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ABSTRACT

Objectives: This study evaluated nutritional quality of convenience store meal boxes
according to store company and meal price.

Methods: In May 2020, 71 meal boxes from five major convenience store companies were
collected. Respective weights of all dishes and food ingredients included in each meal box
were measured with a digital scale. Information on nutritional contents was collected from
nutrition fact panels on packages. Food group patterns, dietary diversity scores (DDS), and
dietary variety scores (DVS) were analyzed. Nutritional contents, i.e., amounts of energy,
protein, and sodium, and percentages of energy from carbohydrate, sugar, fat, and saturated
fat were compared with respective standards based on the 2020 Dietary Reference Intakes
for Koreans. Comparison was made among five companies (Company A, B, C, D, E) and
three price groups (£4,200 won, >4,300 and <4,500 won, >4,600 won). Multiple
regression analyses were conducted to examine the difference of nutritional contents
according to company and price, respectively while holding the other variable constant.

Results: DDS, but not DVS, significantly differed among companies. The percentages of
meal boxes meeting the nutritional standards of sodium significantly differed among
companies; the percentage was highest in companies B (75.0%) and C (73.3%). “Company”
was associated with amount of energy, protein, and sodium, and percentage of energy from
saturated fat. “Price” was associated with the amount of energy and percentage of energy
from carbohydrate. The average number of satisfied standards was highest in companies B
(5.0) and C (4.0). About two-thirds of the meal boxes provided less amount of energy than
the standard; the percentage of such meal boxes was highest in meal boxes with price of
4,200 won or lower.

Conclusions: There were significant differences in the nutritional quality of meal boxes
according to “company”. Meanwhile, higher-priced meal boxes did not necessarily ensure
better nutritional quality.

KEY WORDS meal box, convenience store, convenience foods, nutritional quality,
regression analysis
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TRl 242 7 g (P= 0.010), 6 g (P=0.026), 6 g (P= 0.020) Y =J}tF YEF g=9] 749, AAETE BARS}
CAFE) Aol A 242} 348 mg (P = 0.009), 431 mg (P = 0.001) © W3kr}, 8k 7170) whabr] EA29] oA &
F} gprshEt] o] Aol Qi A 0= Rt EAIER] ZHz o] 1009 S7Feell whet o] S oF 9 keal® St
Sh= g (P = 0.014), 873k oF 0.6%% 24 (P = 0.023) 1= 2102 el

Aol TR o] Yl of ks HeF XS 418t A= Table 63 2t} 4] A3, AAZ 02 ofjuX] g, g
sHEn], 2], AN, UER s ZH2be) tisl] 9 7S F55HA K3 TAlEo] 535 mAIE RO B WokTh
oA grko] 49, ok 715 TETHA F3F EAE0] 69%E T3 EAIEH(31.0%) B} v o] e Ao 7 Ue}
ok, 'EESlEn] A, 2SN o) A9, e 7ES T Kgt BAIRe] ulgo] B 50%) (F 57.7%, 52.1%,
59.2%) 2 ettt YEF o] A9, 1 Aol AAs ok 71wkl 1,200 mge] 2020 =12l ki A7+

N

jus]
o
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Table 4. Nutritional contents of the convenience store meal boxes according o price group

24,300 and

Components Re\:;ﬁg;:e [nTZTO;” é?HQSOQ\g]O n <4,500 won ;L(lr,]égo]\gf n Pvalue
(n=233)
Energy (kcal) 780 ~ 953" Min ~ Mox 490~ 1,117 490 ~ 848 558 ~ 930 522 ~ 1,117
Median 746 731 756 775
Mean + SD,(%)? 755 = 123,87.1) 709 +92,81.8f9 746 = 94,86.0/° 822 + 170,(04.8°  0.049"
Carbohydrate 55~ 657  Min ~ Mox 30~ 75 46 ~ 67 44 ~ 69 30~75
(% of fotal energy) Median 55 57 55 48
Mean = SD 54 +7 56 + 5% 55 + ¢° 50 +11° 0.015%
Sugar < 10¥ Min ~ Max 1~30 2~16 1~15 3~30
[% of tofal energy) Medion 6 5 7 7
Mean = SD,(%) 7 + 4,70.0) 6+ 3,(60.0) 7 + 3,(70.0) 8 + 6,(80.0) 0.3119
Fat 15~30? Min ~ Mox 15~ 47 15~ 42 15~ 44 16 ~ 47
(% of tofal energy) Medion 30 30 29 36
Mean + SD 31+7 30 + 6% 29 + &° 35+ 99 0.022%
Saturated fat <7? Min ~ Max 2~28 4~28 3~15 2~16
(% of fotal energy) Median 8 8 7 8
Mean =+ SD,(%) 8+ 4,114.3) 9 + 5,(128.6) 8+ 3,(114.3) 9+4(1143 0185
Protein (g) > 229 Min ~ Max 13 ~ 48 13~ 33 16 ~ 48 16 ~ 38
Median 29 27 29 31
Meon = SD,(%) 28 = 6,(127.2) 26 + 5,(118.2) 29 = 6,(131.8) 28 +6,1272)  0.106"
Sodium (Mg) < 1,200  Min ~ Mox 784 ~ 2,247 789 ~ 2,247 784 ~ 1,778 806 ~ 1,990
Median 1,257 1,207 1,390 1,410
Mean + SD,(%) 1,325 + 322,(110.4) 1,259 + 342,(104.9) 1,320 + 272,(110.0) 1,404 + 382,(117.0) 0.385°

1) = 10% of 1/3 of Estimated Energy Requirement (EER) for 19 ~ 29 year old men from the 2020 Dietary Reference Intakes for

Koreans

2) Acceptable Macronutfrient Distribution Ranges (AMDR) for 19 ~ 29 year old men from the 2020 Diefary Reference Intakes for
Koreans

3) Dietary recommmendation for sugar for 19 ~ 29 year old men from the 2020 Dietary Reference Intakes for Koreans

4) 1/3 of Recommended Nutfrient Intake (RNI) for 19 ~ 29 year old men from the 2020 Dietary Reference Infakes for Koreans

5) 1/3 of daily infake goal set by previous research (Lm et al., 2017; Asano et al., 2019)

6) % of reference values

7) By Welch's fest

8) By ANOVA

Values with different superscripts within each row are significantly different af o =

Scheffe’'s multiple range test for ANOVA

0.05 by Games-Howell fest for energy and

oA AT T AR Y A (2,300 mg) @) 1/3 32l 767 meuith o 9hEelE B, RF7IES F
%37 5 EAo] 57.8% EhE, ke A skich, S GRuleh vl geke] A9, ko] ojop ) E e FEE

15

TR Hlgo] ZF2F 90.1%, 85.9% = A LERT.

TAERe] ey #] Bl ok sk R E Vel wheh B4 v, YER sl 23k 2fol7t YERG TP < 0.001).
B Ao JEF ook 713 53 TAgo] BAKS CAloll M= 242} 75.0%, 73.3%% A%k 7152 2393 ©AZu )
2 vhde], R 7|QGellA e 2ahst E=Algto] o] B Z10 % LERHTH(Table 6).

TAIFS] U] W YA T EEE 7}7%11 upe} FAsk A7), o] el {28k 2fol7E QAATH(P = 0.033).
4,2009 ol 7HA |9} 4,3009 o 4,5009 ofst 7HAt ] At 5 ol A] §HEe] GoF 71l mieet AR 60%
oollo, dld JU 7we 279l g2 gl AoE ‘/]’EP)":]' 4,6009 o) 7HAT 2] Aol A= e A] EheF
JoF 710l mEet mAR] HlE-2 50%21J%, 3T JoF 7S 2Rt TA=) HIE-E 22.2% % UERLTH(Table 6).
2 AelA BF7F FEOE AR Ay A IS e T, A 5*1%01 FES A 7159 5 BA5ke] Table 70 A
AlBISATE. A i TAlgto] 58t JoF 7152 Hat 7HlGE 3.870R1 Zlo® UrERTh A EAE T T8 Y 7]

>

r-\

E

o] A 7HXIQ1 Ao 25.4%% 7FE Wekow thEo 2 Y] 714 (23.9%), T 714 (21.1%)%) EA|=e] e Ao g
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Table 5. Relation between company and price, and nutritional contents of the convenience store meal boxes by multiple regression

analysis
Dependent variables Independent variables B SE t P-value
Energy (Constant) 231.421 168.591 1.373 0.175
Company A Ref.
Company B 70.827 49.702 1.425 0.159
Company C 119.209 47.425 2514 0.014
Company D 118.184 46.970 2516 0.014
Company E 174.583 45.326 3.852 0.001
Price (100 won) 9.359 3.721 2515 0.014
2 =0.280F = 5,601 (P = 0.001)
Carbohydrate (Constant) 77.003 11.814 6.885 0.001
(% of fotal energy) Company A Ref.
Company B 4.927 3.297 1.494 0.140
Company C 2.857 3.146 0.908 0.367
Company D 1.464 3.116 0.470 0.640
Company E 1.376 3.007 0.458 0.649
Price (100 won) -0.576 0.247 -2.332 0.023
2=0.128F =1.913 (P = 0.104)
Sugar (Constant) -1.525 6.101 -0.250 0.803
(% of total energy) Company A Ref.
Company B -0.653 1.799 -0.363 0.718
Company C 2.850 1.716 1.661 0.102
Company D 1.216 1.700 0.715 0.477
Company E 3.160 1.640 1.927 0.058
Price (100 won) 0.1585 0.135 1.150 0.254
2 =0.163F = 2,527 (P = 0.038)
Fat (Constant) 11.963 11.063 1.081 0.284
(% of total energy) Company A Ref.
Company B -3.440 3.261 -1.055 0.295
Company C -1.502 3.112 -0.483 0.631
Company D 0.282 3.082 0.091 0.927
Company E 1.643 2,974 0.552 0.583
Price (100 won) 0.436 0.244 1.787 0.079
2=0.117F=1.719 (P = 0.143)
Saturated fat (Constant) 15.169 5.491 2.763 0.007
(% of total energy) Company A Ref.
Company B -7.046 1.619 -4,.353 0.001
Company C -4.895 1.545 -3.169 0.002
Company D -5.386 1.530 -3.521 0.001
Company E -4.918 1.476 -3.332 0.001
Price (100 won) -0.044 0.121 -0.364 0.717
2 =0.235F = 3.998 (P = 0.003)
Protein (Constant) 6.957 9.326 0.746 0.458
Company A Ref.
Company B 4,962 2.749 1.805 0.076
Company C 6.932 2.623 2.642 0.010
Company D 5.939 2.598 2.286 0.026
Company E 5.956 2.507 2.375 0.020
Price (100 won) 0.366 0.206 1.780 0.080
2 =0.148 F = 2.255 (P = 0.059)
Sodium (Constant) 1131.981 440.047 2.572 0.012
Company A Ref.
Company B -347.612 129.728 -2.680 0.009
Company C -431.053 123.786 -3.482 0.001
Company D -45.827 122.599 -0.374 0.710
Company E -89.825 118.308 -0.759 0.450
Price (100 won) 8.615 9.712 0.887 0.378
2 =0.285F = 5.186 (P < 0.001)
hitps://kjcn.or.kr/ 113
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Table 7. Distribution of the number of nutritional standards met by the convenience store meal boxes according to company and price

group

Number of >4,300

” Company Company Company Company Company <4,200 and >4,600

nutritional Total A B c b £ pyaiie? o <4500 o Pvalue?
standards met (N = 71) =%

b 1 h=8 (=12 (=15 (=16 (=20 (n=20) won  (n=18)

y meal boxes o 33

1 2(28 1(125 0(00 1(67) 0(00 0(00 1( 5.0 0( 00 1(5.

2 11(1565) 4(1B00) 1(83 0(00 2125 4(200 3(15.0) 2(6.1) 6(33.3)
3 18(25.4) 1(125) 0(00) 4(26.7) 6(37.5) 7350 4(20.0) 9(27.3) 5(27.8)
4 17(23.9) 1(125) 1(83 5333 7438 3(150 0001 5250 10(30.3) 2(11.1) 0.031
5 15(21.1) 1(125) 6(500) 4(26.7) 0(00 4(20.0 2(10.0) 10(30.3) 3(16.7)
6 7(99 0(00 4(333 0(00 1(63 2(100 5(25.0) 2(61) 0(00)

7 1(14 0(00 0(00 1(67) 0(00 0(00 0( 0.0 0(00 1(5.
Average number
of nutritional

38+14 26+1.3°50+1.1°40+1.4%°35+1.0%3.7+1.3% 0001 40+16 40=+x1.0 32+15 0107
standards met

by meal boxes

n (%) or Mean = SD

1) Energy: 780 ~ 953 kcal, carbohydrate (% of tofal energy): 55 ~ 65%, sugar (% of fotal energy): < 10%, faf (% of fotal energy):
15 ~ 30%, saturated fat (% of total energy): < 7%, protein: = 22 g, sodium: < 1,200 mg

2) By Fisher’s exact test or ANOVA

Values with different superscripts within each row are significantly different at a = 0.05 by Scheffe’s multiple range test

LERsT

2 04?4 Ay 7K DY 7S BT T8 SAE & @ UhE, CAFY ‘WA EE mar g A ol sl s mAlEe
7HAL 5,000901%aL, AR, a5 Sz o], kA, o HANS, A, rAdES] Y 7 S 0=
A= T, AF A R, SR, AT (11100)01900, AFrrheld Ao AEtild a4+ 7247} 34,
11802 AEEHT F oUA] 52 780 kcal, ©3HEH]= 60%, = 9%, A= 24%, ISR = 6%,
i Fheke- 31 g, ERF T 820 mgol it

TA|gho] 223} oJok 73 429] Barolli= 7]¢e] whet 5-0)8 xlo) 7} QAT (P = 0.001). BAIA Tl 714] o)4ke] o
& 7S T EAIE0] 80%E EAUAIRE, A 7F 71?1011*1— U 7] o)) ek Ve T8 mAlEe] oF 1/3
oletgitt. 71l whE mAfRte] Hr A 07 FHet P 7] Folle ol F Alol7F YERTH P = 0.001). BAFS] A
go] FEet JoF 7159] Ftrrt 5.07= 7P ke tr% AAFONA 2,672 71 A9t

LAJgto] 53t o 715 o] kel 7R el wbA = o] gt &fol 7t lek (P = 0.031). 4,200€ ©]&k} 4,300
A ol 4,500¢ ol 7HA ol Aok 7= vl 7HA] o) T35t mATEO] 60% ool iRl whdell, 4,600¢ el 7t
Aol A= g 7152 vl 7HA OVJ S5 TAlgto] oF 1/30] Bsitt. dh, 7HA Yo whE mAjgte] HtHo® F

103

& Aol Ao TR gdetd AE g7k flal = tlaaal 5o | 719 mAIR F TIE A
SR i QrellA AR RO ARl Al Bt 54 7P 7.070, AEued e 2.87, AEnedd
T 9.650190t. 2016l 3R A Talere] Gt AE AR AT [11]01M g4 &2 7= T,
AETHdddes 3.08 0% Yeht 2 A58 fARE e B o AEteddas 3.2 0% £ dyelM g 9. 6
AR EA Sk A8 AtellM s Aurtied e ohEt AE v ddare] AFEelE Kant 5 [14, 1519 32
75E AR, 2 AgelME AE TR Al HA% 7S A8eHA ekat7) el o]e|st Ajol 7} ‘:—L}*ﬁ
gk 20 = A Erk

AT FATF A TRt GUaE ARG o= AT A8EE G Lo, 5 AR TE I S
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Tl EAj2to] Horstx &

oAl AR B F =F] EAZE AT = Qlvk, & Aol R AR AETeE S A A, St
HRTS B EA ] 28k Abde, IRt e A A3k, o1 Bl AR 24 i AT S oF 6%
Rh ek Zlo® yepktt, o2 dyk= 20161 [1119) 2019 [13]0 Alds oL | B3] mAj=te] goet4] A=
AT AT, A A AR 22 700k 0%Rte] TS, 242 2%8) ToRo] S W FAlE S E3eH
A Ao} 37 BoR) ARt AEe] theld S EAS AR
SAEA S U e R g AATES A, SAlEAo] Mo EASR G vkt AEre Alestal gle Jow
ottt WAlTA 9] @FetA] Ae FAS d3BAT [23-25] ol DAl wlre] 60% o)/dol vl 7HA] o] e A
yeheks 202 BaEQrh %q},—;qsq 2k AE %7} Sk AT [23]0 W=, 61.3%2] Ado] vl 7HA] B A

, LA 38.7%2] Altto
FAS o A [24, 25]011*1% IATFS A
B e}

;
ne
% 5

AL ] 7 AEEE TR0, AFTUPIHRE 4.690% vrepst
16 A AEEE R AE TS| SO A B

fo 1% HI o &
i=J to 4

)
R

AETE HHd, ok 2350 v dS FFH ] SHolA vl Fasit) vekRt A5 o8t AdkE dshi 7t
2FoM F5ol7] AR GUAaE MR BET 5 9lo] ) HE AARE & g ook Al AR ved s AF ke
WAE 24T AYAT[15, 26, 271 wmh=m, A3 2350] vk g A dui7E st daoks w5 A
G 1A AT et Ae B ABAT[9]eM = 2 Al BiszaA] mAlEe] ATt oy A] Bl kA g
o Al el At A, A ol EAIE el - B AR SR S Al SR ek AR o]
2 QoFa TS 2005 Rl FRF7 1T AAIE 9 ~ 114 Holke] B e F7gwF = A A=) vl A, oy
A gl e o] SRl wEAIZ oW, 11 9] Gkl RIERIA, 2lREe] RIERIC, 2, il dER WEAI71A] 3%t

O LFEpITE. o] 9 o] vpekelh Aear Bl A5 0% T A obs o AR ofluA] Bl A d SHeM e

FehA ol ] ottt 1R O EAEe] A5 T e JiAIsl] S1% Ho] Basht, ddH o HolH =

[e]

1B
o,
E

e T et B ASke] W, 53] ] ds shsp] G 54 6
& 5] WiRAH oI}, ol MR mAROE 7] A )
61 o}i—w A}?M EH* 490 24 421 ohiol SN EARDE A A 5 FAEE TR

gl

4y Y e > o2 W
o
1o
Byomx
11’.

30
ki

R
re
U
=2
2

roi,

&
s
r’l
1o

A 59
o EAI QU AR} (28] whem, WOl EAIR 18] 4 A A0 HAshe kel 19 JopE 7]
21 % vlfie] A A9 50%, S AR 8450, S8 Ao Aok (D P 50l o

ARG AT EA ) At EF o] 352 Z10% AR B QIH[10].
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