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Analysis of presumed sodium intake of office workers using 24-hour
urine analysis and correlation matrix between variables*

Kim, Hyun-Hee - Lee, Yeon-Kyung’
Department of Food Science and Nutrition, Kyungpook National University, Daegu 702-701, Korea

ABSTRACT

The purpose of this study was to investigate the sodium intake of office workers using 24-hour urine analysis and to
analyze the correlation matrix between variables. The sodium intake of the subjects (n = 137), based on a 24-hr sodium
excretion period, was male (n = 56) 6072.4 mg and female (n = 81) 5,168.2 mg. Urinary sodium excretion showed sig-
nificant positive correlation with BMI, frequency of eating out, expenditure of eating out, salty taste assessment and
high-salt dietary behavior. Analysis of urinary sodium excretion showed significant positive correlation with intake
frequencies of cabbage kimchi, broiled fish, feast noodle and rice with leaf wraps. Based on the results of multiple re-
gression, urinary sodium excretion was found to be related to intake frequencies of cabbage kimchi, broiled fish, rice
with leaf wraps and high score of high-salt dietary behavior. (Korean J Nutr 2013: 46(1): 26 ~ 33)

KEY WORDS: 24-hr sodium excretion, high-salt dietary behavior, frequency of eating out.

4464 mg, 20084 4,630 mg, 2009 4,645 mg, 20101 4,878

N 2 mg2 2 sfutct Z7F8kaL ook 20108 FAAL oF @I, 7F

7, 19D, Hdekaeh AAgho] gh=iele] APgd]l 1~3¢1et

UEFS] e B S HES AT AR 3 easlglon, 58] 300 ool 9ok HEwEE 4 4
TO APPSR QARSI WY SRES TTHAIE A AREEO R QR ARG ECl w2 ACR LEhT

o okefA glrk Emoh g S0 It AlFlE A AN UEE AT SENo R AR 24401E

7131 o] & Qleto] A 0 B SR, 5] shibgR ARl 2l 39k ARISR,Y SRS 2ARLT 244)

371 7PASt HinkE AT A J STl ZES AR 24ARF ARRATY So] gtk Kim 572

o

|
= =
NS 771 Q1o R e 2H86h= 2108 Kkl gl dujo|E F3t AASF AP} BRI dAtoll 4] 24417F 4
E

= %
o olel chopst Ae] Ul iR Gl LhEE AR MEAS B9 UEE 4% 244el ede] 7M Btk
42 glotol AEelelEI ol B S 2o/l & Ruekich Kirkendall 578 41713 LE82] 85~95% e
B EEES FUAVIE 5 HAR UEE St ARG 22 2 B whAslT Alo] MU 4 vise At 2
afo] w2l Utk ST AR 5 FE SAS Folels R (= 05406 AM0 R WAEE oS U oo s 413
3H0le] Ao R UES HAS AaAYIbe W ofelg B 4T 4 gtk skt
o] Qlon] ol FWetE BAl0) =R AFHE 20079 2000 ofF 2ARE ANEAS F £ HHTEE A

A42:20129 89 299 / AL 20124 109 119 / A=A : 20139 19 24

*This research was supported by the 2008 National Health Promotion Fund.

STo whom correspondence should be addressed.

E-mail: yklee@knu.ac.kr

© 2013 The Korean Nutrition Society

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creative-

commons.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided
the original work is properly cited.



H, Son 5 MY AU O G RAFOA 121 ¢
9] A& AdFIeHL, AAFLE g0 2 7 2AFA 127 ¢
9] 43 AFsHE A0 2 B aslglon, Shin 57& 20074
of

5ol Ht 58054

24X AREAS SR YEF AR AR AR 4

oA HeAdT ebgAS QAR Qlovy, hARIES] Ams
o] WARGI} 4279 oft]g GO& Qlste] U nHe 3t
AP HO 2 Aafit A7} o] FofA] QAL A3l ofdol| =
SHEQIEE: wheba] dut Al S Ve = gt At vl
351 oot Tl 30~50T02] A1R1e] - UEF 2]
PS4 gl Aol =Ed Il =2 Aol vk
UEE 5ot e e A7) o] Fo| Aok g Ao & Hrk.

Aol s 24AI7E AHRAS Bote] 2RI YER
RS FASHL B3 UEE AFvH wiaeke] dvd &
A& Fato] YER A3 14AE gt =209 S $i%t
7|2ARE AlstaLA} el

LA Y 7|2
draela] ) AldAle) 137 dro.2 2008

2RI
0 182UHE 12¢ 18UTIR] 24A|7F 2HE AL E3l0] UE

] F2]5= (BMI: Body
oA (Colin Press-
&t ol 1Eet

QAL Ag ASAE ©l
2

Mass Index)& AAFFATE S
Mate, model BP-8000)& o|-85}o] ==71&

& 2stint

o,
4
ey
xQ
rr
R
i)
rO
_(?L

£ X

244 eoelido] 600 me ©|
o) Alejstck, 4
w8 AEFoI2 He
ARG
Seobeld 4
MRl g oF A A

HEE A ANsEn”

ol
K
X
T
uL)J
S
(@)
8
ugQ
o,
o
o
N
B ol =
(g o P
1o e«
w fr = 4o

ok
> o
2
o
oot

o e
_OIL
ofr
i
ol
#

> <
ot
rlo

5
>
«\
U
S
>
Ql’.
2
o
B
¢
i
;
) =)

b
(&
|o
fru
1

ey

ofl
i
(0¢)
(Ul
N
fu
-
QL
r3
e
1

3+ g 9F 8t 3] %] (Korean J Nutr) 2013; 46(1): 26 ~33 / 27

WStofl chet 0jZHERY

Zgbol] thgh vz L Shin 7o) 1 W EFS A
T = BESITE HIAE IYA NaCl= {Iste] |
Zr-8A19 ASo] dofupA] W} Hojrl= iE Ale|
flste] s ARE A5t A bR S AEE 519
o gxo| ut2 At FEo| 2Jo|g et YL
0~100)2 SAIBHES ahar AFLoflA] Al3Ystch njzh ¢
0.08~1.25%714) ST w|zt A2 @} Az o tfate] 5
A A2 T3l Aoz n|ZeA e A

[e)
i

s IRA] el A RE 5%
57 Likert X4Ei ZA5l9 0o Zho] ol AL Mo o
3 ATl ek A ofulsinl, 48R F5
alphai= 0.632 409tk

H
mN
5

Pﬂ

cronbach’s

’ 441 4931 WA} e 4 o
THE AE SH w0 2 e HANES Shetslgint A2
HESE F4el] 5~63, 3~43), 1~23), |

o, 18] ke ofs) 2

T}
=
&, oY) 35 Ho R o] AR @t skeitt HE |
FFE 1, o 15, ol8t 058 ot FHRIEE SHalsrt
SH2EAM

nE AFAT= SPSS ver. 1802 ARE3HY] ARl E4
I W50 Hix= Ve AE o8l AL o ThE
Ad zpol 5 H|wslr] $I5k] ttest2 F-2AS AFSICE U
ER A3 o2 Ha=eke] A= Pearsons 2 Spear-

mans correlation coefficientE 1530, UEF vl
e nlAE 291 Tolsl] §J9) ST AR 4
ZAHo] o3 UER ujAdso & sl SHHSS UER HH
ekl AR LR wg (BMI, 914] I, o)), B

o] thgt vzhiga] HE shod th Bl wa}gaq

Z2
MHAZK|

TAkARe] A A A= Table 13} Zt) Q8-S YRt Bt
39A)|, AR} Bt 241900, Al HR} 17448 + 541 cm,



28 / 24X AR

=i

il

S AR HEF AFH +A4Y

Table 1. Anthropometric measurement of subjects

Items Male (n = 56) Female (n = 81) Total (h =137) t-value
Age (year) 393+ 7.8 427+ 89 413+ 8.4 4.68"
Height (cm) 1744+ 54 158.0+ 4.3 1643+ 9.3 321.1%%
Weight (kg) 735+ 7.3 549+ 6.3 62.3+11.3 191.1%*
BMI (kg/m’) 241+ 20 221+ 24 29+ 24 19.63"**
SBP (mmHg) 124.4 £ 12.1 120.6 £17.3 1222+ 154 1.55
DBP (mmHg) 83.4+11.8 78.7 £12.4 80.7 £12.3 3.82
BMI: Body Mass Index [weight (kg)/height (m?)], SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure
Mean +S.D.
*: p<0.05, *+x: p<0.001 by t-test
Table 2. Sodium excretion and intake of subjects
ltems Male (n = 56) Female (n = 81) Total (n =137) t-value
Urine volume (mL) 1,412.3 = 542.8 1,399.4 + 480.1 1,404.7 £ 504.8 0.02
Creatinine excretion (mg) 1,557.0 £ 501.7 1,250.1 + 1,060.6 1,375.6 = 886.8 4.05*
Sodium excretion (mg) 5,161.6 +2,649.3 4,393.0 = 1,808.8 4,707.1 £2,212.8 4.09*
Sodium presumed intake (mg) 6,072.4£3,116.9 5,168.2 £2,122.1 5,537.8 +2,603.2 4.09*

Mean +S.D.
*: p <0.05 by t-test

oJZ} 15801 + 433 cm, S BAF 7355 + 733 kg, 9JAF 5490
* 638 kgo &2 BT FUEZt F-of3t Aol & UrESlT (p <
0.001). BMIQ] - P2} 24.13 + 2,00, oA} 22.14 + 2412 '
A7} -FolsHA| E9ko (p < 0.001), 257 AAreZo]dch

Foko Uxjo] Ao 227] W) 12447 + 12.10 mmHg, ©|
2k7] 98349 + 11.80 mmHg, 9JAH= 12067 + 1732 mmHg,
ol¢b7] &t 7876 + 12.46 mmHgR FAF HSoll &3h= A
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Table 3. High-salt dietary behavior by gender
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[tems Male (n = 56) Female (n = 81) Total (n = 137) t-value
| like dried fish and salted mackerel. 2.89 £0.71 2.95+0.88 2.93£0.81 0.17
| feel that | miss something when consuming meals without 2.04 £0.98 2.00 £0.84 2.01 £0.89 0.05
salted or fermented fish.
| like seasoned and stir-fried rice (Deopbap). 2.96 £0.84 2.92+0.91 2.94+0.88 0.07
| like noodles and soup. 3.42+1.01 3.06 +1.09 3.21 +£1.07 3.64
| like hot and salty snacks with wine. 2.47 £0.77 2,18 £0.76 2.30 £0.78 4.84"
| like various kinds of chips. 2.38 £0.95 2.58 £ 1.12 2.50 = 1.06 1.12
| feel that foods seasoned with less salt are unpalatable. 2.87 £0.92 2.65+0.96 2.74 £0.95 1.87
| eat all types of soup, stew, broth or noodle liquid. 3.09 +£0.91 2.86 +1.01 2.95+0.97 1.87
| often eat processed food. 2.64 +0.87 2.55+0.97 2.59 +0.93 0.26
| eat deep-fried/pan-fried foods or raw fish dipped into 2.62 +0.91 2.32+0.88 2.45 +0.90 3.46
a lot of soy sauce.
| often eat instant food. 216 £0.79 2.06 £0.91 2.11 £0.86 0.42
I generally use soy sauce rather than mayonnaise or salad 2.36 £ 0.97 2.36 +1.01 2.36 +0.99 0.00
dressing in cooking.
I usually add table soy sauce to foods before eating. 1.98 £0.81 1.92 £0.85 1.95+0.83 0.18
| add soy sauce to cooked vegetable dishes at the table. 2.76 £ 1.05 2.56 £ 1.03 2.65+1.04 1.19
I spread lots of butter or margarine on bread. 2.05+0.93 1.90 +0.90 1.96 +0.91 0.97
Total 2.58 £0.31 2.46 £0.38 2.51 £0.35 3.70
Mean +£S.D.
#*: p<0.05

Table 4. Correlation coefficients between sodium related vari-
ables and urinary sodium excretions

Table 5. Correlation coefficients between the intake frequency
of foods and urinary sodium excretions

Spearman’s Spearman’s

[tems Male Female Total ltems Male  Female  Total

(n=5) (h=81) (n=137) (n=56) (n=81) (n=137)

BMI (kg/m’) 0.359* 0.043 0.226* Cabbage kimchi 0.529™  0.391""  0.484""
SBP (mmHg) 0.080 —0.058 0.078 Soybean paste stew —0.005 0.190 0.069
DBP (mmHg) -0.022 -0.115 0.115 Chinese noodles 0.157 0.154 0.144
Frequency of eating out 0.502** 0.285* 0.388** Kimchi stew -0.315 0.102  —-0.106

Expenditure of eating out 0.183 0.364**  0.306** Broiled fish 0.419**  0.312"*  0.386™
Salty taste assessment 0.269* 0.144 0.237* Shellfish bean-paste potage 0.089 0.206 0.171
High-salt dietary behavior 0.446** 0.384** 0.416** Anchovy stir fry -0.148 -0.088 -0.106
BMI: Body Mass Index [weight (kg)/height (m®]1, SBP: Systolic Kimchi stir fry 0.147 0.162 0.148

Blood Pressure, DBP: Diastolic Blood Pressure Feast noodle in soup 0.393**  0.346" 0.337**
#1p<0.05, #*: p<0.01 Seaweed soup —0.208 0.130  -0.042
Thick noodles in anchovy broth —0.066 0.157 0.052

S HERRlen, o/de] 735 v, Adalstel, A=A AT Rice with leaf wraps 0.204 0.221*  0.175"
B AR AEAYEY] AR ST UER WA S kimeh fried rice 0.116  0244*  0.145
71} AAIE YrERSIT. Spicy fish soup 0171 0102  0.130
Spinach namul 0.012 0.250*  0.116

= yy Akl FEHS O||= ©
LIEE HiAZo| Fet= O|x|= Ikt +1p<0.05, %+ p<00l
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Table 6. Summary of the multiple regression analysis for unitary sodium as dependent variable

Variables B Standard error F R? Adj.R®
Sex 0.054 396.1 0.559
BMI (kg/m?) 0.130 77.9 1.368
Frequency of eating out 0.222 330.8 2.316"
Expenditure of eating out 0.115 298.8 1.245
Salty taste assessment 0.056 198.9 0.644 0,428 0.361
High-salt dietary behavior 0.192 490.3 2.162"
Intake frequency of kimchi 0.229 329 2.509*
Intake frequency of broiled fish 0.224 88.0 2.522"
Intake frequency of feast noodle 0.019 138.3 0.219
Intake frequency of rice with leaf wraps 0.195 62.2 2.294*

BMI: Body Mass Index, [weight (kg)/height (m
* p <0.05
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