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ABSTRACT

This study attempted to analyze the relationship between lifestyle factors and the
Nutrition Quotient (NQ) of adolescents. A questionnaire survey was conducted on 271
middle school students in Busan in November 2019. The subjects were 57 (23.8%) male
and 183 (76.3%) female students. The questionnaire showed that the NQ score of the
participants was 53.5 points. The NQ scores and factor scores for Practice for the male
students were higher than those of female students. The NQ scores for students who
had both dinner and breakfast and their factor scores for Balance and Environment
were higher than that of students who did not take one or more of these meals. The
NQ scores of students who went to bed early and slept longer and their factor scores
for Environment were higher than those of students who slept late and for short durations.
The intake frequency of caffeinated beverages affected sleep hours. Going to bed late,
could be a cause for skipping breakfast. In summary, lifestyle and eating habits have
an impact on each other and it is necessary to educate adolescents to manage their
lifestyles for improving their eating habits.
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Table 1. General characteristics of the subjects

Gender Total
Variables Male Female o :
(n=240)
(n=57) (n=183)

Ist 200 351" 53(29.00 73( 30.4)
Grade 2nd 20(35.1)  75( 41.0) 95( 39.6) 0.919

3rd  17(29.8)  55(30.1)  72( 30.0)
Total 57(100.0) 183(100.0) 240(100.0)
])N(%)
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183'8(76.3%9)°191074, Shd-e 150 73%8(30.4%)
2P 9578(39.6%). 38 7278(30.0%)°1 4t

2. AR 97 ORI 43 AR

ZAL AVIRS] A A AARe} of4, tha
ok AAte] HF ofF % HF AIREE 2ARE
= Table2 ¥ Table 33} &t AY AAl=
A9 91.7%(220%8)7F AHstdon, AY AA¢
AZFS] B2 2% 7A] 2380130t AY AARS]
AAES 8.3%E HWokou ofshyo] datE ot
ZAEo] &oF 4 T YA AolE Bt
(p€0.05). AY AA} T oRAlS AHFF AL A
A19] 34.6%(83%)FoH, oFAl A A7 Bt

Loy At

Table 2. Food intake status of survey subjects

Q% 9A] 528&0|3itt. o& v o g MY upx|et
O 7 A B IS AFE ARE ERI%
¥ Bt F 8A] 23707 UERITE ofy A4
= A 62.5%(15078)7F AHFstRon, ofy
2] A3 AR B @A 7A] 3380]%t.
obd AARS] AAE2 37.5%% EA UEhEt,
2017¢ =HIAGYFRAIME Had7] ofd
ZAE0] 35.4%% YR vt AE Byl
(Ministry of Health and Welfare & Korea
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Centers for Disease Control and Prevention
2017).
A} AR H WARE AwEE A AR

1417k 365, b AjAks 24802 et o}

Gender Total
Variables Male Female o x?
(n=240)
(n=57) (n=183)
) Eating 57(100.0)" 163( 89.1) 220( 91.7) .
Dinner . 6.796
Not eating 0C 0.0) 20( 10.9) 20( 8.3)
) Eating 15( 26.3) 68( 37.2) 83( 34.6)
Night snacks . 2.259
Not eating 42( 73.7) 115( 62.8) 157( 65.4)
Eati 35( 61.4) 115( 62.8) 150( 62.5)
Breakfast e i 0.13
Not eating 22( 38.6) 68( 37.2) 90( 37.5)
Total 57(100.0) 183(100.0) 240(100.0)
1 N(%)
"p<0.05
Table 3. The time of dietary intake of the survey subjects
Gender Total
Variables Male Female ota t—value
(n=240)
(n=57) (n=183)
Dinner? 19:18 + 1:35Y 19:24 + 1:36 7:23 + 1:36 -0.456
Night snacks? 22:18 £ 1:31 21:47 £ 1:08 9:52 £ 1:13 1.526
Last meal time? 20:10 + 2:06 20:27 £ 1:55 8:23 + 1:58 -0.942
Breakfast” 7:34 £ 0:17 7:33 £ 0:26 7:33 £ 0:24 0.129
Y Mean + SD

2 The previous day(yesterday)
¥ The next day(today)
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Table 49 At} Ad {3 AR B o2 & FHADN A E FAEH] S AIZERS 8AIZE o4
0A] 21&01em, tx & 71 AR B 2 o7 Pk AtKNational Sleep Foundation
A TA 148010k 714 ARt FR AR & 2017). 1=y 2 vt S92 ARt
S AL A AIRRE B 6AITE 538030t L g 7A7 218082 FAE o (National
ZF A7) B WARE ATEY HEY AR A Youth Policy Institute 2019), & A7 A=A}
1A 2148, 714 AIREe] A§- 31802 YE E9 FH AR o|lHnt o FEESHA UEr
Sl Ao 714 AR S AR 9 TH RS2 AAA, AAA daprdge] 782l
Hho} WA At Ao Holw, waha] A4 FF= A, ST AE 7 EET)
9] = AR 71 AlRtES g {3 AR oty AFxet o] JleuE A4t =1 AlZt
FEFE = Aoz y74Hn 2 3HSI= Ao] 831K Cho et al. 2015).

o] T FR AIRRE SRt At g
9% 114] 56%, o5 tha & 04] 29802 4. 3L+ B
dego] ottt d” FHASHAHp0.01). ZAF A A JGAIS Bk Table
718 AT FEEE oA A 228, oS 59 At} YA B 53.5% 04, Y9
QA 7A 12825 YEh Hohgo] ofshgEth Aol W2 49 50.18, o 56.24, EA
=52 € 5 AAHPA0.05). ol whEt = Al 51.94, &7 65.77, A 48.5% 22 YEyith
Table 4. The sleep time of the subjects

Gender Total
Variables Male Female (0=240) t—value
(n=57) (n=183)

Bedtime? 23:56 + 1:16Y 00:29 + 1:22 00:21 + 1:21 -2.659
Wake-up time” 7:22 * 0:27 7:13 + 0:28 7:15 + 0:28 21217
Sleep duration (hr)” 726 + 1.16 6.43 = 1.20 6.53 + 1.21 3.550 7

Y Mean + SD

2 The previous day (yesterday)

¥ The next day (today)

? Sleep duration = Bedtime — Wake-up time
"p<0.05, "*p<0.01, "*"p<0.001
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Table 5. NQ-A scores and checklist item scores for five factors

Gender Total
Variables Male Female (0=240) t
(n=57) (n=183)
Overall NQ-A 57.67 + 11957 5221 + 11.09 53.51 + 11.51  3.184 7
Balance
Intake frequency of fruit 1506 £ 548 16.60 + 6.78 1624 £ 6.51 -1.751
Intake frequency of fish 1204 £ 649 1091 + 6.08 11.18 £ 6.18  1.203
Intake frequency of beans or bean products 1497 £ 884 1354 £ 7.78 1388 = 8.05 1.168
Intake frequency of white milk 1125 £ 705 855 + 648 919 + 671 2694~
Mean + SD 5243 + 19.19 4940 + 17.42 50.12 £ 17.86 1.119
Diversity
Refusal of specific food items 1318 £ 455 1140 £ 555 1182 + 537 2441°
Diverse side dishes 2977 £ 962 2600 + 10.61 2689 + 1049 239 "
Number of vegetable dishes 19.11 £ 1221 17.75 £ 1220 18.07 = 12.19  0.738
Mean + SD 61.06 = 21.37 54.66 £ 22.30 56.18 = 22.21 1.910
Moderation
Intake frequency of processed beverages 8.94 £ 5.77 8.68 £ 5.50 8.74 £ 556  0.314
Intake frequency of sweet and greasy bread 10.18 £ 3.31 799 + 4.44 851 = 430 34427
Intake frequency of ramyeon 7.38 £ 3.53 839 + 374 8.15 £ 371 -1.807
Intake frequency of night—time snacks 897 £ 4.30 731 £ 4.68 771 £ 464 23757
Intake frequency of caffeinated beverages 11.61 = 4.01 987 £ 491 1028 £ 476 2703 "
Intake frequency of street food 9.25 £+ 4.69 857 £ 4.0 873 £ 470 0948
Mean + SD 55.61 = 17.61  50.79 £ 17.79 51.94 £+ 17.83 1.791
Environment
Screen time 544 + 466 301 £ 371 359 + 408 35917
Not moving around while eating 3865 £ 815 3801 £ 861 3816 + 849  0.501
Intake frequency of breakfast 24.63 £ 1562 2385 £ 1679 24.04 = 1649  0.312
Mean + SD 67.43 + 22.04 6522 £ 20.69 65.74 £ 21.00 0.694
Practice
Wash hands before meals 2550 £ 835 2192 + 856 2277 = 863 2770
Check nutrition fact labelling 9.64 + 10.00 8.01 + 854 839 £ 891 1.113
Frequency of exercise 22.05 = 12.24  16.09 £ 999 1751 + 10.85 3.344 7"
Mean + SD 56.94 + 1891 4593 + 17.69 48.54 + 1855  4.035 """
Y Mean + SD
"p<0.05, “'p<0.01, ""p<0.001
/ol meh IATE vlwet A, JeY & 55.64, ¥4 66.61, A 57.1%0]4aL o5y
Ak 5707019 oA F e 52,180 2 79 49.2%, ©FF 54.6%, A 50.8%, B3
2 yrehie] Qs M4} ofshiol wla) 9 65,23, AR 45,9902 AF QelolAl bl
Hog & A% YETHp(0.01). 92z o E T #2 F4E HEMATHp<0.001). Al
L ogehge 29 5267, O 6123, A4 % 9EdlNE 29 99 W 9% 4%«
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0.01), T 9] vk Z1F HF'(p<0.05), HaE JFAF A AF4(Kim et al. 2017)
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sl
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Table 6. Distribution of nutritional status by NQ-A scores for five factors

Gender
Variables” Male Female Toral x?
(n=240)
(n=57) (n=183)
High 17( 29.8)? 33( 18.0) 50( 20.8)
Overall NQ-A Middle 29( 50.9) 83( 45.4) 112( 46.7) 7.194 "
Low 11( 19.3) 67( 36.6) 78( 32.5)
High 11( 19.3) 22( 12.0) 33( 13.8)
Balance Middle 24( 42.1) 83( 45.4) 107( 44.6) 1.946
Low 22( 38.6) 78( 42.6) 100( 41.7)
High 19( 33.3) 51( 27.9) 70( 29.2)
Diversity Middle 26( 45.6) 83( 45.4) 109( 45.4) 1.006
Low 12( 21.1) 49( 26.8) 61( 25.4)
High 24( 42.1) 52( 28.4) 76( 31.7)
Moderation Middle 25( 43.9) 98( 53.6) 123( 51.3) 3.776
Low 8( 14.0) 33( 18.0) 41( 17.1)
High 15( 26.3) 32( 17.5) 47( 19.6)
Environment Middle 22( 38.6) 91( 49.7) 113( 47.1) 2.943
Low 20( 35.1) 60( 32.8) 80( 33.3)
High 18( 31.6) 22( 12.0) 40( 16.7)
Practice Middle 29( 50.9) 95( 51.9) 124( 51.7) 14.692
Low 10( 17.5) 66( 36.1) 76( 31.7)
Total 57(100.0) 183(100.0) 240(100.0)

Y Overall NQ-A: > 63.1 (High), 49 to < 63.1 (Middle), < 49 (Low).
Balance: > 71.9 (High), 45.7 to < 71.9 (Middle), < 45.7 (Low).
Diversity: > 69.2 (High), 44.1 to < 69.2 (Middle), < 44.1 (Low).
Moderation: = 59.7 (High), 36.6 to < 59.7 (Middle), < 59.7 (Low).
Environment: > 87.9 (High), 55.5 to < 87.9 (Middle), < 87.9 (Low).
Practice: = 65.8 (High), 40.8 to < 65.8 (Middle), < 40.8 (Low).

2) N(%)

"p<0.05, "*p<0.01
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Table 7. NQ-A checklist item scores for five factors by eating meals

Dinner & Breakfast”

Variables Eating—all Not—eating T_otal t
(n=140) (n=100) (n=240
Overall NQ-A 56.22 + 1108”7 49.52 + 11.06 5338 + 11.54 -4.683
Balance
Intake frequency of fruits 16.38 £ 6.68 16.03 £+ 624 1623 + 649 -0414
Intake frequency of fish 11.53 £ 6.19 10.77 £ 6.19 11.20 £ 6.19 -0.952
Intake frequency of bean or bean products 1474 £ 8.08 1251 £ 790 1380 = 807 -2.156"
Intake frequency of white milk 9.49 £ 6.59 8.60 £ 683 911 £+ 670 -1.034
Mean + SD 5229 + 17.24 4686 + 18.19 49.99 + 1781 -2.378 "
Diversity
Refusal of specific food items 12.13 £ 5.39 11.40 £ 542 11.82 £ 541 -1.047
Diverse side dishes 2794 + 10.57 2535 + 10.25 26.84 + 10.49 -1.920
Number of vegetable dishes 18.17 £ 12.53 18.06 £ 11.92 1812 + 1225 -0.074
Mean + SD 57.95 + 22.50 53.81 £ 22.01 56.19 + 22.34 -1.439
Moderation
Intake frequency of processed beverages 890 + 542 841 £ 574 869 £ 555 -0.683
Intake frequency of sweet and greasy bread 823 + 4.58 877 £ 4.02 846 + 435 0945
Intake frequency of ramyeon 8.37 £ 3.87 779 £+ 342 812 £ 3.69 -1.207
Intake frequency of night—time snacks 720 £ 4.95 850 + 418 775 £ 467 2167
Intake frequency of caffeinated beverages 10.55 £ 4.54 9.83 £ 503 1024 + 476 -1.168
Intake frequency of street food 9.07 £ 4.90 834 £ 439 876 £ 470 -1.214
Mean + SD 53.00 + 17.88 50.29 + 17.85 51.85 + 17.88 -1.172
Environment
Screen time 380 + 4.10 313 + 400 352+ 407 -1.260
Not moving around while eating 39.06 £ 7.82 36.55 £ 931 3800 = 856 -2229°
Intake frequency of breakfast 3262 + 11.89 1213 + 1432 2392 + 1645 -11.877 "
Mean + SD 76.06 + 1598 5094 + 1853 65.39 + 21.12 -11.360 ~
Practice
Wash hands before meals 22.85 + 8.57 2239 £ 871 22,66 £ 8.61 -0.406
Check nutrition fact labelling 8.73 £ 9.59 8.03 + 7.74 843 £ 884 -0.630
Frequency of exercise 17.57 £ 11.21 17.29 + 10.33 17.45 + 10.82 -0.198
Mean + SD 49.00 + 19.13 47.61 £ 1770 48.41 = 18.51 -0.580
U Fating: Fating both dinner the previous day and breakfast the next day
Not-Eating: Not Eating both dinner the previous day and breakfast the next day
2 Mean + SD
"p<0.05, “"p<0.01, “""p<0.001
Table 8. K-mean standardized score for three clusters of bedtime and hours of sleep
Clusters
Variables 1 2 3 F
(n=54) (n=79) (n=107)
Bedtime 22:41 + 0:38 01:54 + 0:42 00:03 + 0:34 428.793 7
Sleep duration 8.33 + 0.34 5.19 + 0.44 7.12 + 0.28 495927

Long
sleep duration
(Early bedtime)

Short
sleep duration
(Late bedtime)

Medium
sleep duration

U Mean + SD
""p<0.001



252 St=R|gAte|dantsta

X ®323 25 2021

Table 99} Ztt. #el == AF (p<0.001) =,

AFE BA(Scheffe-test) 23} “4H AJ71o]
T1F70] " ARbe] B2 T1Fof| B JGA
3ol &9Hom(p<0.05), “FH Algto] %
52 Azl 71 IF T = AL

=y

of sk 1870 Wis) B Jof W

W
6*)
>,
)
o)
[

rlo

f
0,

ol

£

o

u)

(N

jutal

>

S

0,

AP

k1
4>

_EL rE

f
AL
32
T
2
-0
>
ol
off
)
i
X
5" o

Table 9. NQ-A checklist item scores for five factors by sleep times

=7

TV, ?;1‘41%, AFE AR (p<0.01) Hollx

Fo] "W AlZko] 2 1F 7l

vl GoloH| 2 HA4E YERT ol

Algto] HE4E A
| , 591 7H<1

tHp<0.01). AR &5 FollAm A4 999 71 AH Wzrt =3 A AR Alto] W

o]

o

Fg

==

%ol

“«_x
T

Sl i
eep times Total

Variables Long’ Medium® Short® Scheffe ~ F
(n=240)
(n=54) (n=107) (n=79)
Overall NQ-A 5622 + 11777 5333 + 11.30 51.27 + 11.20 5351 + 1151 ca 3.306°
Balance
Intake frequency of fruit 1631 + 6.60 1624 + 606 16.16 £ 7.10 1624 + 6.51 0.010
Intake frequency of fish 10.86 £ 576 10.89 + 595 11.88 + 6.86 11.18 + 6.18 0.661
Intake frequency of bean or bean products 1531 £ 7.95 1242 + 746 14.57 + 866 13.88 * 8.05 3.030
Intake frequency of white milk 10.07 £ 608 833 £ 652 955+ 742 919 £ 6.71 1.529
Mean = SD 51.38 + 18.78 48.17 + 1595 51.62 + 19.42 50.12 + 17.86 1.025
Diversity
Refusal of specific food items 1290 + 494 1145 £ 524 1134 £ 585 11.82 + 537 1.893
Diverse side dishes 2849 + 22,72 27.07 £ 10.14 25.18 + 22.71 26.89 + 10.49 1.776
Number of vegetable dishes 1858 + 12.71 17.22 + 11.82 1876 + 12.31 18.07 + 12.19 0.416
Mean + SD 5831 £ 2272 56.21 + 21.58 54.19 + 2271 56.18 + 22.21 0.597
Moderation
Intake frequency of processed beverages 948 £ 576 894 £ 571 779 £ 508 874 £ 556 1.740
Intake frequency of sweet and greasy bread ~ 9.05 £ 4.04 856 + 451 795 + 422 851 + 430 1.149
Intake frequency of ramyeon 893 £ 2272 766 £ 3.64 810 £ 376 815 £ 371 2.398
Intake frequency of night— time snacks 811 £490 738 £439 778 + 476 771 + 4.64 0.498
Intake frequency of caffeinated beverages 1161 + 425 1064 + 457 857 + 501 1028 + 476 ca 80437
Intake frequency of street food 882 = 487 876 £ 475 862 + 453 873 + 470 0.034
Mean + SD 5494 + 1833 52.25 + 18.87 48,74 £+ 1545 51.94 + 17.83 2.160
Environment
Screen time 475 + 402 358 + 428 254 + 358 359 £ 408 céa 03577
Not moving around while eating 40.14 + 618 3802 £ 9.27 3654 + 893 3816 % 849 0.634"
Intake frequency of breakfast 26.73 + 1459 25.03 £ 1639 20.21 + 17.75 24.04 £ 16.49 0.786"
Mean £ SD 7103 + 1843 67.15 + 2043 5897 + 2242 6574 + 21.00 cab 1.347"
Practice
Wash hands before meals 2334 £ 880 2287 £ 852 2212 £ 870 2277 £ 8.63 5.317
Check nutrition fact labelling 940 £ 9.69 7.84 £ 828 823 £905 839 %891 3214
Frequency of exercise 1876 + 11.12 17.43 + 10.79 16.46 £ 10.70 17.51 *+ 10.85 3.094
Mean + SD 51.19 £+ 20.40 48.60 + 18.28 46,05 + 16.99 48.54 + 18.55 6.426

Y Long: Long sleep duration (Farly bedtime)
Medium: Medium sleep duration
Short sleep duration (Late bedtime)
2 Mean + SD
"p<0.05, “p<0.01,

Ek

p<0.001
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