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ABSTRACT

Purpose: Koreans' internet and smartphone usage hours are steadily increasing and the dependence of young people on
smartphones is causing social problems, Therefore, this study was conducted to examine health and dietary habits, as well
as hair mineral contents according to the level of dependence of smartphone use among adolescents to clarify the
interrelation of smartphone dependence, lifestyle, dietary behavior, and mineral nutrition status, Methods: A total of 80
smartphone—addicted adolescents participated in this study and were divided into three groups (general, potential and danger
group) according to smartphone dependence. The subjects' lifestyles and dietary behaviors were then surveyed, and hair
mineral contents were analyzed, Results: Higher smartphone dependence was associated with lower average weekly
sleeping time and later first smoking age. In the danger group, the rate of eating fast and the rate of snacking twice a day
was also relatively high, Parents (45.0%) and mobile (30.0%) were the factors having the greatest influence on an individual's
dietary behavior, In the hair mineral analysis, all subjects had lower selenium concentrations and higher lead concentrations
than normal, In addition, the levels of aluminum in the danger group were higher than in the normal range and the highest
among the three groups, Conclusions: It is necessary to guide adolescents to use smartphones correctly and manage dietary
habits. In addition, careful attention is needed the mineral nutritional status of smartphone—addicted adolescents,
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Table 1. General characteristics and anthropometrics according fo smartphone dependency in the media addicted adolescents

Smartphone dependency

Variables [nTZT(;IO] General Potential Danger p-value
(n=26) (n=128) (n=26)
Sex Male 55 (68.8) 23 (88.5) 19 (67.9) 13 (50.0) oo
Female 25 (31.2) 3(11.5) 9 (32.1) 13 (50.0)
Age (yrs) 166+ 1.1 17.1+09 163+ 1.1 164+ 1.1 0.291
Middle school 25 (31.2) 4 (15.4) 12 (42.9) 9 (34.6) 0.085
High school 55 (68.8) 22 (84.6) 16 (57.1) 17 (65.4)
Height (cm) 166.9 = 8.7 169.1 = 7.6 167.1 9.8 163.8=7.6 0.014"2"¥
Weight (kg) 65.3+15.6 68.7+16.6 61.6 =152 66.0 = 14.7 0.535
Body mass index (kg/cm?) 23.4+52 239 +59 21.9+4.4 24,6 5.1 0.620

Data were reported as mean = SD for continuous variables and number (percentage) for categorical variables.
p-values were calculated by chi-square test.

Post-hoc comparison was conducted using Bonferroni's correction.

2ihere exists the significant difference between general and potential groups.

" there exists the significant difference between general and danger groups.

"p<0.05 "p<0.001
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Table 1. General characteristics and anthropometrics according fo smarphone dependency in the media addicted adolescents (continued)

Smartphone dependency

) Total -
Variables (n = 80) General Potential Danger p-value
(n = 26) (n=28) (n = 26)
Wrist circumference (cm) 1568+ 1.5 162+ 1.3 1565+1.4 1568+ 1.6 0.316
Elbow width (cm) 81=+1.7 7.4+15 7.8+15 92+15 0.000™"
Muscle mass (kQ) 27.6+7.0 29454 26.7+7.4 268=+79 0.185
Residential type With family 70 (87.5) 26 (100.0) 22 (78.6) 22 (84.6) 0.037"
Aunt or Uncle 3 (3.8) 0 (0.0) 1(3.6) 2(7.7)
Alone 1(1.2) 0 (0.0) 0 (0.0) 1(3.8)
Care center 6 (7.5) 0 (0.0) 5(17.9) 1(3.8)
Economic level High 4 (5.0) 3(11.5 1 (3.6) 0 (0.0) 0.199
Middle-high 9(11.2) 2(7.7) 3 (10.7) 4 (15.4)
Middle 45 (56.2) 16 (61.5) 18 (64.3) 11 (42.3)
Middle-low 17 (21.2) 3(11.5 4 (14.3) 10 (38.5)
Low 5 (6.2) 2 (7.7) 2 (7.1) 1(3.8)
Pocket money <30 31 (38.8) 11 (42.3) 10 (35.7) 10 (38.5) 0.977
(thousands won/month) 30 ~ 50 24 (30.0) 8 (30.8) 9 (32.1) 7 (26.9)
50 ~ 100 17 (21.2) 4 (15.4) 6 (21.4) 7 (26.9)
>100 8 (10.0) 3 (1.9 3 (10.7) 2(7.7)
Academic achievement  High 2 (2.5) 0 (0.0) 1 (3.6) 1(3.8) 0.980
Middle-high 10 (12.5) 4 (15.4) 2 (7.1) 4 (15.4)
Middle 21 (26.2) 6(23.1) 8 (28.6) 7 (26.9)
Middle-low 25 (31.2) 9 (34.6) 9 (32.1) 7 (26.9)
Low 22 (27.5) 7 (26.9) 8 (28.6) 7 (26.9)

Data were reported as mean = SD for continuous variables and number (percentage) for categorical variables.

p-values were calculated by chi-square test.

Post-hoc comparison was conducted using Bonferroni's correction.

2 here exists the significant difference between general and potential groups.
S ihere exists the significant difference between general and danger groups.

"p<0.05 "p<0.001
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Table 2. Health behaviors according to smartphone dependency in the media addicted adolescents

Smartphone dependency

Variables (nTZT(;O] General Potential Danger p-value
(n=26) (n=28) (n = 26)
Subjective health status Very healthy 7 (8.8) 3(11.5 3 (10.7) 1(3.8) 0.481
Healthy 30 (37.5) 10 (38.5) 11 (39.3) 9 (34.6)
So-s0 32 (40.0) 10 (38.5) 13 (46.4) 9 (34.6)
Not healthy 9(11.2) 2 (7.7) 1(3.6) 6 (23.1)
Not very healthy 2 (2.5) 1(3.8) 0 (0.0) 1(3.8)
Sleeping time (hour) Weekday 65+20 7.3+1.8 6319 60=2.1 0.047"2%
Weekend 8.1+x22 85+22 7.5+ 2.1 82+22 0.377
Safisfaction of sleeping time Very sufficient 6 (7.5) 3 (11.5) 3 (10.7) 0 (0.0 0.163
Sufficient 13 (16.2) 6 (23.1) 3(10.7) 4 (15.4)
So0-s0 24 (30.0) 11 (42.3) 6 (21.4) 7 (26.9)
Insufficient 23 (28.8) 4 (15.4) 11 (39.3) 8 (30.8)
Very insufficient 14 (17.5) 2(7.7) 5(17.9) 7 (26.9)
Happiness Very happy 9(11.2) 6 (23.1) 2(7.1) 1(3.8) 0.261
Happy 15 (18.8) 5(19.2) 7 ( 25.0) 3(11.5)
So-so 25 (31.2) 8 (30.8) 7 ( 25.0) 10 (38.5)
Unhappy 25 (31.2) 6 (23.1) 11 (39.3) 8 (30.8)
Very unhappy 6 (7.5) 1(3.8) 1 (3.6) 4 (15.4)
Stress status Too many 13 (16.2) 2 (7.7) 5(17.9) 6 (23.1) 0.521
Many 26 (32.5) 10 (38.5) 6 (21.4) 10 (38.5)
A little 28 (35.0) 9 (34.6) 12 (42.9) 7 (26.9)
Almost none 13 (16.2) 5(19.2) 5(17.9) 3(11.5)
Persistent depression No 54 (67.5) 22 (84.6) 16 (57.1) 16 (61.5) 0.072
Yes 26 (32.5) 4 (15.4) 12 (42.9) 10 (38.0)
Drinking No 27 (33.8) 9 (34.6) 10 (35.7) 8 (30.8) 0.923
Yes 53 (66.2) 17 (65.4) 18 (64.3) 18 (69.2)
First drinking period Preschool 3 (3.8) 1(3.8) 1(3.6) 1(3.8) 0.512
Elementary school 8 (10.0) 5(19.2) 3 (10.7) 0 (0.0
Middle school 37 (46.2) 10 (38.5) 12 (42.9) 15 (567.7)
High school 5 (6.2) 1(3.8) 2(7.1) 2 (7.7)
Smoking No 36 (45.0) 12 (46.2) 14 (50.0) 10 (38.5) 0.689
Yes 44 (55.0) 14 (53.8) 14 (50.0) 16 (61.5)
First smoking period Elementary school 12 (27.3) 6 (42.9) 5 (35.7) 1(6.3) 0.044"
Middle school 28 (63.6) 7 (50.0) 9 (64.3) 12 (75.0)
High school 49.1) 1(7.1) 0 (0.0) 3(18.8)
Regular exercise No 46 (57.5) 15 (67.7) 14 (50.0) 17 (65.4) 0.520
Yes 34 (42.5) 11 (42.3) 14 (50.0) 9 (34.6)

Data were reported as mean = SD for continuous variables and number (percentage) for categorical variables.

p-values were calculated by chi-square test.

Post-hoc comparison was conducted using Bonferroni's correction.

2 here exists the significant difference between general and potential groups.
S ihere exists the significant difference between general and danger groups.

"p<0.05
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Table 3. Eating habits according to smartphone dependency in the media addicted adolescents

Smartphone dependency

Total

Variables (n = 80) General Potential Danger p-value
(n = 26) (n = 28) (n = 26)
Skipping meal No 36 (45.0) 11 (42.3) 12 (42.9) 13 (50.0) 0.797
Yes 44 (55.0) 15 (67.7) 16 (67.1) 13 (50.0)
Breakfast 38 (86.4) 12 (46.2) 14 (50.0) 12 (46.2) 0.975
Lunch 2 (4.5) 1(3.8) 1(3.9) 0 (0.0)
Dinner 49.1) 2 (7.7) 1(3.6) 1(3.8)
Usual eating speed Very fast 5 (6.2) 0 (0.0 3 (10.7) 2 (7.7) 0.331
Fast 33 (41.3) 11 (42.3) 9 (32.1) 13 (50.0)
Ordinary 36 (45.0) 11 (42.3) 14 (50.0) 11 (42.3)
Slow 5(6.2) 3(11.5) 2 (7.1 0 (0.0)
Very slow 1(1.3) 1(3.8) 0 (0.0 0 (0.0)
Eating speed when using Very fast 3 (3.8) 1(3.8) 2 (7.1) 0 (0.0 0.554
smartphone Fast 13 (16.2) 6(23.1) 4 (14.3) 3(11.5)
Ordinary 36 (45.0) 10 (38.5) 14 (50.0) 12 (46.2)
Slow 23 (28.8) 6 (23.1) 8 (28.6) 9 (34.6)
Very slow 5(6.2) 3(11.5) 0 (0.0 2 (7.7)
Usual eating amount Full 37 (46.3) 11 (42.3) 12 (42.9) 14 (53.8) 0.738
Ordinary 42 (52.4) 15 (567.7) 15 (53.6) 12 (46.2)
Insufficient 1(1.3) 0 (0.0) 1(3.6) 0( 0.0
Eating amount when Full 33 (41.2) 12 (46.2) 10 (35.7) 11 (42.3) 0.856
using smartphone Ordinary 43 (53.8) 13 (50.0) 17 (60.7) 13 (50.0)
Insufficient 4 (5.0) 1(3.8) 1(3.9) 2 (7.7)
Frequency of eating More than 3 times per day 8 (10.0) 0 (0.0 2(7.1) 6 (23.1) 0.229
snacks 2 fimes per day 31 (38.8) 10 (38.5) 11 (39.3) 10 (38.5)
1 time per day 25 (31.2) 8 (30.8) 10 (35.7) 7 (26.9)
1 time per two or three days 6 (7.5) 4 (15.4) 1(3.6) 1(3.8)
Almost none 10 (12.5) 4 (15.4) 4 (14.3) 2(7.7)
Snack type Bread, cookie 36 (45.0) 10 (38.5) 12 (42.9) 14 (53.8) 0.897
Ramen, noodle 12 (15.0) 4 (15.4) 5(17.9) 3(11.5)
Rice cake, potato, rice ball 3 (3.8) 2(7.7) 0 (0.0) 1(3.8)
Fruit 4 (5.0) 1(3.8) 2 (7.1) 1(3.8)
Candy, chocolate 6 (7.5) 1(3.8) 4 (14.3) 1(3.8)
Drink 10 (12.5) 4 (15.4) 3 (10.7) 3(11.5)
Etc 9 (11.3) 4 (15.4) 2 (7.1 3(11.5)

Data were reported as number (percentage) for categorical variables.
p-values were calculated by chi-square test.

Table 4. Eating behaviors and roufe about nutfritional informatfion according to smartphone dependency in the media addicted
adolescents

Smartphone dependency

Variables [nTZT?glo) General Potential Danger p-value
(n=26) (n=28) (n = 26)
Factor aoffecting eating Parents 36 (45.0) 12 (46.2) 12 (42.9) 12 (46.2) 0.566
behaviors Brothers and sisters 2 (2.5) 2 (7.7) 0 (0.0) 0 (0.0)
Teacher 1(1.2) 0 (0.0) 1(3.6) 0 (0.0
School meal 11 (13.8) 3(11.5 5(17.9) 3(11.5)
TV, intemet, cell phone 24 (30.0) 8 (30.8) 6 (21.4) 10 (38.5)
Friend 6 (7.5) 1(3.8) 4 (14.3) 1(3.8)
What tfo improve in your eating Unbbalanced diet 28 (35.1) 7 (26.9) 11 (39.3) 10 (38.5) 0.013"
behaviors Overeating 13 (16.3) 3(11.5 2(7.1) 8 (30.8)
Skipping meal 3 (3.8) 0 (0.0) 3 (10.7) 0 (0.0
Rapidly eating speed 14 (17.5) 7 (26.9) 4 (14.3) 3(11.95)

Data were reported as number (percentage) for categorical variables.
p-values were calculated by chi-square test.
"p<0.05
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Table 4. Eating behaviors and roufe about nutritional information according to smartphone dependency in the media addicted
adolescents (continued)

Smartphone dependency

) Total -
Variables (n = 80) General Potential Danger p-value
(n = 26) (n=28) (n=2¢)
What fo improve in your eating Irregular diet 6 (7.5) 0 (0.0) 5(17.9 1(3.8)
behaviors (continued) Prefer sweet food 4 (5.0) 2 (7.7) 1(3.6) 1(3.8)
Prefer fatty food 1(1.2) 0 (0.0) 0 (0.0) 1(3.8)
Prefer salty food 7 (8.8) 5(19.2) 2(7.1) 0 (0.0)
Prefer instant and fast food 1(1.2) 0 (0.0) 0 (0.0) 1(3.8)
Caffeine intake 1(1.2) 1(3.8) 0 (0.0) 0 (0.0)
Senselessness of eating amount 1(1.2) 1(3.8) 0 (0.0) 0 (0.0)
Efc 1(1.2) 0 (0.0) 0 (0.0) 1(3.8)
Route about nutritional and Internet 6 (7.5) 3(11.9 1(3.9) 2(7.7) 0.911
health information Cell phone 30 (37.5) 9 (34.6) 9 (32.1) 12 (46.2)
v 17 (21.3) 6 (23.1) 7 (25.0) 4 (15.4)
School 12 (15.0) 4 (15.4) 4 (14.3) 4 (15.4)
Family 15 (18.7) 4 (15.4) 7 (25.0) 4 (15.4)

Educational experience about No 54 (67.5) 17 (65.4) 18 (64.3) 19 (73.1) 0.758
nutritional management Yes 26 (32.5) 9 (34.6) 10 (35.7) 7 (26.9)

Education needs about Very necessary 7 (8.8) 3(11.9 1(3.6) 3(11.5 0.932
nutritional and health A litle necessary 24 (30.0) 6 (23.1) 10 (35.7) 8 (30.8)
information S0-50 40 (50.0) 14 (53.8) 14 (50.0) 12 (46.2)

Almost not necessary 5 (6.2) 1(3.8) 2(7.1) 2(7.7)
Not at all necessary 4 (5.0) 2(7.7) 1(3.6) 1(3.8)

Data were reported as number (percentage) for categorical variables.
p-values were calculated by chi-square tfest.
"p<0.05

Table 5. Hair mineral contents according to smartphone dependency in the media addicted adolescents

Smartphone dependency

) Normal range Total -
Variables (Mg%) (n = 80) General Potential Danger p-value
(n = 26) (n=28) (n = 26)
Calcium 22 ~97 154.9 + 154.0 125.1 + 127.9 185.6 + 151.8 151.8 + 124.3 0.533
Magnesium 2~11 10.7=11.2 81=72 12.2+13.7 1M6=11.4 0.253
Sodium 4~ 36 9.8+10.8 69+33 11.0+15.3 11.5+9.7 0.124
Potassium 2~24 4.8 65 3.4+30 55=+85 53+ 6.6 0.290
Copper 09~39 6.8+13.5 40+9.3 7.5+12.1 8.7+17.9 0.215
Zinc 10 ~ 21 18.3+7.2 175+ 6.8 185+ 7.4 19.1 + 7.4 0.422
Phosphorus 11 ~20 16.6 + 2.8 149 +23 16.1 £2.2 17.9 = 3.4 0.017"%"%
Iron 05~1.6 1.1+06 09+0.4 1.2+0.8 1.1+05 0.154
Manganese 0.010 ~ 0.130 0.025 + 0.020 0.187 £ 0.126 0.026 = 0.013 0.030 =+ 0.289 0.118
Chromium 0.02 ~0.08 0.053 = 0.016 0.049 = 0.013 0.051 = 0.016 0.058 + 0.169 0.067
Selenium 0.08 ~0.18 0.061 = 0.023 0.070 = 0.201 0.055 + 0.023 0.058 + 0.023 0.079
Molybdenum 0.001 ~ 0.003 0.003 = 0.001 0.003 + 0.001 0.003 = 0.001 0.004 + 0.001 0.068
Sulfur 2,651 ~5,336 4,8553=1,0140 4,1405+620.1  4,9965+931.0 54181+ 1,022.4 0.000' 21323
Mercury < 0.360 0.042 = 0.021 0.038 = 0.219 0.044 = 0.018 0.043 + 0.023 0.326
Cadmium <0.028 0.003 = 0.005 0.002 =+ 0.004 0.005 = 0.007 0.003 =+ 0.004 0.616
Lead < 0.060 0.174 + 0.382 0.121 + 0.057 0.261 + 0.639 0.135 + 0.063 0.891
Aluminium < 3.600 1.032 = 1.196 0.605 + 0.516 1.131 = 1.257 1.353 = 1.500 0.024"%

Data were reported as mean = SD for continuous variables.

Post-hoc comparison was conducted using Bonferroni's correction.

2 here exists the significant difference between general and potential groups.
there exists the significant difference between general and danger groups.
3 there exists the significant difference between potential and danger groups.
"p <005 "p<0.001
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