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Correlation between Smartphone Addiction and Eating Behaviors
of Elementary School Students in Ansan Area

Eun Ji Kim and Seong Yeong Kim

Nutrition Education, Graduate School of Education, Kyonggi University

ABSTRACT This study investigated the correlation between smartphone addiction and eating behaviors of 288 elemen-
tary school students (fifth and sixth grades) in the Ansan area. Addiction and normal groups consisted of 29 (10.1%)
and 259 students (89.9%). Average usage time of the smartphone addiction group was higher than that of the normal
group (P<0.001). Percentages of using a smartphone when eating meals as well as skipping meals due to using a
smartphone were also higher in the addiction group than the normal group (P<0.01). Degree of reduction of physical
activity and sleep disorders due to using a smartphone were higher in the addiction group than the normal group
(P<0.001). However, nutritional knowledge related to protein and dietary life scored lower in the addiction group
than the normal group (P<0.05). Correlation between smartphone usage time and eating behaviors was as follows:
smartphone usage time on weekdays increased with elevated usage time on weekends in the addiction group (+0.742)
(P<0.001) and the normal group (+0.762) (P<0.001). Frequency of snack intake in the addiction group increased with
elevated usage time on weekdays (+0.460) (P<0.05). Sleeping time of the normal group decreased with elevated usage
time on weekdays (-0.150) (P<0.05), and good eating behaviors decreased with elevated usage time the on weekend
(-0.143) (P<0.05). Consequently, smartphone addiction in elementary school students showed negative eating behaviors.
Therefore, effective nutritional education programs and national support policy are required to solve problems of un-
healthy eating behaviors from smartphone usage in elementary school students.

Key words: elementary school student, smartphone addiction, eating behavior, physical activity, snack intake
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Total
288 (100)

YAddiction group was classified by S-scale of National Infor-

Normal group
mation Society Agency developed.

Addiction group
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Table 2. Characteristics of using smartphone N (%)
Variable Addiction Normal Total © P-value
group group
<6 months 3(10.3) 41 (15.8) 44 (15.3)
. . 0.5~1 year 8 (27.6) 64 (24.7) 72 (25.0)
Pe;ﬁg rtofl;féng 1~2 years 7(24.1) 84 (32.4) 91 (31.6) 3.974 0.409
P 2~3 years 9(31.0) 45 (17.4) 54 (18.3)
>3 years 2(6.9) 25(9.7) 27 (9.4)
<l h 2(6.9) 76 (29.3) 78 (27.1)
1~2 h 4 (13.3) 86 (33.2) 90 (31.3)
Weekdays 2~3 h 11(37.9) 47 (18.1) 58 (20.1) 19.728"™ 0.001
3~4 h 8 (27.6) 38 (14.7) 46 (16.0)
Average >4 h 4 (13.3) 12 (4.6) 16 (5.6)
using time <l h 1(3.4) 55(21.2) 56 (19.4)
1~2 h 4 (13.3) 78 (30.1) 82 (28.5)
Weekend  2~3 h 4(13.8) 54 (20.8) 58 (20.1) 34.849™  <0.001
3~4 h 9(31.0) 55(21.2) 64 (22.2)
>4 h 11(37.9) 17 (6.6) 28 (9.7)
9 am.~12 am. 0 (0.0) 14 (5.4) 14 (4.9)
12 pm.~3 p.m. 0 (0.0) 18 (6.9) 18 (6.3)
Using time zone 3 pm.~6 pm. 8(27.6) 96 (37.1) 104 (36.1) 16.402" 0.004
6 p.m.~9 p.m. 10 (34.5) 100 (38.6) 110 (38.2)
After 9 p.m. 11 (37.9) 31 (12.0) 42 (14.6)
Call or message 1(3.4) 47 (18.1) 48 (16.7)
Studying 0 (0.0) 6(2.3) 6(2.1)
SNS 17 (58.6) 101 (39.0) 118 (41.0)
Reason Internet searching 2(6.9) 19 (7.3) 21(7.3) 6.787 0.237
Game 6 (20.7) 64 (24.7) 70 (24.3)
Watching video etc. 3(10.3) 22 (8.5) 25 (8.7)
Total 29 (100.0) 259 (100.0) 288 (100.0)

Significantly different at "P<0.01 and " P<0.001, respectively.
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Table 3. Characteristics of using smartphone at meal time N (%)
Variable Addiction Normal Total 1 P-value
group group
Yes 14 (48.3) 66 (25.5) 80 (27.8) -
Use No 15 (51.7) 193 (74.5) 208 (72.2) 6.754 0.009
Total 29 (100.0) 259 (100.0) 288 (100.0)
Call or message 1(7.1) 9 (13.6) 10 (12.5)
Study 0(0.0) 1(1.5) 1(1.3)
SNS 8 (57.1) 28 (42.4) 36 (45.0)
Reason 1 iemet scarching 0 (0.0) 6(9.1) 6 (7.5) 4.485 0.482
Game 4 (28.6) 10 (15.2) 14 (17.5)
Watching video 1(7.1) 12 (18.2) 13 (16.3)
Subtotal 14 (100.0) 66 (100.0) 80 (100.0)
Skipping Yes 8 (27.6) 27 (10.4) 35(12.2) -
meal No 21 (72.4) 232 (89.6) 253 (87.8) 7195 0.007
Total 29 (100.0) 259 (100.0) 288 (100.0)
Meal Breakfast 2 (25.0) 4(14.8) 6(17.1)
time Lunch 2 (25.0) 7(25.9) 9(25.7) 0.468 0.791
Dinner 4 (50.0) 16 (59.3) 20 (57.1)
Subtotal 8 (100.0) 27 (100.0) 35 (100.0)
Change of Yes 7(24.1) 24 (9.3) 31(10.8) 6.005" 0.014
meal amount No 22 (75.9) 235(90.7) 257 (89.2) ' ’
Total 29 (100.0) 259 (100.0) 288 (100.0)
Increasing 0(0.0) 6 (25.0) 6(19.4)
i}rf;‘fgf Decreasing 1(14.3) 5(20.8) 6 (19.4) 2.750 0.253
Irregular 6(85.7) 13 (54.2) 19 (61.3)
Subtotal 7 (100.0) 24 (100.0) 31 (100.0)
Change of Yes 9 (31.0) 45 (17.4) 54 (18.8) 3194 0.074
eating speed No 20 (69.0) 214 (82.6) 234 (81.3) ' ’
Total 29 (100.0) 259 (100.0) 288 (100.0)
Slowing 3(33.3) 10 (22.2) 13 (24.1)
Cga:eggd Quickening 3(33.3) 14 (31.1) 17 31.5) 0.696 0.706
P Irregular 3(33.3) 21 (46.7) 24 (44.4)
Subtotal 9 (100.0) 45 (100.0) 54 (100.0)
Significantly different at "P<0.05 and ~P<0.01, respectively.
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Table 4. Snack intake pattern N (%)
Variable Addiction group Normal group Total b P-value
Zero 0(0.0) 19 (7.3) 19 (6.6)
Number of 1~2 times 20 (69.0) 197 (76.1) 217 (75.3) 10.905" 0.012
intake a day 3~4 times 5(17.2) 36 (13.9) 41 (14.2) ' ’
>5 times 4(13.8) 72.7) 11 (3.8)
Taste 21 (72.4) 145 (56.0) 166 (57.6)
Amount 0(0.0) 5(1.9) 5(1.7)
Chosen Nutrition 2 (6.9) 31 (12.0) 33 (11.5)
factor Price 4(13.8) 37 (14.3) 41 (14.2) 4.163 0.526
Convenience 0(0.0) 12 (4.6) 12 (4.2)
Calorie 2(6.9) 29 (11.2) 31(10.8)
Overeating Yes 13 (44.8) 87 (33.6) 100 (34.7) 1453 0228
snack No 16 (55.2) 172 (66.4) 188 (65.3) : :
Total 29 (100.0) 259 (100.0) 288 (100.0)
Hunger 3(23.1) 36 (41.4) 39 (39.0)
Tasty 5(38.5) 35(40.2) 40 (40.0)
Reason 4y bitually 3(23.1) 10 (11.5) 13 (13.0) 3.166 0.367
Others 2 (15.4) 6 (6.9) 8 (8.0)
Subtotal 13 (100.0) 87 (100.0) 100 (100.0)
Snack species Addiction group Normal group Total
Fruits and fruit juices 17 (20.5)1) 115 (15.6) 132 (16.1)
Milk and dairy products 6(7.2) 87 (11.8) 93 (11.4)
Flour based foods 4 (4.8) 49 (6.7) 53 (6.5)
Cereals 1(1.2) 52 (7.1) 53 (6.5)
Instant noodles 5(6.0) 42 (5.7) 47 (5.7)
Breads 5(6.0) 43 (5.8) 48 (5.9)
Pizza, fried chicken, hamburger etc. 1(1.2) 13 (1.8) 14 (1.7)
Confectionaries (biscuit, cookies etc.) 15 (18.1) 117 (15.9) 132 (16.1)
Frozen desserts (ice cream etc.) 11(13.3) 77 (10.5) 88 (10.7)
Beverages (carbonated beverages etc.) 9 (10.8) 74 (10.1) 83 (10.1)
Candies and chocolates 9 (10.8) 67 (9.1) 76 (9.3)
YMultiple response in the result of snack species.
Significantly different at "P<0.05.
Table 5. Eating behavior
Variable Addiction group  Normal group t-value  P-value
I eat regularly. 2.31+0.761" 2.51+0.593 -1.365  0.182
I eat various foods every time. 2.21+0.559 2.46+0.572 2301 0.027
Good I eat fruits and vegetables everyday. 2.214+0.675 2.374+0.647 -1.256 0.210
I eat protein foods like meat, fish, egg sufficiently everyday. 2.24+0.577 2.30+0.605 -0.507 0.613
I drink milk or dairy foods everyday. 2.21+0.726 2.44+0.676 -1.778 0.077
Total average 2.23+0.441 2.4240.370 2460  0.014
I eat fatty meat or frying foods more than four times a week. 1.62+0.677 1.61+0.664 0.111 0911
I eat processed foods, including bread, snack, hamburger, 1.62+0.561 1.44+0.577 1.567 0.118
Bad instant noodles instead of meal very often.
I always add some salt and soy source at each meal time. 1.59+0.682 1.42+0.626 1.337 0.182
I eat snacks such as ice cream, soda, candy everyday. 1.90+0.673 1.63+0.604 2.200 0.029
Total average 1.68+0.417 1.53+0.392 2.006 0.046
"Mean+SD; No, 1 score; moderate, 2 score; yes, 3 score.
Slgmﬁcantly different at “P<0.05.
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Table 6. Change of life style by using smartphone N (%)
Variable Addiction Normal Total © P-value
group group
<7 h 10 (34.5) 45 (17.4) 55 (19.1)
Average sleeping time 7~9 h 16 (55.2) 132 (51.0) 148 (51.4) 8.102 0.017
>9 h 3(10.3) 82 (31.7) 85 (29.5)
No 12 (41.4) 215 (83.0) 227 (78.8)
Sleep disturbance Moderate 8(27.6) 28 (10.8) 36 (12.5) 30.169™  <0.001
Yes 9 (31.0) 16 (6.2) 25 (8.7)
Zero 2(6.9) 15 (5.8) 17 (5.9)
Regular exercise a week 1~3 times 18 (62.0) 128 (49.4) 146 (50.7) 2566 0.464
(>30 min) 4~5 times 3(10.3) 56 (21.6) 59 (20.5) : :
>6 times 6 (20.7) 60 (23.2) 66 (22.9)
. No 10 (34.5) 193 (74.5) 203 (70.5)
?Ciicjftase of physical Moderate 14 (48.3) 52 (20.1) 66 (22.9) 205177 <0.001
Y Yes 5(17.2) 14 (5.4) 19 (6.6)
No 20 (69.0) 219 (84.6) 239 (83.0)
fore:ifr‘;‘l’:e of smartphone Moderate 4(13.8) 34 (13.1) 38(13.2) 15982 <0.001
Yes 5(17.2) 6(2.3) 11 (3.8)
Total 29 (100.0) 259 (100.0) 288 (100.0)

Significantly different at "P<0.05 and " P<0.001, respectively.
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Table 7. Nutrition knowledge
Variable Addiction Normal t-value P-value
group group
3 Maior Carbohydrate and fat provide same calories per one 0.17+£0.380" 0.26+0.439 -1.129 0.266
nutrieilts gram.
Protein reproduces muscle and blood materials. 0.31+0.471 0.52+0.501 -2.231° 0.032
Subtotal 0.48+0.634 0.784+0.690 -2.186™ 0.030
Fresh vegetables and fruit is very effective for getting 0.79+0.412 0.90+0.296 -1.402 0.171
Vitamin vitamins.
Vitamin D deficiency causes night blindness. 0.21+£0.412 0.25+0.432 -0.477 0.634
Subtotal 1.00+0.535 1.1540.540 -1.426 0.155
Milk and dairy products make healthy bone and teeth. 0.79+0.412 0.85+0.358 -0.790 0.430
Mineral Iron deficiency causes anemia. 0.45+0.506 0.44+0.497 -0.477 0.634
Too much salt is not bad due to a necessary mineral. 0.59+0.501 0.71+£0.456 -1.237 0.225
Subtotal 1.83+1.104 2.00+0.891 -0.794 0.433
Nutritious food means a high caloric food. 0.55+0.506 0.63+0.485 -0.773 0.440
Confectionary and bread are not high salted foods 0.72+0.455 0.80+0.398 -0.997 0.319
since there is no salty taste.
Processed  Coke and cider do not have calorie. 0.59+0.501 0.66+0.476 -0.749 0.454
foods Processed foods are a healthy food having higher 0.72+0.455 0.79+£0.410 -0.783 0.434
calorie and nourishment.
Hamburger, pizza, and chicken have efficient 0.66+0.484 0.76+0.425 -1.167 0.251
vitamins and minerals.
Subtotal 3.24+2.012 3.64+1.607 -1.023 0.314
Overeating fruits gain weight. 0.66+0.484 0.52+0.501 1.409 0.168
Fruits Overeating unsweetened fruit juices never gain 0.484+0.509 0.60+0.491 -1.199 0.232
weight.
Subtotal 1.14+0.833 1.12+0.771 0.120 0.905
. Lactic acid bacteria help stimulate intestinal activity 0.62+0.494 0.71+0.453 -1.046 0.296
Probiotics
better.
Dietary One meal a day is sufficient if you eat food containing 0.55+0.506 0.79+0.407 -2.464" 0.019
life daily nutrition ingredients.
Total 8.86+4.704 10.1943.62 -1.467 0.152

])MeaniSD; correct, 1 score; incorrect, 0 score.
Significantly different at P<0.05 and P<0.01, respectively.
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Table 8. Correlation among using time of smartphone, eating behavior, life style, and nutrition knowledge

Average using Average using . . Number . Nutrition
time on time on Good eating Bad eating of snack Regu1ar Sle.epmg knowledge
behavior behavior . exercise time
weekdays weekend intake score
Average using time 1
on weekdays
Average using time 0.742"" 1
on weekend 0.762"y?
Good eating -0.212 -0.304 1
behavior (-0.069) (-0.143%)
Bad eating behavior 0.141 0.143 0.111 1
(0.093) (0.082) (-0.032)
Number of snack 0.460" 0.319 -0.137 0.599™ 1
intake (0.084) (0.057) (-0.017) (0.293™)
Regular exercise 0.077 -0.258 0.417" -0.121 -0.151 1
(-0.069) (-0.065) (0.205™) (-0.086) (0.056)
Sleeping time -0.168 -0.267 0.148 -0.080 -0.115 0.036 1
(-0.150") (-0.131%) (0.147% (-0.072) (0.038) (0.108)
Nutrition knowledge 0.063 -0.061 0.371° 0.031 0.029 0.390" 0.483"™ 1
score (0.014) (0.048) (0.226™) (-0.104) (-0.115)  (0.1417)  (0.075)

DPpearson's coefficients for addiction and normal groups by Pearson's correlation, respectively.

Significantly different at "P<0.05,
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