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Dietary behavior related to salt intake of students and sodium contents in
meals of university foodservice in Busan

Min-]Ji Kang

Graduate School

Pukyong National University

Abstract

The study examined high-sodium dietary intake and awareness of low sodium
or saltiness of among male and female university students in Busan, as
well as the general preference for salty food that can influence students’
health condition. The study also measured the actual saltiness of
university foodservice meal, thereby providing data that can serve as a
foundation [for the improvement in university students’ dietary behavior
and the development of low-sodium menus. Four cafeterias were selected,
two under self-operated and contracted management by univergities in Busan
; 977 participants were.recruited to complete a“ survey. One serving of
each of 98 main and sub-main_menu items was calculated to measure the
amount salt, allowing the sodium level to be calculated. Statistical
analysis was conducted using SPSS v18.0.

In the sample, 512 males (52.4%) and 464 females (47.5%) responded, and
the average age was 23.4 years. The frequency of use of the university
cafeteria was 3 to 4 visits per week (38.3%) for male students and 1 to 2
visits (39.9%) per week for female students, revealing a statistically
significant difference according to sex(p<0.01). In terms of the saltiness
of the food consumed in the university cafeterias, male students scored

3.35/5.00 points while female students scored 3.39 /5.00 points, but no

_Vi_



significant difference was shown. Regarding the usual food saltiness
preference, male student scored 3.23/5.00 points, while female students
scored 3.09/5.00 points, exhibiting a significant difference(p<0.05).
Regarding the high-sodium dietary intake of university students, male
students scored 3.15/5.00 points, while female students scored 2.79/5.00
points for the question “I tend to eat remaining soups or noodle broths
until the last drop,” indicating that male students ate significantly more
salty water in soups or broths(p<0.001). The low-sodium awareness item
showed that male students scored 3.25/5.00 points, while female students
scored 3.39/5.00 points, -revealing that female students had significantly
higher awareness(p<0.001). Regarding dining out ‘or delivery food
preferences, students living with family scored 3.11/5.00. points, while
students linimg alone scored 3.47/5.00 points, signifying that students
renting accommodationg consumed gignificantly more food from
restaurants(p<0.001).

The results of sodium measurement in 98 menu items provided in university
cafeterias in' the Busan showed that noodles (305.87) had the highest
sodium level, followed by stew (290.26) > fried (280.65) > normal rice
(276.56) > seaweed-rolled rice (275.55) > rice topped with meat (261.82) >
rice mixed with vegetables and meat served in a bowl or hot stone pot
(260.39), and pork cutlets as a main meal (229.50%). Only 11 (11.2%) out
of 98 menu items satisfied the criterion of representing a third (666mg)
of the daily sodium intake limit (2,000 mg) in the Korean Dietary
Reference Intakes, while there were 23 menu items (23.4%) containing more
than 2,000 mg of sodium.

According to the present study results, the sodium contents in menu items
provided in university cafeterias were higher than the Korean Dietary

Reference IntaKes. University students scored 2.93 out of 5.00 points in

- vii -



terms of awareness of low sodium foods and 3.57 out of 5.00 points in
terms of the need to consume low sodium food, which was a low level.

University students are entering into the adult stage of life and it is
very important to maintain good health during this period to prevent the
chronic diseases that are prevalent in middle age. Therefore, more

attention has to be paid to menu development in university foodservice

with a view to lowering students’ sodium intake.
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Table 1. The type of menu
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Table 2. Main dish and side dish
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B 21(0.75%), oW A AU074%) 0. B B E H F Uk 9% 0.74% oo
= e

Ao 1ARZF(761.81 g% tE Hirel Hlsl 191%Fe] wWol 1o w
2 UEF 3209271 mg)=E 7S =A YERET 19132 vs] =2
YEF ¢%S deEx e A AA(2075.72 mg)y WH
(182050 mg)= YEFHH. 2479 A%0.89%) % #A vEFE oL 19
R EE(234.62 g)o] A o-H ol LpEF 3LEK(888.36 mg)ol Al UE
WSk Kim JA(2010)9] WA dAEA 4 wwe YEF s BH,
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Table 3. The salinity

and salt contents of one serving

Sodium Sodium s
Type(N) Weight (g) Salinity (%) Salt %ogltents contents contents per mlrélm r;lax
g (mg) 100g (mg) g
A 21(16) 761.81+109.26 1.06+0.29 5:23+1.09 2092.71+439.23 276.56+53.93 1,223~2.815
gk A2 (14) 532.69+156.07 0.64+0.13 3.50+1.17 1401:46+468.27 261.82+46.76 535~2,032
iRl g = Euk
2 21(7) 473.24+68.12 0.64+0.11 3.09+0.75 1238.97+303:69 260.39+47.03 836~1,649
o 1
™ 7F(18) 605.55+173.87 0.79+0.25 4.55+0.52 1820.50+608.48 305.87+77.87 769~3,151
=712 A A(13) 438.20+147.73 0.50%0.20 2.49+1.36 999.95+547.37 229.50+77.15 374~2529
e AAG) 445.74+9357 0.71+0.17 3.16+0.96 1265.11+384.81 280.65+36.91 896~ 1,687
A A2(10) 731.61+131.19 0.71£0.25 5.96+2.66 2075.72+530.49 290.26+87.61 1,221~3,003
A5 4209 249.80+20.31 0.68+0.07 1.73+0.30 692.00+121.74 275.55+31.83 518~873
= 21(6) 234.62+82.79 0.89+0.20 2.22+1.24 888.36+496.04 356.00+82.13 398~1,653
Mean£SD

_21_



F0A Rl o 9E % UEF FRe Table 4% 2t Ax % 4R
b 417%= 7v8 =okow, FHF 1.98%, A7 1.76%, =97 1.70%,
UE sl 1.49%, AT 1.23%, Fa7 1.23%, A7 0.94%, =534 7Y
70.90%, «=7F2~7F 0.85%, TolF 081%, "F R W/ 0.77%, %W

’

o

=
0.74%, SWF 0.68%, 2ZF 0.67%, LFAF 063%, LH=F 062% =
o8 =9tk Kim JA2010)¢] Ao % FdF7F 384% = e &4+
o HlEl 7t §osAL-E=S Ao E YEyon, 1 HE oo HUXFHF
1.62%, T3 7 1.33%, 2EF 1.27%, %7 1.01%, AF 0.79%=
U B AT AR A3E et AA R, R, 2815, UE S

AR, ANF, Heh 5o v

=
1,015.38 mg, YEAF 97549 mg, # 7 824.38 mg, S 592.88 mg, &
2 2 A7 53814 mg, 2HF 50827 mg, AAF 42539 mg <O =
okth. Kim et al(2012)9] AFgAIF24 wwe YEF BAdME A7 F
Aol 9472 mg= 7HE =R, IF T THAIPE AT 1,022 mgE
3 Wire YEF dFo] 1,000 mgS EE W= AU

>
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Table 4. The salinity and salt contents of main dish and side dish

z/::;nd(ii;;}zNg)z Weight (g) Salinity (%) Salt contents (g) Sodiur?mcgo)ntents mlrzlrggrilax

A F 2 7(34) 384.23+146.64 0.63%0.17 2.43+1.17 975.49+468 54 125~844
9 uF(5) 494.25+73.69 0.68%0.16 3.30+0.58 1322.00£232.71 347~537
T 9 HF(20) 541.28+230.90 0.77+019 4.05+1.84 1621.45+738.41 71~1,050
= 3A 717 (34) 272.07+122.56 0.90+0.31 2.53+1.60 1015.38+642.64 80~899
2EZF(9) 110.79+20.38 0.67+0.11 0.73£0.13 292.95+52.17 68~125
2 H7(2) 219.25+94/08 0.940.00 2.06+0.88 824.38+353.76 191 ~358
Tol 7(7) 103.70+60.42 0.81£0.31 0.88+0.64 355.99+258.11 17~246
A5) 181.92 0.52 0.94 378.39 -
HeR05) 133.24+86.31 1.23+0.42 1.48+0.92 592.88+371.50 64~551
ZHHAD 79.95+28.07 1.70+0.70 1.27+0.44 508.27+177.87 78~274
=72~ 7(20) 126.40+67.04 0.85+0.19 1.02£0.52 408.32+208.57 32~310
W&, s A 7(2) 32.37+3.83 1.49+0:17 0.48+0.11 194.96+45.85 54~176
A A7 (6) 46.37+13.85 1.32+0.54 0.64+0.46 258.20+186.00 46~210
FRFAD 35.77+17.42 1.98+0.81 0.61+0.23 246.98+93.14 38~135
A = F(15) 49.83+22.71 0.62£0:34 0:33+0.27 132.514110.28 9~139
-F(3) 117.03+89.83 0.74=0.04 0.89+0.70 357.29+280.32 14~193
A F(2) 23.84+11.06 0.00+0.00 0.00£0.00 0.00+0.00 -
AA713) 61.00+19.03 1.76£0.24 1.06£0.33 425.39+133.63 75~239
22 9 AFG) 42.33+35.00 417+1.71 1.34+0.72 538.14+289.69 60~295
Mean+SD
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= FF A ZIFlA Y] Nagds 7] 7IFo & gstaa e ¢
7] Ade] AgEe Wy YEFS I EE= Table 59 2k A
d719 YEF dHS 667~1,332 mgel 49 1,333~2,000 mge] 987}
i S Zb2b 3270 W (32.6%)7F X
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Table 5. Distribution of sodium contents one serving by dietary reference intakes N(%)
667 ~ 1,332 1,333 ~ 2,000 2,001 ~ 2,666 2,667 ~ 3,333
Menu 0 ~ 666 mg Total(N=98)
mg mg mg mg
44 - 1(6.2) 5(31:2) 8(50.0) 2(12.5) 16(100)
gk 2 1(7.1) 5(35.7) 7(50.0) 1(7:1) - 14(100)
H ek 92 &5
- 4(57.1) 3(42:8) o - 7(100)
7 4]
HF - 3(16.6) 9(50.0) 4(22.2) 2(11.1) 18(100)
=g A 4(30.7) 7(53.8) 1(7.6) 1(7.6) - 13(100)
2S5 A4 - 3(60.0) 2(40.0) = - 5(100)
AN A - 1(10:0) 4(40.0) 3(30:0) 2(20.0) 10(100)
KARC) i B 3(33.3) 6(66.6) = - - 9(100)
2 3(50.0) 2(33.3) 1(16.6) - - 6(100)
Mean+SD

gkt 01 9 ok 4 3] 7] #=(Dietary reference intakes)¥ WHO$Q 3F5(37]) YEF B4 % 2,000 mg
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Table 6. Comparison of the sodium contents of university
foodservice menu and survey of KFDA

(mg)
Ranking Menu floj(r)l(ii‘;gfziitc}; Kore‘%‘rlj‘l(;od' &
Administration
1 5 3151 2390
2 S =2 2846 2355
3 | 2147 2618
4 £ 1408 1346
5 e 1270 2853(4 L7717
6 &gkl 1221 2368(RF=)
7 7he] 2ko] 2~ 1211 1089
8 G ol 1174 853
9 & 1] 1167 1337(8] 91 5h)
10 A2 A 7N 1127 1962
1 =) 7] 9 2K 7 979 2021 (2 3A 7H)
12 dEZTUEFH 825 1951(Fvh=314=7)
13 b} 806 1339
14 AN 723 833
15 A 694 1061
16 A A e 681 1792
17 L R=R=T 604 1483
18 o} 5o 568 2065
19 2 2%t 561 865
20 oA N 506 1351
21 g5 456 443
22 24 HA 98 360
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Table 7. Comparison of the sodium contents of university
foodservice menu and survey of KFDA per 100g

(mg)

University Korea Food &

Ranking Menu foodservice admilr?irsu}c%ation
1 ) 7] 3 7Y 532 505( A )
2 A A A N 504 490
3 % 496 339
4 o o] 432 426
5 2 E A 412 360
6 = 348 299
7 ST 332 221
8 3 & 2= 292 261
9 AR Fe ik 284 358
10 Eni ] 4y s 276 424
11 i 268 327
12 A 268 416
13 e R 256 267(A1RIHH)
14 o 256 334
15 S | 252 337
16 SN 248 407(&= 37150 )
17 X 75 248 346
18 AETUIES 248 278(F &3 =)
19 SR 244 338(¥+ =)
20 o &op 232 344
21 E}510k7] 7}l 2o 200 217
22 Qo] 2~ 200 329
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A Eo] AZtsl= 19 Waret A YEFo] =2 vyl Hlals
Table 83 2t} 50%0]%e] A5 Folu HIFol HEFo| 7 &
o] =0]9] , o s G@WR146%), 22 R AR
(10.8%), whF B WHF(6.6%), HAF(64%), WHEF(26%), =7t/

A

(25%) w02 wUTh AA w49 e GRS 2 A, &

o

Aeletn gaheln

R AR 417%% 7P wekem, AAF 1.76%, WEF 149%, =olut
AN 0.90%. =7k 0.85%, "EF B 0.77%, S 068% =&
2 vehgth ole] tiEaA s #AXES AAF, =R, wolu AMF

gzl 53 g¥ol Ao AAZTR 5o HEES ¥olt F9
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Table 8. Comparison of high salt feeling of students and high

salt menu of university foodservice
Ranking Students N(%) Salinity of menu(%)
1 olut A5 502(51.4) e g AR 4.1741.71
2 SR 143(14.6) AA F 1.76+0.24
3 2 2 AR 106(10.8) s F 1.49+0.17
4 RHE 3 W 64(6.6) = olu A7 0.90+0.31
5 HA| 7 63(6.4) &S 0.85+0.19
6 UEF 25(2.6) BT 2 R 0.77+019
7 =7 24(2.5) SR 0.68+0.16
7] e} 24(2.5)
Total 95(97.3)
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3. etAle 4% 4A v 49T
7. zA} AR Aukara

ZA o Abe] ANkAbgke Table 994 o) WEAS 5127 (52.4%)°] 4,
o] 8F A& 46478 (47.5%)0] Ath. AHE 2 244 o] Aol 3957 (43.3%) 0.2
7F4 wekar, 214 o]8h7h 2847 (31.1%), 22~23417F 2329 (25.4%) 0. % W
kkth. AFFE= AHAF7E 6208 63.7%) o2 7 @k, AFH7b
2287 (23.4%), 715AT 887(9.0%), 71EF 37H(38%) w=o= YEu, ¥
g gEe 3Hukdolatol 2939 (30.7%) 2 7Hd @ekth Lee SJ and Kim
HA(2010)9] /A A= 20~30%H) PiRkS fh= B] g0 A gA ¥ 51.2%,
AEAA 423%2 2 AT tha Aol 7k At
8t a 4 ol &HlEE olFde] 3~4¥ 1~2H o] &3l Aol bz}
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Table 9. General characteristics of subjects

N(%)

Total (=977)

Male 512(52.4)
Gender

Female 464(47.5)
< 21 284(31.1)
Age (yrs) 22 - 23 232(25.4)
> 24 395(43.3)
Living with family 620(63.7)
Living student 228(23.4)

Type of residence
Dormitory 88(9.0)
Etc? 37(3.8)
< 25 272(28.5)
Monthly allowance 25 7.29 191(20.0)
(Ten thousand won) 30 - 34 196(20.5)
> 35 293(30.7)
Almost never 130(13.6)
1-2 times. /. week 325(34.0)

Frequency of use
3=4 times / week 330(34.5)
5 or more times / week 170(17.8)
< 185 119(14.6)
BMI 185 - 229 506(62.4)
> 23 185(19.3)
Foodservice Self-operated 485(49.6)
system Contracted management 492(50.4)

DEtc. Living(boarding house, relatives)
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S 243 718 o83 BMIE A5 W=7t 5069 (62.4%) 2
2 b w=oka, BAF o)dS 1859(19.3%), AT 1199 (14.6%)°] A
t}. BMIE= WHO AMEH YA A3 o]a ofajoled S Aoz Hur]F=S
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Western Pacific Region 2000, Sim & 2001).
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Table 10. Frequency of using university foodservice

N(%)

Frequency of use

_36_

1-2 times / 3-4 times / 5 or more times X
Almost never

week week / week

Male 42(8.3) 145(28.8) 193(38.3) 124(24.6) .

Gender Female 88(19.5) 180(39.9) 137(30.4) 46(10.2) 62.589
< 21 47(16.8) 106(38.0) 101(36.2) 25(9.0)

Age (yrs) 22 - 23 37(16.0) 94(40:7) 56025) 25(10.8) 54.261"
> 24 38(9.8) 107(27.7) 137(35.5) 104(26.9)
Living with family 76(12.5) 204(33.4) 223(36.6) 107(17.5)

Type of Living student 36(16.3) 77(34.8) 70(31.7) 33(17.2) 13.031
Etc. 6(17.6) 7(20.6) 9(26.5) 12(35.3)
Monthly < 25 39(14.7) 82(30.8) 93(35.0) 52(19.5)
25 - 29 26(13.8) 63(33.5) 61(32.4) 38(20.2)

allowance 30 - 34 27(14.1) 64(33.5) 66(34.6) 34(17.8) 1803
(Ten thousand won) > 35 37(12.7) 107(36.8) 104(35.7) 43(14.8)
< 185 22(18.6) 51(43:2) 29(24.6) 16(13.6)

BMI 185 - 229 63(12.5) 167(33.1) 178(35.3) 96(19.0) 22.534™
> 23 13(7.1) 52(28:4) 72(39.3) 46(25.1)

Foodservice Self-operated 59(12.5) 147(31.2) 154(32.7) 111(23.6) 21264

system Contracted management 71(14.7) 178(36.8) 176(36.4) 59(12.2) '
Total 130(13.3) 325(33.3) 330(33.8) 170(17.4)
“p<0.01
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Table 11. The salty degree of students and menu of university

foodservice

Menu Students
Gend Male 3.35+0.70 3.23+0.77
ender Female 3.39+0.68 3.09+0.79

t-value 0.952 2.810"
< 21 3.36%0.65 3.20+0.76
Age (yrs) 22 - 23 3.38+0.72 3.16+0.81
> 24 3.39+0.71 3.15+0.76

F-value 0.196 0.295
Living with family 3.39+0.67 3.18+0.78"
Type of Living-student 3.3620.66 3.14+0.81°
residence Dormitory 3.34+0.89 3.23+0.73
Etc. 3.22+0.78 2.81+0.87%

F-value 0.796 2.821"
< 25 3.46+0.70 3.07+0.80
Monthly o529 3.32+0.66 316+0.75
allowance 30 - 34 3.39+0.63 3.28+0.69
(Ten thousand on] > 35 3.3320.71 3.17+0.84

F-value 2.391 2.503
Almost never 3.32£0.69 3:05+0.81
1-2 times / week 3.35+0.66 3.17+0.74

Frequency

of use 3-4' times /~week 3.41+0.68 3.24+0.82
5 or more times /~week 3.42+0.71 3.09+0.76

F value 0.919 2.427
. Self-operated 3.35%0.73 3.21+0.80

Foodservice

system Contracted management 3.38+0.65 3.12+0.77

F-value 0.693 1.78
Mean 3.16+0.79 3.37+0.69

Mean+SD

Scale score : 1(very bland) - 5(very salty)

MSuperscripts  with different alphabets in a column are significantly different by Duncan’s

multiple range test
“p<0.05
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Table 12. The salty degree of students and menu of university foodservice by BMI

Menu Students
< 185 3.36+0.76 3.12+0.79
BMI 185 - 229 3.38+0.66 3.13+0.79
> 23 3.39£0.72 3.21+x0.84
F value 0.064 0.765

Mean+SD
Scale score : 1(very bland) - 5(very salty)
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Table 13. Dietary behavior score related to salty food intake by students

Gender Age (yrs) Type of residence
) } Livi .
Questionnaire Total Mal F 1 t <21 99-93 S o4 F W_lt;g Living Dormit Et F vl
ale emale value < = value W1 student ormitory C. value
family
Eating dried fish,
preserved fish and 255+093  2.63:0.96  2.46:0.88 2760 255+091 247090  2.59+0.95  1.209 256094 248091  263+0.84  2.68+0.97 0.850
salted fish
Eating ham, sausage, 3.14+1.00  3.17+1.00  310£1.00  1.030 313+0:99  3.12+0993.13+1.01  0.023 310+1.01  3.25t098  313+1.03  3.08:0.86 1.206
spam, and fast food
Add St%ltrg SOV SAUCE  p75ilzy 281121 2686123 1637 AR3L116 27AL106 © 267123 1,382 2724121 206123  257+121°  238:113 40517
All ea““gdfs%‘ég or liquid = 9gg:119  315:117 279120 4680 204119  301+122 295116 0295 208118  209+126  292:114  308+114  0.162
Eating miso soup, stew, 534100 3381097  320:12 1:312 332101  334%#104 335096 0.077 338+099  3.28+098  326+1.02  3.24+1.01 0.792
casserole, soups
Meals eaten as
restaurants or delivered  324:107  3.15+1.07 3.33+1.06  2531° 328+1.06  330:1.06  3.16+1.08 1527 31141.06°  347+1.10°  347+1.02° 3.35:0.88" 81207
food
Eating a lot of kimchi  346+1.02  353t098  3.38t1.07  12.204° 3.33+1.03° 342+1.09® 355:098° 3.805' 345+1.01  348+1.06  344+1.00  3.47+1.08 0.058
Eating many soy sauce
or red pepper on Fried, 292+1.14 298113 285t1.15  1.761° 299+1.15  2.82+1.14  289+1.14  1.398 204+114  289+117  295+1.07 268115 0.682
raw fish, and pan—fried
Choosing sourced
roasted food than raw 293108  291+1.06 294+111 0429 208107 288+115 292+1.07 0521 293+1.08  287+1.10  307+1.04  2.92+1.06 0.686
roasted food
Ea“\‘,fgef{;&gsand 265:1.03  270+1.05 259+1.00 *. 1.696 257+0.95  2.66+1.02  267+1.07° 0871 246+0.99"  3.03+1.00° 295+1.03>  259+1.06"  20.770°"
Prefer sality and spicy  o6a.1 11 965:100  262:114 0350 o6A+Id5 26940117 258+1.050 ~0.800 2624113 266:1.04 274116  2.43:1.11 0.731
about relishes
Using é?gg’soirr‘lgalse or 249+1.12  245+110 253+114 1239 245107 250+1.15250+1.14  0.146 248+1.12  256+1.10  243+121  2.35+1.03 0577
Eating potato chips, 275+120  2.58+1.18  294+121 4611 288+1.14  2.82+125" 259+1.20° 5361 275+120  263+1.21 305124  2.68+1.10 2558
snacks and crackers
Eating ramen 303+1.12  3.10:1.14 297:1.10 1801 3.06:1.06 301114  3.03:114 0096 303+1.13  301+1.15  319+1.06  2.81+1.07 1.104
Using retortable
pouch(Ready-to-cook 274+101  275:101 272101  0.338 280095  2.71+1.08  268+1.02  1.203 2640970 297+1.04°  283+1.08"  268+1.05° 6557
food)
Mean 290051 2924051  2.87+050  0.144 2014048  2.89+054  287+050  0.347 286:051  296+050 297054  2.82+0.48 2.877
(continued)
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Questionnaire

Monthly allowance(Ten thousand won )

Frequency of use

i i _ Almost 1-2 times / 3-4 times / 5 or more
< 259 25 - 29 30 - 34 > 35 F value . F-value
never week week times / week
Eating dried fish, preserved
o and salted fish 2.53+0.86 2.63+0.94 2.45+0.92 2.56+0.97 1.350 2.52+0.92 2.55+0.90 2.57+0.91 2.52+1.00 0.149
Eating ham, sausage, spam, 3.05+1.03 3.15+0.98 3.23+0.94 3.13+1.02 1.347 3.10+1.06 3.21+0.97 3.14+0.98 3.01+1.08 1524
and fast food
Add salt or (Sj?syh sauce 0 my 9644100 2.73+1.16 2.85+1.18 2.82+1.27 1.551 2.64+1.32"°  282+1.16° 2.83+1.22° 2.53+1.22° 2.991"
All eating soup or liquid 209+113 2884125 304116 3014123 0.600 984116 295120 307118 2.96+1.22 1.337
Eating miso soup, stew, 3.23+0.90 3.37+1.07 3.40+0.98 3.39+1.05 1511 3.25+1.02 3.29+1.04 3.39+0.91 3.46+1.04 1.721
casserole, soups
Meals eaten as restaurants or 5 gg,7 (g 3.23+1.11° 3.31+0.95 8.42+1.07° 8,138 3.28+1.17" 3.36+1.02°  3.21+1.02®  3.02+1.11° 3.935™
delivered food
Eating a lot of kimchi 3.45+1.02 3.45+1.01 3.45+1.05 3.49+1.03 0.096 3.26+1.12 3.50+1.04 3.46+1.00 3.54+0.95 2.187
Eating many soy sauce or
red pepper on Fried, raw 2.96+1.15 2.87+1.17 2.97+1.06 2.87+1.17 0507 2.95+1.26 201+1.10 2.96+1.17 2.83+1.09 0.557
fish, and pan-—fried
Choosing sourced roasted ab b b a o
food thar tam e o food  287+1.03 3.04#1.08 3.06+1.08 2.83+1.12 2.836 2.94+1.14 2193+1.08 2.93+1.06 2.86+1.09 0.456
Eating fruits and vegetables 257+1.01 2.70+1.05 261+1.01 2.72+1.06 1273 2.69+1.06 2.65+1.01 2.66+1.04 2.59+1.03 0.309
Prefer Salitfel?ghiSSpicy about 5514913 2.64+1.10 2.71#1.05 2.70+1.13 1.773 267+1.25 2.65+1.10 2.67+1.06 252+1.12 0.794
Using é?gsyg‘:l{g‘aise or 243108 251113 2544110 . @51+1.17 0411 9554118 244+105  252¢1.14  251:1.17 0.426
Eating potato chips, snacks 2.73+1.19"  281+1.21"  2.96+1.13 2.58+1.25° 4.067* 2.79+1.27 2.78+1.15 2.71+1.20 2.69+1.26 0.38
and crackers
Eating ramen 2.95+1.08 3.04+1.12 3.19+1.01 2.99+1.21 1.985 2.99+1.21 3.05+1.06 3.11+1.13 2.88+1.11 1.741
Using retortable
pouch(Ready-to-cook food) 2.67+1.02 2.76+0.95 2.76+0.93 2.78+1.07 0.689 2.85+1.19 2.72+0.90 2.76+1.01 2.65+1.06 1.054
Mean 2.83+0.49 2.91+0.51 2.96+0.47 2.91+0.54 2.358 2.80+0.56 2.91+0.46 2.93+0.51 2.83+0.56 1.413

Mean+SD Scale score : 1(very bland) - 5(very salty)

) Superscripts with different alphabets in a row are significantly different by Duncan’s multiple range test

"p<0.05 *p<0.01
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Table 14. Dietary behavior score related to salty food intake by BMI

BMI
Questionnaire
< 185 185 - 229 > 23 F value
Eating dried fish, preserved fish .
and salted fish 2.45%0.85 2.58+0.94 2.57£1.00 1.006
Eating ham, sausage, spam, and 3.12+1.02 3.10+1.03 3.18+1.02 0.366
fast food
Add salt or soy sauce to my 2.66+1.24 2.73+1.21 270+1.22 0.161
All eating soup or liquid dishes 2.60+1.24 3.01+1.16" 3.16+1.23" 8.315"
Eating miso soup, stew, 3.23+1.00 3.39+1,00 3.33+1.01 1.269
casserole, soups
Meals eaten as restaurants or b b a
delivered food 3.30£1.07 3.31£1.04 3.05£1.11 4.147
Eating a lot of kimchi 3.32£1.08 3.49£1.02 3.49+1.02 1.325
Eating many soy sauce or red
pepper on Fried, raw fish, and 2.76£1.19 2.91£1.15 2.95£1.13 1.144
pan—fried
Choosing sourced roasted food 2.80+1.07 2.94+1.07 981+1.12 1.462
than raw roasted food A - F e )
Eating fruits and vegetables 2.55+0.94% 2.62+1.02% 2.83+1.11° 3.352"
Prefer sality and spicy about
velishes 2.51£1.23 2.64+1.07 2.56+1.11 0.832
Using mayonnaise or dressing 2.34%1.07 28R 2.361.11 1.872
Eating potato chips, snacks and b b a .
crackers 2.90£1.23 2.75£1.21 2.44%1.14 6.531
Eating ramen 3.05£1.14 3.02£1.12 3.12£1.17 0.513
Using retortable .
pouch(Ready-to-cook food) 2.83£1.01 2.72%1.00 2.67+£1.07 0.915
Mean 2.80£0.54 2.91+0.51 2.87+0.56 2.119

Mean+SD  Scale score : 1(very bland) - 5(very salty)

) Superscripts with different alphabets in a row are significantly different by Duncan’s multiple range test

"p<0.05 *p<0.01 "p<0.001
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Figure 1. Recognition of low-sodium diet and low-sodium

products of students
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et s AgdA el ek dA = Table 1569 2t A%, A5 H,
&

T8, GG o] &%=, BMIol webx A Aol ik QA==
frolAQl Aoz fllar, @t A(75.3%)Et o FAY(84.7%) ¢ AA =7}

o1 H (p<0.0D) o2 E=A Ehgt

Table 15. Recognition of low-sodium diet
N(%)

Yes No xz
Male 362(75.3) 119(24.7) B
Gender 12.783
Female 372(84.7) 67(15.3)
< 21 210(78.4) 53(21.6)
Age (yrs) 2043 180(81.8) 40(18.2) 1.077
4 307(81.0) 72(19.0)
Livi ith
2 1 473(80.2) 117(19.8)
T ¢ family
Yze \1 Living student  174(81.7) 39(18.3) 7.297
residencg Dormitory 55(69.6) 24(30.4)
Etc. 31(88.6) 4(11.4)
Month1 > 201(77.3) 59(22.7)
" ontiy %5 - 28 153(345) 98(15.5) .
arowance 30 - 34 151(82.1) 33(17.9) '
(Ten thousand won)
> 35 215(78.2) 60(21.8)
Almost never 103(83.7) 20(16.3)
1-2 ti /
1mnes 243(789) 65(21.1)
week
Frequ fu 3-4 times / 0.469
equency of use 1mes 256(81.5) 58(185)
week
5 or more
' 122(77.2) 36(22.8)
times / week
< 185 95(83.3) 19(16.7)
BMI 185 - 229 375(78.8) 101(21.2) 1.296
> 23 143(80.8) 34(19.2)

“p<0.01
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Table 16. Recognition of low-sodium products by students
N(%)

Yes No xz
Male 268(59.3) 184(40.7)
Gender 11.442
Female 287(70.3) 121(29.7)
=21 165(65.7) 86(34.3)
Age (yrs) 92 — 23 134(65.0) 72(35.0) 0.028
> 24 233(65:6) 122(34.4)
LivighWwilh
N N 356(64.5) 196(35.5)
T ¢ family
ypefo Living student  136(67.7) 65(32.3) 8.497
resideficq DRt 30y 37(50.7) 36(49.3)
Pte. 24(75.0) 8(25.0)
N <% 150(60.7) 97(39.3)
" onthly 95— 29 114(69.1) 51(30.9) s
atowance 30" 34 114(66.7) 57(33.3) '
(Ten thousand won)
> 38 165(63.7) 94(36.3)
Almost never 82(73.2) 30(26.8)
1-2 i
imes / 185(64.7) 101(35.3)
week
F £ 3-4 i 9.061
requency of use imes / 195(65.0) 105(35.0)
week
5 or more
, 82(55.4) 66(44.6)
times / week
<185 68(64.2) 38(35.8)
BMI 185 - 229 285(64.2) 159(35.8) 0.119
> 23 106(62.7) 63(37.3)

*p<0.001
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Table 17. Recognition score of low-salt

Gender Age (yrs) Type of residence
Questionnaire Total Living
F . Living F
Male Female t test < 21 22 - 23 > 24 with Dormitory Etc.
value student value
family

Make taste - -

: 3.16:0.98 3.14+1.02 3.20£0.95  0.929 316094  313+1.04  3.17+0.99-. 0.164 3.17+1.00 3.14+0.97 3.14+097 3.32+091 0395
without salt
Nﬁ f;‘téggacgfggdlf 270+1.01  2.69+1.01 2.71+1.01. 0391 261+0:94°  2.61+£1:06° 2.79+1.04" . 3.500° 269+1.01 269+1.04 269+1.01 292+098  0.607
Should be
cooked bland for 3.60£096 350+099 3.70+0/91  3.308" 355+0.90 364+097 3.62+1.00 0632 3614094 357+1.01 3.63+092 357+1.06 0.136

health
Reggccegeigggum 352:0.90 3.40+092 3.65+0.85% 4.405" 35240,87  356£094 351+091 - 0.268 356+0.89 3.43+0.90 3.49+095 346+090 1.170
Less sodium

menu

development 3613096 354+1.01 3.69+088  2.421" 355+0.90 369+096 3.63+1.00  1.362 366095 3.47+0.99 3.66+0.88 365+091 2.223
need to In

cafeteria

Mean 331:063 325064 3.39+0.60  3.498" 3274059  3.32+066  3.34+0.65  0.872 333063 3.25+0.64 3.32+059 3.38+058 0936
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Monthly allowance(Ten thousand won )

Frequency of use

. . 5 or more

Questionnaire < 95D 95 - 99 30 - 34 > 35 F Almost 1-2 times  3-4 times . y F-val

- - = mes

value never / week / week ue

week
Make taste without salt 3224094  314+098  3.09+099  3.18+1.04  0.679 310£099 3214096  316+098  3.15+1.04  0.400
No Saﬁﬁacﬁgg dif it is too 282+1.02°  266+L07° 252+088° 274+105° 3.452° 268+1.02 2664099  267+1.02  282+1.06 0985
Should be ﬁggﬁﬁd bland for — 370:005 [361x092 364:089  348:1.03 2502 362+1.04 3594090 357:096  3.66:099 0357
Reduced sodium at cafeteria ~ 3.63+0.87 | 353+0.81  349+090  3.44+096  2.096 349+093" 3424086 356+091° 3.65+090° 2.944°
Less sodium menu development a a ab b *
sodium menu develol 3744090  361£0.89 « 855+097  356+1.02  2.086 358:094° 352+093" 364099 380:092° 3.327
Mean 341:063° 331£0.60" 3.25+058% 3.28£0.673.220" 329+0.65 327059  332:065  341:063  1.849

Mean+SD Scale score : 1(very bland) - 5(very salty)

) Superscripts with different alphabets in a row are significantly different by Duncan’s multiple range test

"p<0.05 *p<0.01 ""p<0.001

_53_



24

s

3) BMIo| @& AFH AFGaa e o

Table

BMIo| we zAbtjaae] A9

18% #th. BMI Al+7}

el

7

oM YEFO]

Ay

ARy

5
<1

3

’

gL AL

)

X

p—

0
N
o}

il

gLt

)

_54_



Table 18. Recognition score of low-salt by BMI

BMI
Questionnaire
< 185 185 - 229 > 23 F value

Make taste without salt 3.24+0.91 3.16£1.00 3.16%1.03 0.303

No satisfaction if it is too 276+1.10 270+1.01 27141.02 0185
bland

Should be cooked bland for 3.7240.92 3.62+0.96 3.57+1.03 0.929
health

Reduced sodium at cafeteria 3.56+0.85 3.50£0.90 3.55+0.98 0.427

Less sodium menu

development need to in 3.60+0.94 3.60£0.96 3.65+1.02 0.213
cafeteria

Mean 3.37+0.58 3.31£0.64 3.32+.65 0.476

Mean+SD

Scale score : 1(very bland) - 5(very salty)
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