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Abstract

In this study, we investigated protection motivation and behavioral intention to prevent serious illnesses related to
excessive sodium intake among the university students in Gyeongnam and Busan. Within the protection motivation theory
(PMT) framework, a survey questionnaire was developed to measure participants’ perceptions on the severity of and the
vulnerability to the threat of serious diseases due to the high sodium intake as well as the effectiveness of preventive
measures (response efficacy), and the ability to perform them (self-efficacy) along with their willingness to follow recommendations
(behavioral intention). Data was collected in June 2015. Study participants were divided into either low (n=117) or high
(n=177) sodium intake behavior groups based on their current behaviors. Exploratory factor analysis was performed to
measure construct validity and Cronbach’s alpha was calculated to check reliability of measurement items. The high sodium
intake behavior group perceived higher vulnerability than the low sodium intake behavior group among four PMT factors.
Differences of the other three factors were not significant between the two groups. The results of hierarchical regression
analysis indicated that self-efficacy and response efficacy affected behavioral intention of high sodium intake behavior among
students. Hence, development of strategies to increase self-efficacy and response efficacy are strongly recommended.
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Table 1. General characteristics of the subjects n(%)
Low-salt intake High-salt intake
o Total . . )
Variable (n=294) behavior behavior X
(n=117) (n=177)
Male 92(31.3)Y 21(17.9) 71(40.1)
Gender 16.09
Female 202(68.7) 96(82.1) 106(59.9)
Freshman 95(32.3) 23(19.7) 72(40.7)
Sophomore 82(27.9 36(30.8 46(26.0 "
Grade p (27.9) (30.8) (26.0) 14.89
Junior 61(20.7) 30(25.6) 31(17.5)
Senior 56(19.1) 28(23.9) 28(15.8)
Food and nutrition 158(53.8) 75(64.1) 83(46.9)
Major Culinary art 88(29.9) 22(18.8) 66(37.3) 11.99™
No relation to food, nutrition, or culinary art 48(16.3) 20(17.1) 28(15.8)
Living with family 202(68.7) 75(64.1) 127(71.8)

Type of .. . *
residence Living alone/boarding 67(22.8) 35(29.9) 32(18.0) 6.38
Dormitory 25( 8.5) 7( 6.0) 18(10.2)
<200,000 39(13.3) 12(10.3) 27(15.3)

Monthly 200,000~299,999 50(17.0) 19(16.7) 31(17.5)
allowance 300,000~399,999 115(39.1) 50(42.7) 65(36.7) 2.05
(won) 400,000~499,999 53(18.0) 21(17.9) 32(18.1)
=>500,000 37(12.6) 15(12.8) 22(12.4)
Rarely 32(10.9) 14(12.0) 18(10.2)
Frequency of 1~2 times/week 85(289) 37(316) 48(271) 141
cating-out” 34 times/week 103(35.0) 40(34.2) 63(35.6) '
More than 5 times/week 74(25.2) 26(22.2) 48(27.1)
Rarely 25( 8.5) 11( 9.4) 14( 7.9)
Frequency of | 5 fimes/week 113(38.4) 50(42.7) 63(35.6)
processed food ) 3.25
intake 3~4 times/week 106(36.1) 35(29.9) 71(40.1)
Almost everyday 50(17.0) 21(18.0) 29(16.4)
) Not salty 34(11.6) 27(23.1) 7( 4.0
Saltiness 1t average 166(56.4) 70(59.8) 96(54.2) 36.12"
perception
Salty 94(32.0) 20(17.1) 74(41.8)

D Variables related to demographic characteristics were analysed using the cross tabulation between the two groups. Numbers in cells are

frequencies and percentiles in parenthesis based on the group.
? Eating-out includes takeouts and deliveries.

*p<0.05, “p<0.01,

ok

<0.001
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Table 2. Salt intake behaviors of the subjects n(%)
| Low-salt High-salt
Item"? (I;I:ztg 4) intake behavior intake behavior X or ¢
(n=117) (0=177)
I frequently (more than 2~3 times a week) eat out or consume a delivery food. 213(72.4) 69(59.0) 144(81.4) 17.68™
I eat lots of kimchis. 207(70.4) 60(51.3) 147(83.1)  34.12™
I like seasoned rice (such as fried rice, Dup-baps, etc.). 198(67.3) 54(46.2) 144(814)  39.69™
I frequently eat processed food such as ramens, hams, canned foods and so on. 195(66.3) 51(43.6) 144(81.4) 44.98™
I like salted or dried fish. 167(56.8)  46(39.3) 121(684)  24.22™
I think the side dishes should be salty enough (to be taken with rice). 162(55.1) 33(28.2) 129(72.9)  56.83™
I eat the soup to the last drop when I eat soup or noodles. 118(40.1) 25(21.4) 93(52.5) 28.49™
I cat fries, pancakes (Jeon) or sashimi deeply dipping into soy sauce. 95(32.3) 9(7.7) 86(48.6) 53.86™"
I use soy sauce rather than mayonnaise or salad dressing for vegetable dish. 94(32.0)  21(17.9) 73(41.2) 17.57™
Llifse:ilngiifliﬁient;i 1Z\'/hen salted seafood (Jeotgal), such as salted pollack roe, is 43(14.6) 10.9) 42(237) 29 50°
Total score” 5.08+1.98Y  3.15+0.93 635135 23967

V10 items were directly adopted from the Salt Reduction Center (Daegu Metropolitan City Care Service Support Center 2005).

? Ttems were binomial variables (1: yes, 0: no). Numbers in cells are frequencies of ‘yes’ and its percentiles in parenthesis based on the
group. Distribution of ‘yes’ between groups were compared using Chi-square test.

% Total scores are calculated by summing up ‘yes’ responses for the all 10 items and compared between groups using independent #-test.

Y MeantSD

'<0.001
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(B3 2)= AZH3, HF AFH7 el A a3
I A7 &S TR BYUS BP0 2 17.0%(F=3.38, p<0.05)
o] Ag=ES Ve (B3 Dol vl Aol 5% 7t
Ao HEZS 2t SHH, FFYS Ay EH, FoRdo]
W Y=ol 7Y 2A FFE vF oY £ FFE F=
(B=-0.282, p<0.01) &tafl, h3 o2 JFS F= HARTH
< 9 gk vjA= ALE VeI THE0.232, p<0.05). Kim
F(2015b)2 YEF #A FUAL Ap7t =2 dighlo] &
ieAgel vl uitAet A3E W A EE 2= o]

= 215 &5k & AolA AadFT gt

ARt oz ojn] HIRHA|G AP AYstaL glen
2242 YEF AHEHE A AEE A Brieta 9l
7] w2l o]=gt Ayt vehd Ao 2 AtgHc) B3 A
HWete] andE 7Hedhe diAasH e ol aA ol
2 BASEE Y5 owvt Folxs AHE Ko, ol A
BAF AgsT Y FFY=E oS A3ty fls
Ae dAEsHE =Y 5 e vAIRAE ADste Aol 7t
Z antzd Aoz Helrh

ojlojA nFMFH AWFE $AH AAHH ABe
A A FUA HA (B 3)ollas HEF7] a9l
AT FodE Bt (BF 4ollA A as
7185dE SR BYste] UEE oA d4E 9
Y5 = v|A= IS ATEUTh AFF7L adT F
Q3 (Y 3)-2 5.5%(F=5.07, p<0.01), Y@H7} 213+ th3
7t 220714 BT (B E 4)= 32.8%(F=34.93, p<0.001)2]
g AgEE 2o 194 B 2207 FYS (=Y
HEG 2TAZEA] 82171 FQAFH (R 4)<] AEo] 27.3%
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Table 3. Results of factor analysis for PMT" and behavioral intention
s 4) S
o 2o Factor loading Cronbach’s
FI? F2° F3 F4Y FS?  alpha
Excesswe' sodium intake w'111 increase blood levels 9f sodium which relates to 799 843 000 260 108 095
an osmotic pressure elevation that causes hypertension.
Excessive sodium intake may result hypertension which will damage blood vessels
. .843 .02 2 071 .
and which may eventually cause a heart disease, a stroke or a chronic renal failure. 7 . 027 007 085
Excessive sodium may stimulate the gastric mucosa and it will cause gastritis 203 806 122 115 026 156 878
and further a stomach cancer.
When excessive sodium 1s.excreted, calcium is also discharged from the body, 629 765 142 061 083 115
and as a result osteoporosis may occur.
Excessive sodium intake may result in diabetes, overweight/obesity, asthma, and cataract. .616 .748 .080 .006 206 .083
Cons1den1?g my e.:atmg--out frequency, I am likely to suffer from a disease related 738 068 850 041 091 027
to excessive sodium intake.
Considering my Aeatmg frequency of proF:essed @mrr}ermal foods, I am likely to 785 162 870 018 011 04l 260
suffer from a disease related to excessive sodium intake.
Cons@ermg rr}y ee%tmg habits, I am likely to suffer from a disease related to 804 058 881 116 106 002
excessive sodium intake.
By reﬁau.ung ﬁom ea.tmg-out,.the chances_ which [ may catch a disease related 26 045 20 623 4% 026
to excessive sodium intake will be effectively reduced.
By .refralmng from processe.d COII]ITICI'CIZ-JJ foods, .the chances.whlch 1 may catch 21 344 097 598 367 031
a disease related to excessive sodium intake will be effectively reduced.
imiti i i 740
By limiting the f.:atmg amount of broth for sou;?s, stf.ews or nF)odles, the .chances which 3 35 071 701 028 174
I may catch a disease related to excessive sodium intake will be effectively reduced.
By limiting the eating amount of Korean traditional fermented salting foods such
as kimchi and Jeotgal, the chances which I may catch a disease related to .659 .048 .005 .775 .087 .221
excessive sodium intake will be effectively reduced.
In (?rder ’to prevent various diseases caused by excessive sodium intake, I will 597 000 119 055 709 279
avoid spicy and pungent foods.
In order to prevent various diseases caused by excessive sodium intake, I will
432 31 .1 . Al .
frequently eat fresh vegetables and fruits helping the sodium excretion. 3 316 85 357 a3 .588
In order to prevent various diseases caused by excessive sodium intake, I will
decrease the consumption of processed foods and the eating-out frequency to less .630 .026 .057 .069 .781 .103
than once or twice a week.
I am able to decrease the level of sodium intake to the KDRIs' target amount 653 035 067 051 448 667
(2,000 mg).
. . . 703
When shopping, I am able to check food labels to select foods low in sodium. .707 .087 .002 .111 .233 795 7
I know a variety of means to reduce sodium intake in daily life. 641 206 .013 .165 .080 .752
Eigen value 363 242 219 195 1.88
Percent of variance(%) 20.17 13.43 12.16 10.84 10.46
Cumulative percent of variance(%) 20.17 33.60 4575 56.60 67.06

KMO=0.800, Bartlett x>=2,246.71"

D PMT means protection motivation theory.

? Each measurement item is measured using 5-point Likert scale where 1 is stronlgy disagree and 5 is strongly agree.

¥ 1’ is communality.

Y Factor loadings were calculated by factor analysis (principal component with varimax rotation)

% F1: Severity, ® F2: Vulnerability, ” F3: Response efficacy, ¥ F4: Behavioral intention, ” F5: Self-efficacy

"p<0.01
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Table 4. Differences in PMTV and behavioral intention between the two groups

Low-salt intake High-salt intake
Ttem? (nT:OthL) behavior group behavior group t-value
(n=117) (n=177)
Severity” 4.04+0.63 4.06+0.57 4.03+0.66 0.47
PMT Vulnerability” 3.26+0.85 3.03+0.87 3.4120.81 3.84™
Response efficacy” 3.73+0.66 3.76+0.61 3.71£0.70 0.67
Self-efficacy” 3.2840.71 3.3240.74 3.2540.70 0.85
Behavioral intention” 3.4120.66 3.460.67 3.3940.67 0.92

PMT means protection motivation theory.

Numbers in cells are means and standard deviations (M+S.D.).

“Severity” is an arithmetic mean of 5 individual measurement items based on factor analysis result.

“Vulnerability” is an arithmetic mean of 3 individual measurement items based on factor analysis result.

“Response efficacy” is an arithmetic mean of 4 individual measurement items based on factor analysis result.

“Self-efficacy” is an arithmetic mean of 3 individual measurement items based on factor analysis result.
“Behavioral intention” is an arithmetic mean of 3 individual measurement items based on factor analysis result.

"p<0.001

2)
3

4

5

6

7

Table 5. Effect of PMT? variables on behavioral intention? for the low-salt intake behavior group

Model 17 Model 2%
B SE s ] B SE 5 Tolerance
3.401 438 776" (Constant) 2.776 502 553"
192 .100 169 191 Severity” 031 116 027 027 706
-.238 066 -321 -363" Vulnerability” - 210 067 -282 -3.14" 918
Response efficacy” 246 104 232 235" 761
Self-efficacy® 081 082 092 0.99 858
120 R 170
105 Adjusted R 140 D“rb:i“?);’;ts"“
797" F 338" ‘

PMT means protection motivation theory.

“Behavioral intention” is an arithmetic mean of 3 individual measurement items based on factor analysis result.
“Severity” is an arithmetic mean of 5 individual measurement items based on factor analysis result.
“Vulnerability” is an arithmetic mean of 3 individual measurement items based on factor analysis result.
“Response efficacy” is an arithmetic mean of 4 individual measurement items based on factor analysis result.
“Self-efficacy” is an arithmetic mean of 3 individual measurement items based on factor analysis result.
Regression model 1 for the low-salt intake behavior group: Behavioral intention=Severity+Vulnerability
Regression model 2 for the low-salt intake behavior group: Behavioral intention=Severity+Vulnerability+Response efficacy+Self-efficacy

EE

*p<0.05, “p<0.01, “p<0.001
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7371l QA NYFE S BT AwE AW F2o) Hs 1GHA ABET e AlEED o
Sl (23 47k o At (29 DY A AGH  AES@ol o5 UES HH T4 FF A gxo] AW
A A4S Pl AP SO Tl YT A A AT G AT UL A ), Hh EFS B
214l o3 FFL vIATHE-0242, 3,16, p0.01). M G Sl 222 GES HF 4 BAS

(B3 S Avnd o)l maelAe] A ROt G & AR $7IEE GE] AL FEF T Hel

mmz

FE2 ZAE o, A7 EFH(E=0.348, =507, p<0.001), 0 S AAT & e 4F UEF AFHF A4 Bl
A E5 A (B=0321, 1=4.21, p<0.001), FFJ(B=-0.182, =273, et EaE Aol A YHOR dFa, o
p<0.01)°] BF o] ot Y vIH T AFALFH A3 2 UEF d4a AFH UdE9 A-o] offA s %
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Table 6. Effect of PMTV variables on behavioral intention® for the high-salt intake behavior group

Model 37 Model 4
B SE B t B SE B t Tolerance

2.686 328 8.19™ (Constant) 1.361 321 4.24™
240 076 242 3.16" Severity” 075 069 075 1.08 812
-.078 064 -.094 -123 Vulnerability” -.152 056 -182 -273" 877
Response efficacy” 312 074 321 421™ 675
Self-efficacy® 335 066 348 507" 827

055 R 328 .
.044 Adjusted R 312 Durbzmi\gfgtson

507" F 34.93" '

PMT means protection motivation theory.

Hkk

“p<0.01, " p<0.001

xoto] A7\ RS FolETH ARHY Aol
DAY A5 WPl Heryol o gL )
A s AL RS AL AR 45T 2094
29 DGR 45T A9 sozel 495
o U TehdFE ok e A—;— QA5
H ol o8| HEE IFoHAR A3 Ee FE G|
Ao A ARz 93 7Hs S FoRFor 2A Hrtst
e S Holal Q= Aoz ATt Leventhal H(1970)
= TELTE T HI FUE EYYeT)= WAl 3 E A
A& Fa3} stee Aol Uehd 4= 32 B3 S ol&
(parallel response theory)2 E3}o] FA61 2.1, Witte K(1992)
= © Yo7t 2dE ¥F -§H o] E(Expended parallel response
theory)olq BEATS] A2 WAIX] A, FE Ao], 91
S]] 712 A2 ThE A7 vehd % ok skt 9
Fo| FZ Zfoll= T HAA A7 FAE7] g 2S
717 EET 4 L, o9 2o g AFPL IA =71A
9 Ao S AR e m WA Brkske B9 Y18
AAE 2t Ho57|7F HEEA| oo, 3E24S B
= S Aloj7t dojyt E AAE RagrlstE e B
Hol|A| &= Aot Witte K 1992; Witte 5 1998). whehx] E
To] REHFH AW B, BEF717F obd F3E Alo7t
ARG F5AS AT & Ik SR ol2iRt AU
2 O gapiete] TR A ESEE AAA B A
o7k obd o1 BAIZ ST Wask Qe Aoz yziwc

%

¢

_l

“Behavioral intention” is an arithmetic mean of 3 individual measurement items based on factor analysis result.

“Severity” is an arithmetic mean of 5 individual measurement items based on factor analysis result.

“Vulnerability” is an arithmetic mean of 3 individual measurement items based on factor analysis result.

“Response efficacy” is an arithmetic mean of 4 individual measurement items based on factor analysis result.

“Self-efficacy” is an arithmetic mean of 3 individual measurement items based on factor analysis result.

Regression model 3 for the high-salt intake behavior group: Behavioral intention=Severity+Vulnerability

Regression model 4 for the high-salt intake behavior group: Behavioral intention=Severity+Vulnerability+Response efficacy+Self-efficacy
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e T olele oA ek Sold Bk FEek
o7} UEE 74 W5 AM X g pxotE YEAS 5
sho] AT AEe] ST YASS BRI AWE
ejol thek AAHH AAFER1TDY TAHH HWFR
(177%9)0.2 BRI, olo] thet 4R HlEL EA 5o The
3 2L Aug =Esg.

L A4 Aagzel 4ol ulgo] wae] s A
HOR U9 EOm(p<0.001), 3, 43P ] RI7} THAA
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M= Ik ool st = FEoIUTh

3. UEE AFEl OE o557 8219 Zo|E Hlu &
A%t Aat, F{ordE AT AdsE T 1EgAHF AE
% oA =A Yetdt o8t Zol7t AR L p<0.001), 4

M, A &3, A7 a2 BAFSE Fo3 Zfol7t
A3k

4. AEAF AdsAA HEF AFH L 3 FF
o] HopP2 Fo| JFS, A aTHS XU = T
7}1314, m3o] AL kx| 3% AHp<0.05, B=0.170).

5. 1GAHF AdBEaolA YEFE A FaE A% s
oo Ar|asZI gHasdo] A I3FE, F kA o]
RO FFE miRen, 2g 9 dygo] mje Zckp<0.001,
R*=0.328).

6. B3 AAHFH AW 1dHF ABeY ALE
Tt & uf, AEHFH AP BEE57] 4714 29
o] PF Y=of mA= FFFo| tha oFsHA UEht o, g
A3 AlgEaolAe 1 %ol A YEhd & 187 F
7| 5o] gelo] thEA A-gskal QI35 gilstqlch shA|T
T I1F 250N diAasdol 3 Y=o 3Y FF= U
o, AdAF Ade Y AEdF dF Ao 1
BAF AEe LEAHF WFY Mol AlGSHA Ta
gt S Aok of S did o2 JEF A3 s
anHor Aysy| sixe LHdHFH dtl 2HS
g0, o] 59 A7 AT HAHAFHE A5Al7= HAl

o) Auw Ago] Wasitn Azd
ZAle| 2

o] =& sotigty Wi A

glom, olo] A=Y,

o] ofste] A+
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