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ABSTRACT

Objectives: This study was conducted to examine the length of exposure to smartphone and
its association with dietary behavior toward snacks, lifestyle, and nutrition knowledge in
elementary school students.

Methods: Subjects were 372 5th and 6th grade schoolchildren in Cheongju, Korea, and data
was collected by a self-administered questionnaire. They were divided into two groups by
the time spent using smartphone: moderate (<2 hours/day) and overexposure (> 2 hours/day).
Data was analyzed using frequency analysis, y>-test, and independent t-test as well as
analysis of covariance when necessary.

Results: Approximately half of subjects (41.4%) reported spending >2 hours/day using
smartphone. That habit was more frequent among students in the 6th grade, those who
received more monthly allowance, and who has a working mother. 63.4% of the subjects
reported that they consumed snacks while watching television, using a computer and/or a
smartphone and 48.1% said that they consumed snacks while they use a smartphone. Both
situations were most prevalent among those with overexposure to smartphone (=2 hours/
day). We also observed that a higher percentage of subjects from the overexposure group
spent more money on snack foods with the preference for ice cream, fast food, and
carbonated drinks. Further, those in the overexposure group consumed more ice cream,
cookies, and carbonated drinks. In addition, they had less desirable dietary behavior and
health-related lifestyle (sleep duration and frequency of regular exercise) compared to those
with moderate smartphone usage (<2 hours/day). However, there was no statistical difference
in nutrition knowledge among children with different degrees of smartphone usage.

Conclusions: Our results showed that longer smartphone use was associated with less
desirable snack preference/consumption and other dietary behavior in elementary school
students. Thus interest and positive attitudes towards healthy snacks and diet should be
reinforced in nutrition education programs, especially for those who are prone to use
smartphones.
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Table 1. General characteristics of the study subjects by smartphone usage time
Smartphone usage time
) Total 5
Variable N=372) < 2 hours/day > 2 hours/day X p value
(N=218) (N=154)
Gender Male 193 (51.9)" 121 (565.5) 72 (46.8) 2.769 0.096
Female 179 (48.1) 97 (44.5) 82 (63.2)
Academic year 5" grade 191 (51.3) 122 (56.0) 69 (44.8) 4,498 0.034*
6" grade 181 (48.7) 96 (44.0) 85 (55.2)
Obesity index (%)? Underweight (< —10) 131 (35.2) 70(32.1) 61 (39.6) 2.232 0.312
Normal 205 (55.1) 125 (57.3) 80(51.9)
Obese (>20) 36( 9.7) 23 (10.6) 13( 8.4)
Monthly allowance <10 146 (39.2) 96 (44.0) 50 (32.5) 10.333 0.016*
(1,000 won) 10~19 104 (28.0) 63(28.9) 41 (26.6)
20~29 69 (18.5) 37 (17.0) 32(20.8)
>30 53(14.2) 22(10.1) 31 (20.1)
Mother’s education < High school 156 (41.9) 80 (36.7) 76 (49.4) 5.944 0.051
College 178 (47.8) 114 (52.3) 64 (41.6)
> Graduate school 38 (10.2) 24 (11.0) 14( 9.1)
Employment state of the mother Employed 278 (74.7) 152 (69.7) 126 (81.8) 6.989 0.008**
Unemployed 94 (25.3) 66 (30.3) 28 (18.2)
Time spent on smartphone use Never 38 (10.2) 38 (17.4) 0( 0.0 372.000 0.000%#*
(per day) <2h 180 (48.4) 180 (82.6) 0( 0.0
2~4h 122 (32.8) 0( 0.0 122(79.2)
>4h 32( 8.9) 0( 0.0 32(20.8)
Smartphone addition? Non-addicted 362 (97.3) 216 (99.1) 146 (94.8) 6.312 0.019*
Addicted 10( 2.7) 2(09 8(52
Time spent on watching TV Never 62(16.7) 37(17.0) 25(16.2) 6.716 0.152
(per day) <1h 105 (28.2) 70(32.1) 35(22.7)
1~2h 133 (35.8) 77 (35.3) 56 (36.4)
2~3h 38(10.2) 18 ( 8.3) 20(13.0)
>3h 34(9.1) 16( 7.3) 18(11.7)
Time spent on computer use Never 210 (56.5) 120 (55.0) 90 (58.4) 2.694 0.611
(per day) <1h 73(19.6) 44 (20.2) 29 (18.8)
1~2h 59 (15.9) 39(17.9) 20(13.0)
2~3h 13( 3.5) 7(32) 6( 3.9
>3h 17 ( 4.6) 8(3.7) 9( 5.8)

1) N (%)

2) Obesity index = (body weight — standard body weight) / standard body weight x 100

3) Non-addicted (S-scale score < 41 pt), Addicted (S-scale score > 42 pt)

* p < 0.05 **: p<0.01,
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*xk 5 < 0,001

AFE ARRAIZES A gl50] 56.5%=
S X313 a1, 77 o 1AIRF )9 (19.6%), 1~24]
7H(15.9%)<=01 0Tk 2HEESE ARSAIRE} TV APYAIRE B

= AFE AT 2] RS w0l s,

2. WD NYS

Table 22 ZAFWEAFS] 7121 9ed 28 %8 ~n}
SA7ke]] whe} n] st Ao}, sk 7S
S= 138)7) 56.5% % 71 Wk, 23] o)Ak

w

6.0%, 2=

] o)1=

5

ol why

e ALY S B

U= B2 7.5%0130 . APTEE AL
AZPE R 2A)7F iRkel|lA] 18] 38k 4
A7 o)A 49.49% R T} T

27} 61.5%%
23] o2 A5k

A9 2212k ulgto] 31,2910 Hla 24171 o
A 429%% H & 4TS W ﬂE1r(p 0.056). AFIE

AFgAIZE BebAl 2A12F ]k
H & (41.3%)S BQl vhd 2412

(e}
=k,

AHeh=3 900] H1e(22.1%)°] H
2= 397 tHp <0.05). 12 AdE A

O

AT,

A9 webel o

ool M= 2~33

o] 4Ql Aol 213l

] areARee.

o] 60.8% =



44 « 2RLEZEANEA| 7o) wpe 7 S E Ale)E g

Table 2. Snacking behaviors of the study subjects by smartphone usage time

Smartphone usage time

) Total o
Variable N=372) < 2 hours/day > 2 hours/day x p value
(N=218) (N=154)
Frequency of snacking Never 28( 7.5) 16( 7.3) 12( 7.8) 5.781 0.056
1/day 210 (56.5) 134 (61.5) 76 (49.4)
> 2/day 134 (36.0) 68(31.2) 66 (42.9)
Snack preparation Purchased themselves by 167 (44.9) 91 (41.7) 76 (49.4) 2118 0.347
Purchased by family 140 (37.6) 87 (39.9) 53 (34.4)
Made by family 65(17.5) 40(18.3) 25(16.2)
Reasons for snaking Hungry 268 (72.0) 156 (71.6) 112 (72.7) 5.824 0.213
Given by mother 35( 9.4) 23 (10.6) 12( 7.8)
Bored 27 ( 7.3) 11( 50 16 (10.4)
Habit 24 ( 6.5) 17(7.8) 7(4.5)
Other reasons 18 ( 4.8) 11( 5.0) 7( 4.5)
Place where snack foods are Home 278 (74.7) 171 (78.4) 107 (69.5) 3.937 0.415
consumed Private academy 49(13.2) 25(11.5) 24 (15.6)
Convenience store 20( 5.4) 10( 4.6) 10( 6.5)
Street 13( 3.5) 6(28) 7(45)
Other locations 12( 3.2) 6( 2.8) 6(39
Amount spent on snack foods < 1,000 won 135 (36.3) 90 (41.3) 45 (29.2) 9.464 0.024*
(er day) 1,000~1,999 won 141 (37.9) 81(37.2) 60 (39.0)
2,000~2,999 won 60 (16.1) 26(11.9) 34 (22.1)
> 3,000 won 36( 9.7) 21 ( 9.6) 15( 9.7)
Factors considered when Taste 226 (60.8) 133 (61.0) 93 (60.4) 5.165 0.396
choosing snack foods Price 86(23.1) 51 (23.4) 35(22.7)
Nutrition 30( 8.1) 21 ( 9.9 9(58)
Quantity 16( 4.3) 8(37) 8(52)
Convenience 8( 22 3( 1.4) 5(3.2)
Other 6( 1.6 2(09) 4( 2.6)
Consumption of snack foods while  Yes 236 (63.4) 122 (56.0) 114 (74.0) 12.695 0.000%**
watching TV or using , computer
andjor smartohones No 136 (36.6) 96 (44.0) 40 (26.0)
Kinds of devices associated with  Smartphone 143 (48.1) 58 (39.7) 85 (566.3) 21.887 0.000%***
snacking? v 127 (42.8)  73(50.0) 54 (35.8)
Computer 27 ( 9.1) 15(10.3) 12(7.9)

1) N (%)

2) N = 297: Multiple responses among subjects who answered yes for consuming snack foods during TV watfching, computer and/

or smartphone use
* p < 0.05 *** p<0.001

7P WSk, 11 vk 7HA (23.1%) & UERTE TV Al

%, 2| e ATpEE AL A

7FS W= AL} 63.4%

o i

2 O ASR, AEE AMgARte] b 2

ARE o el TEvRbaL SR WIS (74.0%)2 24131 1)
Rhell X 2] 1] (56.0%) ol Wlsh o s3kaL, 12 219] B4
o] A3 (p < 0.001). 53] APFEE ARGA] IHA S W=
Uhe 4971 48.1%, TV A%A] 1H4s Heths Hl&o]
42.8%= Rl3 vlEE Bl o, 7k A 9w xx)
7712 AuEZC R S HlEo] ARFEE ARGAIRE 24]

ol A
&y

HAHAA]o

RS T B

3. MM Moo MAMAHIE

13E&79] bl tigt A5 =2

o} 2}, A

7 25EA0) AE

ZARE
Sh= 714

(<)

gul
[e]
i=]

1REH(39.7%) Bt 2A13F o) (56.3%) oA B =3k,
1 2130 (p < 0.001).

= Table 3
< 4 (4.37

/63 0% 7P = e oM, T 0% ofo] Aad

(4.297),

A= =
AR

(4.2174), A7 (4.064), FA7F(3.79

), AEFE(3.757), B (3.70%), &A= (3.67



Ak Wl EA - 45

%) £02 Uekdth, 2mhEE AR il ool k9] FHMEE F 1818 71F0% T (1) RE 0
H(p <0.01), HAEFE=(p <0.05), A5 (p < 0.05) A7 B AE Foste] 45 A3 (Table 4),
o 3EReIA 27 olde] A AT fOAOR B WS F 4.2681% 1 Mol AHTACH, $h - HAE
A ek, et S R BSOS ROIF ol & F 3,943, ool aTg F 2.813)2 vhekuieh, WA
2 ekl (F 1.988)), BAFSE (1.828)), ¥4 (F 1.618]), A1 -

Table 3. Snack preferences by the smartphone usage time of the study subjects

. Total Smartphone usage fime p value
Food flem (N=372) = hofgqsé?oy : 2([\7 S]Jr;,/ﬁoy t Unadjusted Adjusted”
Fruits™ 4.37 £0.87%¥ 4.42+0.88 4.31£0.86 1.181 0.251 0.112
lce cream 4,29 £0.80 4.19+£0.83 4.44+0.73 -2.956 0.003** 0.007 **
Flour based food 421 £0.93 416£1.01 4,28 +£0.78 -1.275 0.203 0.231
Noodles 4,06 £0.97 4,02+1.01 413+£091 -1.093 0.275 0.215
Cookies 3.79+£1.01 3.74+£1.03 3.86+0.96 -1.139 0.255 0.217
Fast food 3.756+1.06 3.64+£1.06 3.90+1.05 -2.340 0.020* 0.015*
Bread’ 3.70£0.99 3.70+£0.99 3.70+1.00 -0.039 0.969 0.853
Carbonated drinks' 3.67t1.15 3.56+1.15 3.84+£1.12 -2.317 0.021* 0.012*
Candy-chocolate-caramel 3.58+1.16 3.48+1.18 3.71+1.11 -1.917 0.056 0.071
Fried food " 355+1.11 3.49+£1.12 3.63+1.08 -1.192 0.234 0.133
Fish cakes' 3.50+1.14 3.48+1.13 3.53+1.15 -0.424 0.672 0.639
Milk and dairy products 3.45+1.18 3.49+1.20 340+1.15 0.727 0.468 0.366
Rice cake 3.42+1.04 3.50+1.04 3.30+1.03 1.842 0.066 0.070
1) Adjusted by gender and grade
2) Mean = SD

3) 5-point Likert scale was used from 1 (strongly dislike) to 5 (strongly like)
1t p < 0.01 (Grade difference)

T: p <0.05 111 p < 0.001 (Gender difference)

* p<0.05 **: p<0.0l]

Table 4. Intake frequency of snack foods by the smartphone usage time of the study subjects

. Total Smartphone usage fime p value

Food ffem (N=372) = hofgﬁsé?Oy - Q(I\Ti)#rg/ﬁoy ' Unadjusted Adjusted”
Fruit 4.26 +2.40?7 427 £2.44 4.24 +2.36 0.125 0.901 0.668
Milk and dairy products* 3.94+2.68 4,05+ 2.69 3.78 £ 2.67 0.960 0.338 0.279
Ice cream 2.81£2.04 2,63 +£2.03 3.06+£2.04 -2.026 0.044* 0.063
Cookies 1.98+£1.75 1.79 £1.65 225+ 1.86 -2.463 0.014* 0.013*
Carbonated drink™ 1.82+1.89 1.564+£1.73 221 £2.04 -3.309 0.007 ** 0.002*
Flour based food' 1.61£1.71 1.55+1.67 1.70+£1.76 -0.794 0.428 0.405
Candy-chocolate-caramel 1.60+1.76 1.48+1.75 1.76 +1.76 -1.552 0.121 0.179
Noodles™* 1.56+1.54 1.43+1.48 1.74+£1.62 -1.891 0.059 0.056
Bread 1.26+1.30 1.28+£1.29 1.24+1.31 0.327 0.744 0.684
Fast food'™ 1.11£1.37 1.05+1.40 1.20+£1.32 -1.006 0.315 0.295
Fried food™* 097+1.25 091+1.20 1.05+1.32 -1.109 0.268 0.252
Fish cakes'™* 0.81+1.21 0.81+£1.26 0.81+1.14 -0.037 0.971 0.995
Rice cake 0.81+1.15 0.85+1.27 0.75+0.97 0.783 0.434 0.375

1) Adjusted by gender and grade

2) Mean £ SD: edting frequency per a week

1 p <0.05 1t p <0.01 (Grade difference)

T: p <0.05 11: p < 0.01 (Gender difference)
* p<0.05 **: p<0.0l]
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Table 5. Dietary behavior of the study subjects by smartphone usage time

Total
(N=372)

Variable

Smartphone usage time
< 2hours/day > 2 hours/day t

p value

Unadjusted Adjusted”

(N=218) (N=154)
Eat three meals regularly? 413£1.07¥ 421£1.05 4.02£1.10 1.701 0.090 0.144
Eat breakfast everyday? 402+1.30 4.14x126 386*+1.30 2057 0.040* 0.060
Eat fruits and vegetables every day? 3.74+£1.10 382x1.10 363x1.10 1.618 0.107 0.102
Eat a balanced diet with various foods? 3.73+1.01 389+1.00 350+0.99 3.667 0.000*%** 0.000%**
Eat dishes with meat, fish, eggs, and/or beans every day? 356+1.05 361x1.10 349+096 1.128 0.260 0.227
Drink milk and dairy products everyday*'? 3.68+1.27 370%+1.27 3.65+1.27 0358 0.720 0.712
Avoid spicy, salty, and sweet foods with arfificial seasoning? 3.04+1.00 3.17+£1.03 286+1.94 2928 0.004**  0.006**
Eat greasy foods more than once every other day™4 355+1.12 361+1.13 347+1.12 1.112 0.267 0.345
Eat processed, instant foods instead of a proper meal”) 3.65+1.10 382+1.05 340%£1.13 3.624 0.000%** 0,000%%**
Eatice cream, cookies, carbonated drinks, candy and 3384113 357+1.11 3104110 3997 0.000%* 0.000%**
others for snack foods every day”
Total score 36.48 £5.70 37.52+5.63 34.99+£549 4314 0.000*** 0,000%**

1) Adjusted by gender and grade

2) 5-point Likert scale was used from 1 (strongly disagree) to 5 (strongly agree)

3) Mean £ SD

4) 5-point Likert scale was used from 1 (strongly agree) to 5 (strongly disagree)

} p<0.05 $ p <0.01 (Grade difference)
1. p < 0.05, t1: p < 0.01 (Gender difference)
* p < 0.05 **: p<0.01, *** p < 0,001



Table 6. Nutrition knowledge of the study subjects by smartphone usage time

Totdl Smartphone usage time p value
Variable < 2 hours/day > 2 hours/day ) '
N=372 il
( ) (N=218) (N=154) Unadjusted Adjusted
In order to get vitamins, it is better 1o consume fresh fruits 087 +0.347 0894032 084+036 1.130 0.259 0.145

and vegetables’
Milk and dairy products make bones and teeth stronger 0.87+0.33 0.89+0.31 0.85+0.36 1.097 0.274 0.266

Instant foods are easy o cook and nutritious and thus,

itis okay to consume a loft 080+040 079041 0.81x040 -0.381 0.704 0.996

It is okay 1o skip breakfast if consume enough at lunch and
dinner

To prevent constipation, it is better fo consume adequate
amounts of vegetables, fruits, and seaweeds

Cookies do not contain lots of sodium since it is not salty® 0.75+043 0.78+£0.41 0.70x046 1.793 0.074 0.031*

Foods such as hamburger, pizza, and fried chicken are
abundant in vitamins and minerals

It is okay to consume lots of salt since it is an essential
mineral necessary for the body"

Carbonated drinks such as coke does not have calories 069046 0.72+045 066048 1.312 0.190 0.113

0.77+042 0.78+042 0.77+£042 0.307 0.758 0.701

0.77+042 0.77+£042 0761043 0244 0.807 0.673

0.75+044 076043 0.73%+0.44 0.504 0.614 0.568

0.74+044 073+£044 0751043 -0.418 0.676 0.860

Nutritious foods refer fo foods with high calories 0.63+048 0.63+048 0.62x049 0316 0.752 0.623
Eating too much fiuits can lead o weight gain 051050 050+050 0.52+£050 -0.369 0.712 0.997
Total score' 8.15+272 824+267 8011282 0.823 0.411 0.229

1) Adjusted by gender and grade

2) Score 1 for comect answer, score 0 for wrong answer or | don't know, Mean + SD
1 p < 0.05 (Grade difference)

T: p <0.05, tt: p < 0.01 (Gender difference)

* p < 0.05

Table 7. Dietary habits and lifestyle of the study subjects by smartphone usage fime

Smartphone usage time

) Total 5
Variable N=372) < 2 hours/day > 2 hours/day x p value
(N=218) (N=154)
Hours of sleep < 7 hours 93 (25.0)" 50(22.9) 43 (27.9) 3.759 0.153
7~9 hours 204 (54.8) 117 (53.7) 87 (56.5)
>9 hours 75 (20.2) 51(23.4) 24 (15.6)
Exercise (> 20 min) Never 93 (25.0) 53 (24.3) 40 (26.0) 6.137 0.047*
1~3 fimes/week 132 (35.5) 68(31.2) 64 (41.6)
> 4 times/week 147 (39.5) 97 (44.5) 50 (32.5)
Frequency of eating out Never 20( 5.4) 12( 5.9) 8( 5.2 3.432 0.330
1~3 times/month 174 (46.8) 103 (47.2) 71 (46.1)
1~2 times/week 142 (38.2) 87 (39.9) 55(35.7)
> 3 fimes/week 36( 9.7) 16(7.3) 20(13.0)
Skipping meals due to watching V. Never 339 (91.1) 201 (92.2) 138 (89.6) 0.812 0.666
and use of computer and/or 1~3 fimes/month 22( 5.9) 11 ( 5.0) 11( 5.0
smarfohone > 1 time/week 11( 30) 6(28) 5(3.2)
1) N (%)
* p < 0.05
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