1.14~1.99
Physical activity (Ref: > 5)

1~4 1.20* 1.05~1.67 1.44 0.99~2.07 1.35* 1.14~1.60 119 0.82~1.71

0 1.47* 1.28~1.69 1.80*  1.29~251 1.79* 1.51~2.13 2.14* 1.49~3.07
Drug abuse (Ref: Yes)

No 1.05 0.61~1.81 1.75 0.66~4.64 0.78 0.45~1.34 0.92 0.43~1.96
GAD (Ref: None - minimal)

Mild 1.71* 1.54~1.89 1.95*  1.46~2.60 1.74* 1.57~1.92 2.41* 1.84~3.15

Moderate 1.95* 1.54~2.48 318  1.97~5.13 1.85* 1.57~2.17 3.69* 2.56~5.30

Severe 1.60* 1.21~2.13 411*  2.54~6.65 1.81* 1.46~2.26 5.18* 3.59~7.47

S or M=Small or medium; GAD=Generalized anxiety disorder; OR=o0dds ratio; CI=confidence interval; p <.05.

Note. OR: adjusted all variables.
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