o 3HA] G ALS) G oS A 20(5): 327~337, 2015
http://dx.doi.org/10.5720/kjcn.2015.20.5.327

RESEARCH ARTICLE

A5 e dEF I Ao w

VEE AEE, Al gk AT

AR - AgY - AESY - WAl - Fhodd - HmlAO - A

Vel E S A%

DA o) eEe P A

FEf), Mgl sk NFAPIS, IFIREIAA A HEgR TAY IR,

YAFEA S, e FhEa A EedReIs), O3S A, gk eta A Ereley

A Study on Sodium-related Dietary Attitude and Behaviors According
to Sodium-related Nutrition Knowledge of University Students

Mi-Hyun Kim", Jee-Young Yeon”, Jong Wook Kim?, Jae-Eon Byun?, So-Young Bu®,

Mi-Kyeong Choi®, Yun-Jung Bae”"

YDepartment of Food and Nutrition, Korea National University of Transportation, Jeungpyeong, Korea
IDepartment of Food and Nutrition, Seowon University, Cheongju, Korea
Y International Cooperation Office, Director General for Planning and Coordination, Ministry of Food and Drug

Safety, Cheongju, Korea

YImported Food Analysis Division, Gwangju Regional Food and Drug Administration, Gwangju, Korea

SDepartment of Food and Nutrition, Daegu University, Daegu, Korea
®Division of Food Science, Kongju National University, Yesan, Korea

"Division of Food Science and Culinary Arts, Shinhan University, Uijeongbu, Korea

fCorresponding author
Yun-Jung Bae

Shinhan University, 95, Hoam-
ro, Uijeongbu, Gyeonggi 480-
701, Korea

Tel: (031) 870-3572
Fax: (031) 870-3519
E-mail: byj@shinhan.ac.kr

Received: August 23,2015
Revised: October 13, 2015
Accepted: October 23, 2015

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://
creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium,

ABSTRACT

Objectives: Dietary life is closely associated with dietary attitude and diet-related knowledge.
Particularly, dietary habit such as sodium intake can be affected by various dietary behaviors such as
food choices, dietary attitude toward salty food and a preference for salty taste. The purpose of this
study was to assess sodium-related nutrition knowledge and to identify sodium-related attitude and
behaviors according to the level of sodium-related knowledge of university students.

Methods: Anthropometric measurements were provided by 408 students who participated in this study.
The study participants answered questionnaires to provide information on general dietary behaviors,
sodium-related dietary attitude and other behavioral factors. A total score of nutrition knowledge was
used to categorize study participants in to two groups, namely, low level in sodium-related knowledge
(LNaK) or high level in sodium-related knowledge (HNaK) and the attitude and the behaviors of students
toward sodium intake were compared between these two groups.

Results: The ratio of female students in HNaK group was higher than that in the LNaK group. HNaK
group had a higher score in checking nutrition label of processed food than the LNaK group. Total
score of sodium-related attitude and behaviors of HNaK group were 34.81 and 32.75, respectively and
these scores were significantly higher than that of the LNaK group whose scores were 32.57 and 30.57,
respectively. Total energy intake was not different between two groups but the intakes of calcium,
vitamin B, and folate were higher in HNaK group than in the LNaK group. Correlation analysis
adjusted for age and gender revealed that total score of sodium-related nutrition knowledge was
positively correlated with total score of sodium-related attitude and behaviors.

Conclusions: In conclusion, students who had high level of sodium-related nutrition knowledge had
desirable attitude and behaviors toward sodium intake and these results can be considered in nutrition
education for university students.
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Table 1. General characteristics of the subjects

Fo FES X o YEF AHE A 5 9
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ol vlsl oA o2 Fokvh. ek UER v oJ A2
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Ae7h 7P =9k B AES wWol gk e &
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Male (n=186) Female (n=222) Total (n=408) p value
Age (yrs) 21.04+ 222V 20.29+ 1.82 20.63+ 2.05 0.0003
BMI (kg/m?)? 23.09+ 324 2097+ 297 21.94+ 3.27 < 0.0001
Underweight (< 18.5) 3.23% 15.32 9.80 < 0.0001
Normal (> 18.5 and < 23) 49.46 63.96 57.35
Overweight/Obesity (> 23) 47.31 20.72 32.84
Systolic blood pressure (MmHQ) 127.91£11.47 112,98 £13.95 119.78 £ 14.86 < 0.0001
Diastolic blood pressure (mmHg) 7410+ 9.62 71.44+10.28 72.65+ 10.06 0.0077
1) Mean £+ SD
2) Body mass index
3) %
Table 2. Sodium-related nutritional knowledge by the gender of the subjects
Male Female Total
(n=186)  (n=222)  (n—d08)  PVolLe
Food containing high salt has more sodium than the food confaining low salt.  0.93+0.26" 0.98+0.13 0.96%0.20 0.0123
If you take sodium for a long period, this can cause hypertension, stroke, and 093402 0994012 096+0.19 0.0057
stomach cancer.
A‘;g‘f‘gg‘g *(‘Zf‘]’fg‘fsg]dﬁgg fefre;egycg”;‘éﬁs[@re”' Misrecommendedotoke 4311046 0524050 0424049 < 0.0001
Sodium is required to maintain osmotic and water balance of body fluids. 0.86+0.35 088+0.32 0.87+0.34 0.4667
Not faking foo much liquid from a soup can reduce your sodium infake. 0.67+0.47 088+0.32 0.79+0.41 < 0.0001
Instant food tends to have more sodium. 091£029 096019 094+024 0.0231
Using artificial flavor can increase the supply of sodium. 0.72+£045 0.77+042 0.75+0.43 0.1748
Fo;gcoefel’rgfg Oszcgozss :glfggnrico]i\;vciig i}l:‘l);i?ervo’nves, inflating agents used in 0584049 0804040 070+046 < 0.000]
Eating brloiled fish/meo‘rs separately with a souce.rothgr than eating boiled 0654048 067+047 0.66+0.48 0.7243
down fish/meats in a sauce help o reduce sodium infake.
Noodles or breads do not have salty taste, so these foods contain no sodium. 0.78+0.42 093+026 0.86+0.35 < 0.0001
Fresh vegetables and fruits help excretion of sodium. 0.75+0.43 0.79+041 0.77+0.42 0.3208
A sensitivity fo salty taste usually increases with age. 051050 075044 0.64%£048 < 0.0001
Total score of nutrition knowledge 8.48+268 991178 926+234 < 0.0001

A correct answer for each question got scored 1 point, wrong or non-answer scored 0 point.

1) Mean + SD



As 3 30~50 g AFI8H:
} (0. 42@) ol thet Har 7 sekar,
IR (0.647) W Ao &
HEUR= 7k 8hA] AL 794 g BE0le A

HAFE 2 7 Utk (0.66%) ¢] =0l

' o8

rir

o H1 O i o2
N
N
(BNl o
mor
&
>2
é
_I_4

<

N
I
Im

2o
4
=
0
2
1o
of
00
D)
1>

¥Q X Tl
9
=2
=
i
ifieA
=
13
it
2
=2
> 4

]"f‘

N &—;1

E Qu.,

ﬂllm 0“-4 —
o
o.
@
w
=2
é
>
ol
=L
=
o

o oy it

b 2
A2l 242t 20.62412F 20.6 5412 3T

2ol gk, 48 LS el

£
2
o
2,
ﬁ

ol A g ] ulgo] R Al
(p < 0.001). AAHAFE=
of| A Z+z} 21.79 keg/m?, 23.
atol= Kol gk 103
A2 «l 55.80%7} % X“P 0 (1 8 5 kg/
)oll =] qlet. Eet 74 A3 o]
Lol e 7t f-0] 3t 2fo]E Hol
7189 A YA A o] G FA A e
THp=0.0311).

0

o fr lo el rot

X
o
il
'
> ¥0 1>
HJ ﬂ

UM
1 -®
R
r_}ioﬁ
E‘gﬁ
=
w$

o

59.24%, 1192
m” °1F 23 kg/m* vt
1Rk G4 %
] 01_<:>Lo1/}y

Hlel] o2 0% 3k

0

F

O_i.,

2 A AT 1
A A7 Aol thel] Bl et A3}= Table 40 #|A]
ST 71U AAF RIEE AR A3} o), 4 9 A

S = 27} 993 2
oAl o} AALe] STt AT A
AT E ZAFSE A2} A FA| A3}
~23|eka stk vlgo] 71

ok;q/\] o ]

3 - Zw]7 - wlEA - 331

e
2
of
o
O
ﬁ
L
—
Do
=~
wW
R
=2
RS
:OL_I,
K
3
’U
O
o
o
(@]
ﬂ
N—

Table 4. Diefary habits of the subjects according to the level of
sodium-related nutrition knowledge

LK (n=184) HK (n=224) p value
Number of meals/week
Breakfast 3.03+£249" 298+235 0.8498
Lunch 604+1.48 6141125  0.4346
Dinner 599+150 6.05+1.34 0.6432
Frequency of meal-out
> Once/day 6.56? 3.14 0.2727
Once/day 9.29 10.76
5~6 fimes/week 9.84 6.28
3~4 fimes/week 24.04 27.8
1~2 times/week 28.42 34.08
1~3 fimes/month 12.57 12.11
None 9.29 5.83
Level of nutrition label identification
Certainly identify 4,52 5.88 0.0007
Frequently identify 12,43 22.17
Sometimes identify 36.16 45,25
Rarely identify 322 19.91
Never identify 14.69 6.79
Identification of sodium (Na) content in nutrition lakel
Yes 18.18 24,15 0.1726
No 81.82 75.85

LK; a group of low level in sodium-related knowledge
HK; a group of high level in sodium-related knowledge
1) Mean+ SD

2) %

Table 3. General characteristics of the subjects according o the level of sodium-related nutrition knowledge

LK (h=184) HK (n=224) p value

Age (yrs) 20.62+ 2,43V 20.65+ 1.68 0.8955
Sex distribution

Male/Female (%) 58.70/41.30 34.82/65.18 < 0.0001
BMI? (kg/m?) 21,79+ 3.07 23.06+ 3.42 0.3978

Underweight (< 18.5) 9.24% 10.27 0.7807%

Normal (> 18.5 and < 23) 59.24 55.80

Overweight/Obesity (> 23) 31.52 33.93
Systolic blood pressure (mmHg) 12153+ 15.46 118.35+14.23 0.0311
Diastolic blood pressure (mmHg) 73.12+£10.14 72,26+ 10.00 0.3929

LK; a group of low level in sodium-related knowledge, HK; a group of high level in sodium-related knowledge

1) Mean = SD
2) Body mass index
3) %

4) Distribution of BMI within a group were compared between LK and HK by chi-square test
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Table 5. Sodium-related dietary attitude of the subjects according to the level of sodium-related nutrition knowledge

LK (n=184) HK (n=224) p value

| think the side dishes should be a little salty. 2.74+1.03Y 3.00%1.03 0.0129
| feel disappointed if there are no salt-fermented fish. 4,23+0.87 4,46+0.73 0.0052
| like seasoned rice, or/fand bowl of rice served with foppings (Dup-bap). 2.76+0.93 2.89+1.01 0.1727
| like soup or noodle soup. 2.45+0.86 2,64+ 1.06 0.0413
| like processed food such as canned food, or ham. 2.58+0.95 2.68+0.93 0.2745
| like potato chips, popcoms, or/fand crackers. 2,60t 1.10 2,65+ 1.07 0.6497
| prefer foods like kimchi rather than raw vegetables. 2.67+1.05 285+ 0.99 0.0831
| like o dip deeply into soy sauce when | eat fried food or Korean pancakes, sushi, efc. 3.57+1.03 3.65+1.03 0.4331
| believe | will become heatthier if | eat bland*. 3.68+1.00 3.97£0.86 0.0025
| usually check the amount of sodium in foods or dishes*. 2.38+0.90 2.83+1.00 < 0.0001
If there is a low-salf food, | will consider buying it*. 3.02+£0.91 3.32+£0.90 0.0010
Total score of dietary atfitude 32571473 34.81£502 < 0.0001
LK; a group of low level in sodium-related knowledge, HK; a group of high level in sodium-related knowledge
Scoring scale: 5(very disagree)~1(very agree) * Reverse recording: 1(very disagree)~5(very agree)
1) Mean £+ SD
Table 6. Sodium-related dietary behavior of the subjects according to the level of sodium-related nutrition knowledge

LK (n=184) HK (n=224) p value
| frequently eat dried fish, salted fish and salted dry fish. 3.68+£0.89" 3.75+0.83 0.4384
| frequently eat processed food such as ramen, canned food, or ham. 2.49+0.98 2.66+0.91 0.0754
| like fo eat potato chips, popcorns, or/fand crackers. 3.08+1.02 3.25+1.01 0.0778
When | eat a soup or noodles, | drink up whole liquid part of the soup or noodles. 3.12+1.16 3.49+1.05 0.0007
| eat a soup or stew (Jigae, Jeon-gol, Tang) at a very high frequency. 2.86+0.93 2.94+0.94 0.4347
| frequently eat outside (2-3 days a week) or have delivery foods (2-3 days a week). 2.73+1.08 2,83+ 1.03 0.3400
| eat a lot of salted vegetables like kimchi. 2.76+0.99 2.97+£1.06 0.0423
When the food or soup is bland, | add more salt or soy sauce. 3.09+1.15 3.54+1.07 < 0.0001
| prefer seasoned roast or boiled-down food, rather than plain roast. 293+ 1.01 3.27£0.99 0.0009
When | buy a food or eat out, | check the sodium contfent from the food or the dish*. 2,10+ 0.93 2.28+0.93 0.0501
When | cook ramen, | do not add the entire seasoning powder comes with it*. 1.77+1.05 1.80+1.03 0.7827
Behavior total score 30.57 £5.83 32.75+£5.27 < 0.0001

LK; a group of low level in sodium-related knowledge, HK; a group of high level in sodium-related knowledge
Score scale 5 (very disagree)~1(very agree) * Reverse recording: 1 (very disagree)~5 (very agree)

1) Mean + SD
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Table 7. Mean daily energy and nutrient infakes of the subjects according fo the level of sodium-related nutrition knowledge

LK (n=184) HK (n=224) p value
Energy (kcal) 1,871.45+ 668.21" 1,943.27 £ 597.43 0.2528
Protein (Q) 7943+  34.56 79.69+  32.85 0.9387
Fat (Q) 68.04+  31.07 6930+  27.16 0.6643
Carbohydrate (g) 228.66+ 75.15 243.98+  75.00 0.0409
Fiber (Q) 14.00+ 5.83 14.85+ 6.29 0.1581
Vitamin A (ug R.E) 690.07 = 404.57 795.98+ 737.74 0.0668
Vitamin B, (Mg) 1.27 0.57 1.33+ 0.50 0.2497
Vitamin B, (Mg) 111+ 0.46 1.20+ 0.47 0.0464
Niacin (mg) 19.41+ 10.50 19.32+ 8.84 0.9296
Vitamin B, (MQ) 1.89+ 0.84 205+ 0.88 0.0600
Folate (ug) 17213+ 80.93 19497+ 88.88 0.0075
Vitamin C (mg) 57.01+ 36.38 66.07+  56.53 0.0513
Vitamin E (Mg a-TE) 19.38+ 1228 1918+ 10.77 0.8629
Calcium (mg) 383.90+ 192.03 453.94+ 220.49 0.0008
Phosphorus (mg) 94759+ 365.15 994.42+ 366.98 0.1994
Sodium (Mmg) 3,690.51 £ 1,5648.29 3,684.87 +1,5656.18 0.5417
Potassium (mg) 2,0563.31+ 843.34 2,206.67+ 917.54 0.0823
Iron (Mg) 1147+ 4.94 1243+ 5.57 0.0677
Zinc (mg) 8.97 3.56 913+ 3.67 0.6590
C:P:Fratfio
Carbohydrate (%) 50.06 = 9.05 50.94 + 7.83 0.2887
Protein (%) 16.90+ 4.07 1626+ 4.39 0.1326
Fat (%) 32.18+ 7.45 31.73+ 5.98 0.5086

LK; a group of low level in sodium-related knowledge, HK; a group of high level in sodium-related knowledge

1) Mean + SD
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Table 8. Correlation coefficient of sodium-related nutritional
knowledge score with the blood pressure, sodium-
related attitude, and behavior score in the subjects

Sodium-related nutritional knowledge score
Crude

SBP -0.1610%*
DBP -0.0369
Affitude 0.231 1%
Behavior 0.1849%**
Sodium infake 0.0475
Sodium density -0.0141
**: P < (0.01, #** P < 0.001

Adjusted for age and sex
-0.0187
-0.0024
0.1862%**
0.1461%*
0.0847
-0.0230
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