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Abstract

This study was conducted to evaluate the overall dietary habits and nutritional status of 294 elementary school students
located in Gwangju using the NUTRILITE nutrition quotient (NQ). The NQ score of the subjects was 59.5 out of 100, which
corresponds to the level requiring “monitoring”. Compared to the 64.4 score of students in the 5" and 6" grades of six
metropolitan cities, the scores of the present subjects were lower. The NQ components were 57.4 for balance factors, 52.4
for moderation factors, 55.0 for diversification factors, 57.6 for practice factors, and 80.1 for environmental factors.
Regarding the characteristics according to the NQ level, the score (61.5 in 7 times/wk vs. 55.3 in 1-2 or none times/wk)
tended to be higher in subjects who frequently eat with their families (p<0.001). In conclusion, nutrition education should
be provided to students to increase the frequency of meals with their families, to develop a habit of exercising regularly, and
reduce the consumption of ramen, cookies, and processed drinks that are frequently consumed. These results can be used
as basic data to develop nutrition education programs to improve the dietary habits and nutritional status of students in

Gwangju.
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1. GIFCHAMRLS] RIS
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(50.3%)e.2 L= A, 53PS 15878 (53.7%), 63Hd-2
136 (46.3%)°1Att. BMIZ ©]§-3 H|v= EFor= o
ARl 10.8%7F AAE, 74.1%7F Aol o, Jdakay ol
8.4%, o13H4 2] 2.8%7} H|vtel| 3Fsl3iTt. A AVJ% 1
WM oJstAol|A] Y]S5k 02 SAITF 308 A=
< Fgoia Yelgth &5 A7 95l 49 39.7%7F

S CIAIZE o1 958 It SHE oy, e
142%7} old sFstia SB3tHaL 3 308 IR &
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i ol:o

A gEogE Yl ofSAollA ZHz}F 345, 42.5%E
T BF AR &= o] 288 o) Wet SHT
&0l 7V =7 YelEth 715 749 = 4okl &
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S| ARl dFdel T ol Al 3HE W&
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<Table 1> General characteristics of children in Gwangju

Total Boys Girls
n=294 n=146 n=148
Grade, 1(%) " grade 158 (53.7)" 78 (53.4) 80 (54.1)
6" grade 136 (46.3) 68 (46.6) 68 (45.9)
Height (cm) 152.6+7.8? 152.5+8.4 152.7+7.2
Weight (kg) 45.8+19.7 46.7+10.4 44.94259
BMI (kg/m?), n (%)
Children’s anthropometric measure Under weight 31 (10.8) 13 9.1) 18 (12.6)
Normal 218 (762) 103 (72.0) 115 (80.4)
Overweight 21 (7.3) 15 (10.5) 6 (42)
Obese 16 (5.6) 12 (8.4) 4 (2.8)
Sleep duration (hrs) 8.5£1.2 8.6£0.8 8.4+£13
o . <30 110 (37.4) 34 (23.3) 76 (51.4)
Exercise EH(‘;)(m‘“/daY)’ 30-<60 105 (35.7) 54 (37.0) 51 (34.5)
’ >60 79 (26.9) 58 (39.7) 21 (142)
<3,000 43 (14.8) 20 (13.8) 23 (15.8)
Pocket money per wk (Won), 3,000-<5,000 64 (22.0) 36 (24.8) 28 (19.2)
n (%) 5,000-<10,000 72 (24.7) 39 (26.9) 33 (22.6)
Other (wWhenever needed) 112 (38.5) 50 (34.5) 62 (42.5)
3 or less 21 (7.2) 10 (6.9) 11 (7.5)
The number of family members, 4 170 (58.4) 86 (59.3) 84 (57.5)
n (%) 5 77 (26.5) 37 (25.5) 40 (27.4)
>6 23 (7.9) 12 (8.3) 11 (7.5)
1-2 or none 38 (12.9) 13 (8.9) 25 (16.9)
Frequency of family meals 34 37 (12.6) 21 (144 16 (10.8)
(times/wk), n (%) 5-6 59 (20.1) 34 (23.3) 25 (16.9)
>7 160 (54.4) 78 (53.4) 82 (55.4)
Maternal employment, Employed 195 (66.3) 103 (70.5) 92 (62.2)
n (%) Unemployed 99 (33.7) 43 (29.5) 56 (37.8)
NQ score 59.5+9.9 60.5+£10.0 58.55+9.7

NQ: Nutrition quotient.

BMI, Pocket money per wk and the number of family members: The response base differs because there are cases of no responses.

DValues are expressed as number (%) for categorical variables.

DValues are expressed as mean=standard deviation for continuous variables.
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2. SIFILHARRIS| A ZEAMEH| <Table 2> Food intake frequency of the subjects (continued)
AT dAte] AFAHFH R EE <Table 2>9F 2t} 24/ Food intake frequency N (%)
WA A L]el] el gk | AAF Al 27 E A ST Never 0(0.0)
Hl&0] 34.0%= 7HE =%, 174 olst= AdFgthar § 1 time/month 10(3.4)
3t vl o] 7.5%2 UERTE el A3 e dFd Meat 1 time/2wks 35(11.9)
off 3-4H AHATAL FS F7F 43.9%= 7P =%, 3§ 1 time/wk 83(28.2)
Zo 1Holgtal L3 A7) 24.8%, 350l 2 o]Ato] 3-4 times/wk 136(46.3)
19.4%, 4FLell %= =A] Gerkal ST HES 2.0% 1 time/day 30(10.2)
Aok 8 59 A5 A7 1M HABHE 1)go] 1 Never 144.)
=9k, ko 28 o)A A3ty SEE v]go] 16.7%, 1 time/month 57(19.4)
AFo] M= Hx] herial S9E vgo] 16.0%3Att. T Fish 1 time/2wks 70@238)
ouf T YHE AFL 1ol S vgol 1 fime/ vk 10636.1)
25.2%, AFLoll 3-480] 24.5%, 25-Uel| 1Helg SHE 34 times/wk 42(14.3)
H o] 19.0%e10.0m, Hx) eFerha SHE W&ol 82% I dme/day 501.7)
= et &7 AHE 950 348 HARTR & Never e
Sk gl 463%, & 2ol 1 AAVTHT S Hgo| ! timefmonth 2909
3.4%°10th A AN = dFA 19 HIF s 5 Processed meat ! t?me/2 ks 63214
Tt vlgo] 36.1%= 71 =9kT, BX) srerky Sxkg vl ! timewk 11609.5)
So0] 4.8%0131T} W, 2A1A] So) 71w SRe] A= ZA} 3-{ tlrr/les/wk 74(25.2)
dtel 39.5%7F Q5] 1ol SR, sl | i 22)2

W ool AT SHE3E HIEo] 1.7%= Uebstth 2hd .
o M= ozole] 19 Aty Sohal B gol 1 time/month 34(11.6)
e = = = 1 time/2 wks 47(16.0)
50.0%% 7F¢ =4 Yehtar, 93l 3-4H0] 20.7%, 25 Ramen | ek 147(500)
3-4 times/wk 61(20.7)
<Table 2> Food intake frequency of the subjects 1 time/day 3(1.0)
Food intake frequency N (%) Never 11(3.7)
<1 22 (1.5) (Chizzzefo:)ai N 1 time/wk 100(34.0)
Vegetable 2 100 (34.0) carbonated ’beverag’e 3-4 times/wk 117398)
(excluding kimchi, 3 92(31.3) etc.) Once a day 51(17.3)
per each meal) 4 36(12.2) 2 times/day 15(5.1)
5 44(15.0) Never 12(4.1)
Never 6(2.0) 1 time/month 33(11.2)
1 time/wk 29(9.9) Processed 1 time/2 wks 55(18.7)
Fruit 3-4 times/wk 129(43.9) beverage 1 time/wk 99(33.7)
Once a day 73(24.8) 3-4 times/wk 72(24.5)
2 times/day 57(19.4) 1 time/day 23(7.8)
Never 47(16.0) Never 188(63.9)
1 time/wk 42(14.3) 1 time/month 47(16.0)
White milk 3-4 times/wk 74(25.2) Caffeine drink 1 time/2 wks 18(6.1)
Once a day 82(27.9) 1 time/wk 23(7.8)
2 times/day 49(16.7) 3-4 times/wk 13(4.4)
Never 24(8.2) 1 time/day 5(1.7)
1 time/month 41(13.9)
Soy & ! time ws 609.0) Lol 19l 16.0%, & 2ol 1¥o] 11.6%, o] 130l
soy products 1 time/wk 74(25.2) 1.0%, %] SR=th= Swto] 0.7%2c}. FAHEZe, A %
3-4 times/wk 72(24.5)

gh == gAY 7153 BEel 2, B, T 50l A4

I time/day 2702) ME Azl 3.4 Aty Suhel Hjgo] 30.8%
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Aoj] 1] 34.0%, HFol 1H9]

5.1%= YepEth 7 259
SHS HlEo] 33.7%,
L= 24.5%, 3FFo 1 o)At

Q)
=

o
AR e A9 7.8%tt FHEgl 0;(744 il
Yz =83 5o dHe HA Eevhal $Ee HE o
63.9%% 7P =okth. e A7t shayel epd, 3
A E w2, b 5] AdF AL B89 Aes B

Aok, S

Bl
Skl
a,

68.0%, =
W 78.5%, A58k 80.5%= THo| 2R Z718I
A5 A F 18] ol FHEE 4

R7F AAE 20173 S AL FEEA] o)

29 F18] of§ HEEFE H4F g0l 25T

HFshe v&o]

81.4%=% =1 YERATHKim et al. 2019). 2 Aol 2hA
AFl A A Lol 11 AFH(50.0%)3THL
B g Hlgo] 7P =9k, dFdel 341 A FH AT
oL ST SR 207% siFEiln. E7]e s
T 5o IAW AFe] AFA7E 7 sk A1710H (Ko et al.
2015), 53] oFg=e] A AFe] ool Lol 2F
218 E5)M sk Ro® B3 QitkHer 2015). ©
23 HAEFE HH 9 717#”“ AFH7F S7Fke A,
A9, SE7, T2 Al 37 S7eke v HlEPﬂ
A AFH7E B Hol 9 = EE =
#3H(Ko & Kang 2014). 19| 253 9 7|5%7} o
Wt FEH FAETE dHA JSE R (Lee et al.

U7]z1 }\]o]

<Table 3> Characteristics of subjects according to NQ grade (n=294)

NQ grade
Lowest Low High Highest p value
0-59.1 59.2-65.7 65.8-72.3 724-100
n 142 ) 52 28
Sex. n (%) B?ys 62 (43.7)) 40 (55.6) 26 (50.0) 18 (64.3) o102
Girls 80 (56.3) 32 (44.4) 26 (50.0) 10 (35.7)
Grade, n (%) 5 77 (54.2) 45 (62.5) 25 (48.1) 11 (39.3) 0154
6 65 (45.8) 27 (37.5) 27 (51.9) 17 (60.7)
Underweight 13 (9.4) 6 (8.8) 10 (19.6) 2 (7.)
BMI (kg/m?), Normal 104 (74.8) 52 (76.5) 39 (76.5) 23 (82.1) 0214
n (%) Overweight 11 (7.9) 5(74) 2 (3.9) 3 (10.7)
Obese 11 (7.9) 5(74) 0 (0.0) 0 (0.0)
Sleep duration (hrs) 8.4+1.17 8.5+1.2 8.4+1.2 8.7£1.8 0.500
o _ <30 65 (45.8) 25 (34.7) 13 (25.0) 6 (214)
Exercise E”(lf/ §mm/da”’ 30-<60 44 (31.0) 28 (38.9) 2 (42.3) 12 (42.9) 0.092
° >60 33 (232) 19 (26.4) 17 (32.7) 10 (35.7)
<3,000 16 (11.3) 8 (11.4) 13 (25.0) 6 (21.4)
Pocket money per wk 3,000-<5,000 35 (24.8) 15 (21.4) 5 (9.6) 9 (32.1) 0.158
(Won), n (%) 5,000-<10,000 37 (26.2) 19 (27.1) 14 (26.9) 2 (7.1
Other (whenever needed) 53 (37.6) 28 (40.0) 20 (38.5) 11 (39.3)
3 or less 12 (8.6) 2 (2.8) 6 (11.8) 1 (3.6)
The number of 4 78 (55.7) 45 (62.5) 29 (56.9) 18 (64.3)
family members, 0.428
n (%) 5 38 (27.1) 16 (22.2) 15 (29.4) 8 (28.6)
>6 12 (8.6) 9 (12.5) 1 (2.0) 1 (3.6)
1-2 or none 25 (17.6) 5 (6.9) 7 (13.5) 1 (3.6)
FrequeHC}./ of family meals 3-4 22 (15.5) 12 (16.7) 3 (5.8) 0 (0.0
(times/wk), 0.008**
n (%) 5-6 29 (20.4) 14 (19.4) 13 (25.0) 3 (10.7)
>7 66 (46.5) 41 (57.0) 29 (55.8) 24 (85.7)
Maternal employment, Employed 99 (69.7) 48 (66.7) 32 (61.5) 16 (57.1) 0,508
n (%) Unemployed 43 (30.3) 24 (33.3) 20 (38.5) 12 (42.9)

NQ: Nutrition quotient.

BMI, Pocket money per wk and the number of family members: The response base differs because there are cases of no responses.

" Values are expressed as number (%) for categorical variables.

? Values are expressed as mean + standard deviation for continuous variables.

Significantly different at ™ p <0.01
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2010) oFs714E olzfst 2AE HA|sl] 28 wSo] g
Stk AT B Aol 7y 282 AR e 5o
1 (33.7%) AFASTR= SHel 7P Boka, JAHEEE, At
g X3 T gAY 7181 wEAE, =Y, T 5
3ol 3-41H(39.8%) AF st vl&o] 7P =9kt
Park et al. (2016)> 7F2l% & B AFH] A&54

= o AR T 2R A} Aol §8 F 7152
Fo] 2o HF7T Yelo] E 4= glom o|7 &) Ao &
A e FdFE vE & vl skla, Kim & Chung
2007y G5 A3 SVI= oFsH|ve] 2HE F dore 4
A Fort Aok B3 olelst AFER 2w oFselAl
HIEA] ek 2E] 2, A 2 & 28, 7Ryase] A
F A g FFuso] o]Fojxor & Ao HRlr).

3. wE2|20|E 0{2I0] HAX| = S50l IHE Lot EY
AF g Ad AT ATE vRo=E i F
FOo7 FEI Ai<Table 3>, FF A Y ob52 FUAF
= 8P T7ol 1429 (48.3%), ‘T3P TFoll 727 (24.5%),
‘T Twel 52%(17.7%), & Sl 28%(9.5%)°] +E
sk Ao Uehtt, YA Tl mE URISAS
A5t A3}, AT =2 9] A 7S A
7} E=%AL(p=0.008) 1&gt 71F FHE AAIEL} NQe}e
A B2 = Boo et al. (2015)2] A+ Ao} AT
wEhx At LSS AT o TiEake] AP
28] FES vE F Qe o= A
Az dart Ao 2y A, ghd, BMI, T Al
$=, 71 A & oHy e A

4 i a2le BAE felie] falrk

SAO| T YRI5 20l 2
2 M 1EAE AT YPAT B4E A2

A RrEe] 4 a9, @A 29, T 2ql,
WA 991, B 2919] Tl 7P 99l BRESE B

A8t A= <Table 4, Figure 1>0f] A|ASIATE £ At
Al 283t wEZFC|E ofle] NQ A5¢] ol & 5 &
7 821 71E9] fAket AATol e 7] 8lez A
o3tar Ut o] Aol s AR, thdAte] o
WA AA Bt Ae 59.58010eH, #3891 5744,
A Q9 5247, vkl 5504, AH el 5764, 4L

1 80.1 o= Rt 7] obsel A, 788 7T
o2 <5 o ‘RUHY de°F s § Jded, B AT
g el Ha Ao EUEHTY P &she 50|
ATE FEAT AL 5ol Aoldho] Qo] Gt vl &
Aof ofgfgo] Aot 71E9] 20129 NQE ©]8-3t Aol
AMe A=t ol BGA AL, T4, O, A, Q1A 350)9]
ARBZ3AA o] AR T 258 NS A st

A8k NQ Hto] 64.48°]ATHKim et al. 2012).

=—#=Mean score of the subjects

Balance
100

enviroment Moderation

524/

Practice Diversity

<Figure 1> Mean score of Nutrition Quotient (NQ) factors.

Kim et al. (2012)%] Aol = & Q09 A7t
mean adequacy ratio (MAR), Zr, 2ol M, &, ZF,
ofd, HIEtYl Co} o] S Ko, olyA] HdHe=
Lo RS Heltka skl o™ (Kim & Jung 2014), 3
o] ostS tdoz HAAIE JduFolA FF 2o
gk W-go] Zzu|ojok ghhar AAStAL k. -2 A
Al 58hd 253 63hd gl e 80 8]ldlA] 53hd
7734, 631 83430 % fFojF o eshdol ¥ =A vEt
SH(p=0.006). 55 U Wol she 1EdTS S+ 4
F7F el eR =7 UERE T (p=0.000), @’ 89
(p=0.009), ‘TFF L.21(p=0.006), “AZ* &21(p<0.001)°l4
FoHoE O & HEE Y. dFY 5L FeeE
FEAT A7t AR A4 VRO (p<0.01), B &
g wjuich vh= S| A9olm YA A7 =A U
EFTHp=0.006). ‘T3’ 221014 AA] FIAF Fe) 2
2 AFE HAHp=0.002). o] 4FY H &= wE
NQ 5 w4 d¥ &=o] AAY 288 wnp} we A5
2eEo]l F& Z21oF YERd Lim et al. (2016)°] A+ 2
T} FAIT 2580 A4 e oo =0 HEE
Fr, 2, A o § 17 f3 AEe] AFHAE =0

= ACE FHEG £ 5 Ath(Lim et al. 2016). 72

A 2ARE AFshe okse] A4 O 22 AT AT
= HL(p<0.05), BFL 3-43] 7153t A AALE 8t
= (o)

= A% AR 89 (p=0.005), 373 (p<0.001)0l14 =& A
52 Uepith. Zed BML 71 9] S, oMy e &
% oio] e AUAF A5e w9, A4, U, A%, 8
72l 571 Q916K EAH R fel@ Aol7t YA &
59 go| B4 @¥’ 291, Tl 29, A’ 2316
feldos ke A4E Hyous A hat $5o
248 A&Aow wgan a8F BAL 24T Aol
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<Table 5> Nutrition education experience and practice according to NQ grade
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NQ grade
Total Lowest Low High Highest ' p
0-59.1 502657 658723  724-100
. Extremely 168 (57.7) 95 (674) 36 (50.7) 23 (45.1) 14 (50.0)
Imflrjiﬁ‘gnﬂle Moderately 104 (357) 40 (284)  32(451) 23 (45.0) 9(32.1) 17837  0.007**
Not at all 19 (6.5) 6 (4.3) 3(42) 5 (9.8) 5 (17.9)
Nutrition education ~ Yes 164(573)  T2(522) 4167 4@ AT
experience within a year No 122 @27) 66 (478) 23 (329) 27 (529) 6 (222)
Nutrition education  Yes 200 (737) 10234 5597 31620 2615 o120
experience at school  No 75 (26.3) 37 (26.6) 14 (20.3) 19 (38.0) 5 (18.5)
_ - Always or almost 83 (32.9) 51 (40.8) 19 (29.2) 8 21.1) 5 (20.8)
Prac“;deu‘c’:ﬁ‘:)‘r‘lmt“’” Often 158 (627) 70 (56.0)  45(692) 27 (7L)  16(667) 13436  0.037*
Seldom or never 11 (4.4) 4(32) 1(15) 3 (7.9) 3 (12.5)
NQ: Nutrition quotient.
Values are expressed as n (%).
Significantly different at **p<0.01, *p<0.05
5. QoUR|% S0 IS YUWMS HE W M UIE 2A F Aele] dF 250k s-63Rd sHIEe] AHvAel g%
G5 SR WhE JYak AP AH NES BY Aus A58 A% - Wielgnh AT Ao 2ok
5} <Table 5>oll BT BF A AF A JF g2sh o3t 2
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S Ah E A g AR et e
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