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ABSTRACT

Purpose: This study investigates the relationship between sleep duration, sleep quality, time
use, and dietary quality of adolescents.

Methods: A cross-sectional study was conducted, enrolling 423 high school students (112 male
and 311 female students) in Chungnam using a questionnaire comprising general characteristics,
sleep status, use of time, and Nutrition Quotient for Korean Adolescents (NQ-A).

Results: On weekdays, male students reported getting 6.6 hours of sleep, which was
significantly higher than the 5.8 hours reported by female students. The sleep quality score
between male and female students was not significantly different on weekdays and weekends.
Comparing the students categorized as getting 6 hours of sleep duration on weekdays and 8
hours on weekends, a significantly higher total NQ-A score was obtained for the long sleep
duration group of female students on weekdays. In male students who reported increased
screen time on weekdays and study time on weekends, there was a greater frequency of short
sleep duration. Our data also revealed that the longer the sleep duration higher the NQ-A
score. In addition, higher NQ-A scores were determined with shorter screen time and more
prolonged exercise time.

Conclusion: Our results suggest that intense study time and excessive use of smartphones
have a negative effect on sleep in high school students. In addition, poor sleep quality and
lack of sleep are likely to affect eating habits and nutritional status. Therefore, there is a

need to provide nutritional education to adolescents imparting knowledge that associates
desirable sleep habits and the correct use of time.
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Table 1. General characteristics of the subjects

Characteristics Total (n = 423) Boys (n=112) Girls (n = 311) %2 (t)-value (p-value)
Grade 6.857 (0.032)
1st 216 (51.2) 60 (53.6) 156 (50.3)
ond 115 (27.3) 21 (18.8) 94 (30.3)
3rd 91 (21.6) 31(27.7) 60 (19.4)
Height (cm) 164.3+8.2 173.7 + 6.2 160.9 = 5.8 19.25 (< 0.001)
Weight (kg) 59.8+ 12.6 70.1+13.0 56.0 = 10.0 10.28 (< 0.001)
Body mass index (kg/m?) 22.02 + 3.71 23.18 + 3.88 21.58 + 3.55 3.91 (< 0.001)
Father's work type 3.170% (0.580)
Full-time 300 (81.5) 72 (79.1) 298 (82.3)
Part-time 64 (17.4) 19 (20.9) 45 (16.3)
Not applicable 3(0.8) 0 (0.0) 3(1.1)
Mother's work type 1.972 (0.373)
Full-time 181 (48.3) 37 (42.5) 144 (50.0)
Part-time 93 (24.8) 26 (29.9) 67 (23.3)
Not applicable 101 (26.9) 24 (27.6) 77 (26.7)

Values are presented as number (%) or mean + standard deviation.
YFisher’s exact test.
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Table 2. Sleep status of the subjects

Characteristics Total (n = 423) Boys (n =112) Girls (n=311) ¥ (t)-value (p-value)

Weekday sleep duration (hr) 6.0+ 1.4 6.6+1.1 5.8+ 1.4 5.880 (< 0.001)
<6 261 (61.8) 54 (48.2) 207 (66.6) 11.728 (< 0.001)
>6 162 (38.2) 58 (51.8) 104 (33.4)

Weekend sleep duration (hr) 8.9+2.2 8.9+1.9 8.9+ 2.3 0.190 (0.850)
<8 235 (55.6) 69 (61.6) 166 (53.4) 2.959 (0.133)
>8 188 (44.4) 43 (38.4) 145 (46.6)

Sleep delay duration (min) 0.634 (0.728)
<15 191 (45.3) 53 (47.8) 138 (44.4)

15-30 142 (33.6) 34 (30.6) 108 (34.7)
> 30 89 (21.1) 924 (21.6) 65 (20.9)

Wake-up delay duration (min) 1.651 (0.648)
<10 951 (59.5) 71 (64.0) 180 (57.9)

10-20 98 (23.2) 924 (21.6) 74 (23.8)
> 20 72 (17.1) 16 (14.4) 56 (18.0)

Perception of sleep duration 2.754 (0.252)
Enough 90 (21.3) 29 (25.9) 61 (19.6)

Normal 146 (34.5) 40 (35.7) 106 (34.1)
Not enough 187 (44.2) 43 (38.4) 144 (46.3)

Reason for insufficient sleep 9.457 (0.092)

Smartphone 230 (57.8) 58 (58.6) 172 (57.5)
Homework 65 (16.3) 10(10.1) 55(18.4)
Self-concept study 23 (5.8) 4 (4.0) 19 (6.4)
Stress 28 (7.0) 7(7.1) 21 (7.0)
Caffeinated beverage 6 (1.5) 3(3.0) 3(1.0)

Others 46 (11.6) 17 (17.2) 29 (9.7)

Appropriate sleep duration (hr) 7.323 (0.194)
>6and<7 30(7.1) 9(8.1) 21 (6.8)
>7and<8 168 (39.9) 40 (36.0) 128 (41.3)
>8and< 10 168 (39.9) 47 (42.3) 121 (39.0)
>10and <12 32(7.6) 5 (4.5) 27 (8.7)
>12 292 (5.2) 10 (9.0) 12 (3.9)

Frequency of feeling sleepy 9.366 (0.053)
Not 46 (10.9) 20 (17.9) 26 (8.4)

1-2 days a week 124 (29.5) 31(27.7) 93(30.1)

3-4 days a week 105 (24.9) 21 (18.8) 84 (27.2)

5-6 days a week 28 (6.7) 7 (6.3) 21 (6.8)

Every day 118 (28.0) 33(29.5) 85 (27.5)
Weekday sleep quality score? 26.7 £ 6.1 26.4 + 6.2 26.8 + 6.0 -0.61 (0.544)
Weekend sleep quality score 28.5+ 6.3 27.8+6.3 28.7 + 6.4 -1.28 (0.200)

Values are presented as number (%) or mean + standard deviation.
bSleep quality score: high (15)-low (75).
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0| 9kto] Sh A 7o) 8AIZE o) A LTk -§-O] 5FA| = QT (155.542 vs. 73.95+%, p < 0.05; 218.9
£ vs.100.6%, p < 0.001).

+H AjZtofl e HAE YR
Aol 2 A YA M4 Table 491 Z2Th F YA W £
o 5H ol A 6AZF o] Ato] 48.3% 2 & 64 PU]HHLQJ 4578 Bk Qo)7 0 2 &9kt) (p <

0.05). FYA T FAE A 759 49 2 Gl o432 6AIRE o)/ d<tol 43.5%

O 2 6AIZF HRhe] 3837 K %QJ&EE =T (p < 0.05). 1B|al FEe| Fpoll= 7
@ FHollA ofahg o] gAlRt mgkto] 42,87 © & 8|7 o] 2] 37.98 H it} f-2J sHA| =3
T} (p < 0.05).
Table 3. Use of time according to sleep duration
Variables Total Boys (n=112) t-value Girls (n=311) t-value
(n=423) Under Above (p-value) Under Above (p-value)
Screen time (min/day) Weekday?  90.6+112.5 126.5+125.1 77.9+110.5 2.18(0.031) 92.0+116.3 76.1+94.9 1.29 (0.197)
Weekend? 291.5+269.8 325.8+326.2 322.3+278.0 0.06 (0.954) 258.0+ 255.6 304.7 = 251.5 -1.62(0.107)
Exercise (min/day) Weekday 12.7 + 43.3 49,2 +70.3 31.6+72.9 0.79 (0.433) 5.0+ 22.6 2.3+16.6 1.20 (0.230)
Weekend 10.4 £ 44.8 31.7+90.3 18.6 = 48.7 1.00 (0.321) 5.4+ 24.3 3.5+18.9 0.78 (0.434)
Study time® (min/day) Weekday  618.8+179.8 586.7+176.5 566.2+165.9 0.63(0.529) 666.5+176.8 569.8+172.0 4.59 (< 0.001)
Weekend 153.5+219.7 155.5+257.9 74.0+172.6  2.00 (0.048) 218.9+ 244.7 100.6+151.1  5.20 (< 0.001)
Public education time Weekday 467.0+108.1 456.7 +69.4 465.0+98.0 -0.52(0.603) 481.8+113.0 444.2+116.3 2.74 (0.007)
Private education time ~ Weekday 57.9+97.8 55.0+93.6 51.7 +95.7 0.18 (0.855) 68.4 £ 107.0 41.7 +78.8 2.49 (0.013)
Weekend ~ 44.5+112.9  44.4+108.7 16.7+68.4  1.65(0.102)  67.3+140.4 26.5+80.9  3.20(0.002)
Self-concept study time  Weekday 93.9+120.1 75.0+130.5 49.5 + 89.6 1.20 (0.234) 116.3 £128.2 83.9+103.0 2.41(0.017)
Weekend 107.6 £172.3 103.3+185.6 57.2+149.8 1.37(0.172) 151.2+198.2 74.1+122.2  4.19 (< 0.001)
Values are presented as mean = standard deviation.
YWeekdays sleep duration: < 6 hours = “under,” > 6 hours = “above.”
2Weekends sleep duration: < 8 hours = “under,” > 8 hours = “above.”
#Public education time + Private education time + Self-concept study time.
Table 4. Score of NQ-AY according to sleep duration
Variables Total Weekday Weekend
(n=423) Boys (n=112) t-value Girls (n = 311) t-value Boys (n =112) t-value Girls (n = 311) t-value
<6hrs >6hrs (p-value) <6hrs >6hrs  (p-value) <8hrs >8hrs (p-value) <8hrs >8hrs (p-value)
(n=54) (n=58) (n=207) (n=104) (n=69) (n=43) (n=166) (n=145)
TotalNQ-A  47.5+11.2 48.5+9.7 51.4+13.2 -1.29 457+11.1 48.3+10.1 -2.00 50.1+11.4 49.9+12.4 0.12 47.5+11.6 45.6+9.9 1.52
(0.200) (0.046) (0.908) (0.130)
Balance 40.7 £18.9 38.3+18.5 43.5+21.6 -1.37 39.8+17.9 42.1+19.4 -1.04 41.5+19.4 40.2+21.7 0.32 42.8+18.3 37.9+18.2 2.35
(0.173) (0.299) (0.747) (0.020)
Diversity 51.0+21.3 51.8+19.7 56.2+21.9 -1.12 50.0+21.8 49.6+ 20.9 0.13 55.7+19.7 51.4+22.6 1.08 50.4+21.6 49.2+21.3 1.08
(0.266) (0.895) (0.284) (0.284)
Moderation 51.4+16.8 46.2+17.3 52.3+17.3 -1.83 51.0+16.9 54.3+15.5 -1.67 47.4+16.7 52.6+18.4 -1.53 51.1+16.3 53.2+16.7 -1.08
(0.069) (0.095) (0.128) (0.289)
Environment 53.9+22.0 58.6+24.4 58.2+24.2 0.07 51.5+21.2 53.7+20.5 -0.88 61.0+22.8 54.3+25.9 1.43 53.5+21.6 50.8+20.1 1.16
(0.941) (0.378) (0.154) (0.247)
Practice 44,2 +31.3 52.1+20.6 59.9+69.8 -0.81 38.3+17.0 43.5+16.6 -2.54 58.7+64.6 52.0+22.7 0.78 41.4+16.4 38.5+17.6 1.50
(0.419) (0.012) (0.436) (0.135)
Values are presented as mean = standard deviation.
NQ-A, Nutrition Quotient for Korean Adolescents.
NQ-A score: low (0)-high (100).
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A o DY (r=-0.13, p < 0.05), B4 FY (r=-0.20, p < 0.001) T} F2| 3t 32| &
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4 (r=0.13,p < 0.05), 74 F Mot 7912 Q1 ol 4TS BTt (r=0.26, p < 0.001).

Table 5. Correlation between sleep condition, time use, and NQ-A

Variables

Weekday Weekend

Sleep duration Sleep quality score Screentime Exercise Studytime Sleep duration Sleep quality score Screentime Exercise Study time

Total (n = 423)

Total NQ-A 0.02Y
Balance 0.03
Diversity -0.05
Moderation 0.03
Environment 0.03
Practice 0.01
Boys (n =112)
Total NQ-A 0.27"
Balance 0.19
Diversity -0.02
Moderation 0.25
Environment 0.11
Practice 0.20
Girls (n = 311)
Total NQ-A -0.01
Balance 0.02
Diversity -0.05
Moderation -0.00
Environment 0.04
Practice -0.03

-0.18"

-0.04
-0.10

-0.20™
-0.18"

-0.02

-0.18
-0.14

-0.27"

-0.19
-0.12
0.06

-0.16"

0.01
-0.06

-0.20"
-0.19"

-0.06

-0.22"  0.04 0.04 -0.10 -0.20™ -0.292 0.06 0.13°
-0.14 0.01 -0.03 -0.08 -0.07 -0.10 -0.00 0.01
-0.12° -0.07 0.05 -0.11 -0.10 -0.13" -0.04 0.02
-0.06 -0.04 0.05 -0.05 -0.19™ -0.06 0.04 0.06
-0.27" 0.08 0.11 -0.02 -0.19™ -0.20" 0.11 0.26™
-0.09 0.03 0.07 -0.03 -0.05 -0.07 0.00 0.01
-0.07 0.09 0.10 -0.04 -0.24" -0.29 -0.01 0.23
-0.18 0.06 -0.02 -0.07 -0.17 -0.14 0.01 0.12
-0.24  -0.09 0.22 -0.22 -0.31" -0.39"  -0.15 0.17
0.16 -0.06 0.09 0.19 -0.20 -0.09 -0.00 0.04
-0.23 0.14 0.11 -0.19 -0.20 -0.36" 0.15 0.30°
-0.06 0.00 0.18 0.02 0.02 0.06 -0.08 -0.03
-0.29™  0.04 -0.00 -0.11 -0.17" -0.20" 0.14" 0.09
-0.16  -0.03 -0.05 -0.07 -0.01 -0.10 -0.02 -0.02
-0.09 -0.09 0.00 -0.10 -0.04 -0.06 0.04  -0.03
-0.14  -0.04 0.04 -0.09 -0.19" -0.07 0.09 0.07
-0.30™ 0.10 0.09 0.01 -0.19" -0.14" 0.10 0.23™
-0.21" 0.22"  -0.07 -0.06 -0.09 -0.26™ 0.24™  0.05

NQ-A, Nutrition Quotient for Korean Adolescents.
Ypartial correlation coefficient (r) adjusted by academic grade, body mass index, father’s work type, mother’s work type.

"p < 0.05; “p < 0.01; “"p < 0.001.
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