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Abstract

This study was intended to investigate the sodium-related perception, dietary behavior, and practicability of methods
for reducing sodium intake(RSI) according to the stage of change in consumers. The survey was conducted to 770
housewives, among them 553 subjects who answered the key questions for the stage of change were categorized into
‘Maintenance (M)’ stage (maintaining reduced salt intake for more than 6 months; n=287, 51.90%), ‘Action (A)’
stage (maintaining reduced salt intake for less than 6 months; n=139, 25.14%), and ‘Pre-Action (P)’ stage (not starting

reduced salt intake; n=127, 22.97%). The subjects in M

and A were significantly older than those in P (p <0.01).

The scores of desirable dietary habit and dietary balance were the highest in M followed by A and P. When eating
out, the subjects in P considered ‘price’ more and ‘healthiness of food’ less than those in M and A did. Among the

guidelines for RSI, ‘Avoid Processed Foods’,

‘Eat enough vegetables and fruits’ and ‘Add little amount of dipping

sauce for fried food’ were selected as the three easiest items to perform. With regard to the sodium-related perception,
the subjects in M considered eating-out food to be more salty than homemade dishes, read nutrition labels more,
avoided table salt or dipping sauce for fried food more, and had ‘own low-sodium recipe’ than those in P (p <0.001).
It is suggested that practicability of actions for RSI and the stage of change should be considered to develop effective
personalized education program and nutrition guidance. (Korean J Community Nutr 17(6): 724~736, 2012)
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Table 1. The distribution of subjects' stage of change for reducing
sodium infake

Total
(n = 553)
Stage of change
Pre-Action 127 (22.97)"
Action 139 (25.14)
Maintenance 287 (561.90)
1) N (%)
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Table 2. General characteristics according to the stage of change for reducing sodium intake

M

A P Total

(n = 287) (n=139) (n=127) (n = 553) prvalue
Age 58.99 + 8.43°" 58.81 + 7.69° 56.25 + 8.50° 58.32 + 8.33 0.0077%*
Height 158.10 £ 4.17* 157.54 £ 4.77° 158.86 + 4.77° 158.14 + 4.48 0.0665
Weight 58.41 £ 6.55 58.06 £ 6.57 58.86 £ 7.37 58.43 £ 6.74 0.6417
BMI (kg/m?) 23.36 £ 2.50 23.35 £ 2.62 23.27 £ 2.60 23.45 £ 2.54 0.9513
Perveived physical status
Very bad 1(0.37)? 1(0.75) 2(1.59) 4( 0.75) 0.7083
Bad 19 ( 6.96) 11( 8.21) 13(10.32) 43 ( 8.07)
Fair 161 (58.97) 83 (61.94) 74 (58.73) 318 (59.66)
Good 75 (27.47) 35(26.12) 32 (25.40) 142 (26.64)
Very good 17 ( 6.23) 4(2.99 5(3.97) 26 ( 4.88)
Family history of hypertension
Yes 85(31.72) 48 (38.10) 38 (31.15) 171 (33.14) 0.5842
No 182 (67.91) 78 (61.90) 83 (68.03) 343 (66.47)
Education level
Elementary school 3(1.11) 7 ( 5.30) 3( 2.40) 13 ( 2.46) 0.1828
Middle school 37 (13.65) 21 (15.91) 18 (14.40) 76 ( 4.39)
High school 160 (569.04) 81 (61.36) 70 (56.00) 311 (58.90)
University(College) 62 (22.88) 21 (15.91) 28 (22.40) 111 (21.02)
Over graduate 9( 3.32) 2( 1.52) 6( 4.80) 17 ( 3.22)
Average monthly income
Under 1000,000 won 19( 7.63) 18 (14.88) 11( 9.82) 48 ( 9.96) 0.3032
1000,000 — 2000,000 won 28 (11.24) 18 (14.88) 11( 9.82) 57 (11.83)
2000,000 - 3000,000 won 69 (27.71) 35(28.93) 37 (33.04) 141 (29.25)
3000,000 - 4000,000 won 46 (18.47) 17 (14.05) 22 (19.64) 85(17.63)
4000,000 - 5000,000 won 41 (16.47) 11 ( 9.09) 15(13.39) 67 (13.90)
Over 5000,000 won 46 (18.47) 22(18.18) 16 (14.29) 84 (17.43)

1) Mean = SD: Mean values
2) N (%)

M = Mainfenance stage, A = Action stage, P = Pre-Action stage
** p < 0.01

are significantly different among the groups by DUNCAN's multiple range test



A=) AREAQl 253 ZAF A¥f= Table 3 Al

A3} Tl whe} G2l 2o = Kol o npt
A5t 2150 ot T3l o F A M| AAS) (R
Rojx] Hi=t})> A w7} B2 A Herp o) 28k} 2)
AL AT AR B T Fol I skl 3wl o) A

o2
1o
Ex
ofl
o -
0%
N
2
>
-
r 1r
%
1
L o
o9
i
2

fAIEA ] v g A58 A= 4.10 + 1,105 0%
B A=) A4 (3.56 £ 1.08) B} F-2laHA
EIL(p <0.0001), AT FERL o {F3UA :1%138] 2JALeh
thel A4 (217 £ 0.71) 9} AR w7} F2A werp

OOOOl) Z} AR
Ao A7t ofsh @A 9] %

Az g3t

anh=1e)
, T

qus

Table 3. General eating-habits according to the stage of change for reducing sodium intake
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Total

(n = 287) (n=127) (n = 553) p-value
| eat slowly, chewing food well 217 £ 0.719V 1.82 £ 0.78° 209 + 0.76 < 0.0001%*%**
| usually eat until stuffed 192 £ 0.73% 1.79 £ 0.70°® 1.74 £ 0.73° 1.86 £ 0.74 0.0442*
Total score of desirable dietary habit 4,10 £ 1.10° 3.56 £ 1.08° 394+ 1.14 < 0.0001**
"fﬁggﬁf‘; ;:Z:‘S;g%’;segvginfgd noodes: 5 + 0,85 194+ 085 195+084 04860
| eat meat or eggs at least once a day .77 £ 0.70 + .62 + 0.6 1.69 + 0.69 0.1469
| eat fishes af least once a day. 1.95 £ 0.71¢ + 1.71 £ 0. 72b 1.84 £ 0.72 0.0057**
| eat legumes(including tofu and soy milk) every day  2.38 £+ 0.70° + 210 £ 073> 228 £ 0.72 0.000@%*#x*
| eat vegetables except Kimchi every meal 2.53 + 0.68 + 2.54 + 0.68 2.55 + 0.67 0.9745
| eat food cooked with oil every meal 1.58 £ 0.63 + 62 + 0.6 1.60 £ 0.64 0.6726
| eat milk or dairy products every day 211 £ 074 + 1.99 £ 0.7 201 = 0.76 0.0658
| eat fruits evey day 2,61 £ 0.59° + 236 £ 0. 70b 2.53 + 0.63 0.0006%**
ey
Total score of diefary balance 19.24 + 3.20° 17.77 £ 3.21° 18.63 + 3.20 < 0.0001%**
| often eat snacks or potato chips 2.75 £ 0.49% 2,64 £ 0.62° 272 + 054 0.1404
| often eat fatty meonishes such as roasted pork belly, 248 + 0.59 242 + 067 249 + 0.61 0.0862
roasted beef, and ribs
| often use processed foods such as Ramen, ham, 273 + 0.49 064 + 056 271 + 051 0.1343
and canned food
Ioﬂen eat out or usg home meal replacement (HVIR) 273 + 0.54 269 + 053 269 + 054 0.7953
dishes or have delivery foods
| eat kimchi every meal 1.27 £ 0.61 1.38 £ 0.64 1.31 £ 0.62 0.2609
| seldom leave the broth of soup, stew, and noodles  2.18 + 0.81 210+ 085 207 £0.83 0.0806
| often eat salted fish and vegetables pickled in sauce 2.57 £ 0.61 2.49 £ 0.67 2.50 + 0.65 0.2287
Total score of sodium-related dietary behavior 19.46 = 2.50 19.06 £ 257 19.20 £ 2.49 0.3243

1) Mean = SD: Mean values are significantly different among the groups by DUNCAN's mulfiple range fest

Score range = 0 — 3, Higher score means they have better dietary habits

M = Maintenance stage, A = Action stage, P = Pre-Action stage
**: p < 0.01, #* p < 0.00]
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Table 4. Eating-out characteristics according 1o the stage of change for reducing sodium intake

M A P Total
(n = 287) (n = 139) (n=127) (n = 553) p-value
The frequency of meals eating out
Seldom 115 (42.12)" 72 (563.33) 53 (42.06) 240 (44.94) 0.0168*
1 -2 fimes/ week 93 (34.07) 46 (34.07) 52 (41.27) 191 (35.77)
3 — 4 times/ week 39 (14.29) 12( 8.89) 7( 5.56) 58 (10.86)
1time /day 18 ( 6.59) 1(0.74) 12( 9.52) 31 ( 5.81)
Over 2times/ day 7 ( 2.56) 4( 2.96) 2(1.59) 13( 2.43)
Menus frequently eating out (multiple answers possible)
Cafeteria for staff 19( 6.96) 12( 9.16) 3( 2.48) 34 ( 6.48) 0.0883
Soup and stew 77 (28.21) 47 (35.88) 33 (27.27) 157 (29.90) 0.2225
Korean home-style food 151 (65.31) 75 (67.25) 52 (42.98) 278 (52.95) 0.0404*
Stir-fried rice? 20( 7.33) 13( 9.92) 8( 6.61) 41( 7.81) 0.5647
Chinese dishes 64 (23.44) 39( 9.77) 44 (36.36) 147 (28.00) 0.0271*
Flour based food® 10( 3.66) 7( 5.34) 9( 7.44) 26 ( 4.95) 0.2732
Sandwiches and toast 6( 220 4( 3.05) 4(3.31) 14( 2.67) 0.7799
Hamburger, pizza and pasta 21 ( 7.69) 9( 6.87) 16 (13.22) 46 ( 8.76) 0.1360
Griled meat 0( 0.00 1( 0.76) 0 ( 0.00) 1(0.19) 0.1077
Considerations when choosing menus
Taste 143 (52.77) 78 (69.09) 78 (63.41) 299 (56.84) 0.1181
Price 15( 5.54) 7( 5.30) 15 (12.20) 37 ( 7.03) 0.0379*
Hygiene 51(18.82) 15(11.36) 15 (12.20) 81 (15.40) 0.0800
Waiting time 4( 1.48) 1( 0.76) 5( 4.07) 10( 1.90) 0.1179
Well-being health food 86 (31.73) 38 (28.79) 22 (17.89) 146 (27.76) 0.0167*
Low-salt dishes 16 ( 5.90) 6( 4.55) 2( 1.63) 24 ( 4.56) 0.1690
1) N (%)

2) Including bowl of rice served with toppings, food with soy sauce or other seasonings

3) Such as Ramen, noodles, and topokki
M = Maintenance stage, A = Action stage, P = Pre-Action stage
* p < 0.05 by y*test among the group of stage of change
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Table 5. Dish consumption frequency according to the stage of change for reducing sodium intake

M A P Total value
(n = 287) (n=139) (n=127) (n = 553) P

Bean paste stew 215+ 151" 52 228 + 151 3 226 %157 3 225+ 1.62 3 0.5909
Ramen 046 £ 084 15 052+ 074 15 054 080 15 050+083 15 0.2443
Kimchi stew 1.53 £ 1.30 7 141 £1.14 7 1.58 £ 1.37 7 160 £ 1.45 7 0.4898
Stir fied Kimchi 091 124 11 078 £1.01 11 082+ 1.00 12 091 £122 11 0.8594
Noodles® 059 £ 088 14 074+ 098 12 080x100 13 072102 13 0.0843
Seaweed soup 1.37 £ 1.32 8 130 % 1.25 9 1.30 = 1.45 8 1.42 % 1.40 8 0.5160
Kalguksu? 062+ 089 14 0.64 £ 091 13 0.66 £ 0.91 14 064 £092 14 0.7832
Fish stew® 1.36 = 1.40 9 101 £ 1.1 10 1.09 = 1.06 9 124+132 10 0.1339
Grilled or broiled fish 216 £ 1.79% 4 181 £ 1.61™ 5 1.69 £ 1.33° 6 198+ 1.70 5 0.0253*
Soybean paste soup 124 £ 143 10 1.39 £ 1.48 8 099 £ 1.1 11 1.25 + 1.44 9 0.0864
Stir-fried anchovies 2,96 £ 2.38 2 288 £ 234 2 246 £ 229 2 280+ 238 2 0.1483
Raw vegetables with sauce 1.87 £ 1.69 6 1.67 £1.76 6 1.99 £ 1.91 4 1.87 £1.77 6 0.2745
Stir-fried rice with kimchi 082+ 135 12 064 £ 1.00 13 101 £ 155 10 085+ 136 12 0.0850
Chinese cabbage kimchi 458 + 2.43 1 449 £ 256 1 4,58 + 2.45 1 454 £ 247 1 0.7783
Seasoned spinach 218 £ 1.83 3 213+£193 4 1.79 + 1.58 5 214+ 183 4 0.0888
1) Mean = SD
2) Rank within each group
3) Except bibimguksu, noodles mixed with vegetables and red pepper sauce
4) A kind of noodle dish made by cutting noodles from wheat-flour dough that has been rolled evenly thin.
5) Cooked with salty sauce and white radish or vegetables
6) Mean values are significantly different among the groups by DUNCAN's multiple range test
M = Maintenance stage, A = Action stage, P = Pre-Action stage
* p <005
+ 1.614, FedHAP}E 1.69 + 1.335801%0tH(p < 0.05). == 3E718HA 8+ A= Table 62} At} Al &5 207F
FolHol A ot FEf o] AANE Ut AR S vlas) Bk u) A4 chAkEe) AR SolE 15 }
7F0.59 * 0.884, F5HAZF 0.74 £ 0.984, Pt 7 =99 2 AAIA], & 5 7 AE el A,
Al7F 0.80 £ 1.007 0= FAIGAl &35k A2 Hg ooRs Afas) 3l TE8] w7, A, B3 T2 v
o] sk AR 0 W, ROl AR A 4 Holel), b, A4 & ) H e
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Table 6. Practicability of guidelines for reducing sodium infake according fo the stage of change for reducing sodium intake

M A P Total
(n = 287) (n=139) (n=127) (n = 553) prvalue
Nutrition label Check the nutrition label to choose 272 £ 0.71" 202 265+ 0.71 20 254 £075 20 2.66 £ 0.72 20 0.0573
Eatfresh vegetables instead of Kmehiand 3 37 1 gg5 18 346+ 085 12 323+074 15 336+08 16 00685
salted food
Avoid some Avoid processed foods such as sausage and ham 3.99 + 1.03 1 4,00 £ 1.08 1 3.81 + 1.06 1 3.95 + 1.05 1 0.2324
special salty Avoid soup, stew, Ramen, and fast food 3.59 + 1.05 13 3.69 = 1.01 3 351 £1.04 4 3.59 + 1.04 8 0.3826
food Eat less sauces and seasoning when eating
cooked rice served with foppings, steamed 3.49 + 0.93 16 3.48 £ 0.90 9 3.27 £ 0.87 13 3.43 £ 0.91 14 0.0643
or braised food
Sub fotal average score 3.59 + 0.68 3.65 + 0.68° 3.45 + 0.66 3.57 £ 0.69 0.0471%*
Eat pickled food less 3.70 + 0.89° 10 3.46 £ 0.90° 1 3.35 £ 0.93° 12 3.56 + 0.91 12 0.0005%#*
Eat salty food less Eat salt-fermented foods less 3.90 £ 0.90° 4  3.63 £ 097 5 349 £ 1.0 6 3.73 £ 0.96 4 0.0007 ***
Eat no more than 4-5 pieces of Kimchiin a meal 3.52 + 0.92° 15 3.27 £ 1.03° 16 3.07 £ 1.04° 17 3.35 + 0.99 17 < 0.0007 **x*
Avoid food taste salty 3.80 + 0.95° 6 353+ 094 7 337 £097° 11 3.63 £ 0.97 7 < 0.0007%*x*
Sub tfotal average score 3.72 £ 0.65° 3.47 £ 0.69° 3.31 £ 0.73° 3.53 £ 0.73 < 0.0007***
Eafing-out Ask for cooking with less salt when eating out 3.562 £ 0.96° 14 3.37 £ 0.91° 15 3.14 £ 0.95° 16 3.39 £ 0.96 15 0.0007%**
Ask seasoning or sauce served separately 3.32 = 0.99° 19 3.19 + 0.94* 19 2.99 + 0.98° 19 3.21 £ 0.99 19 0.0071%**
Sub tfotal average score 3.43 £ 0.83° 3.28 £ 0.71° 3.06 £ 0.76° 3.32 £ 0.85 < 0.00071***
Reduce one cup of soup 3.70 £ 0.95° 9  3.49 £ 0.95*° 8 3.38 + 0.96° 8 3.57 £ 0.96 9 0.0047%**
Soup Eat mainly ingredients of soup 3.69 + 0.98° 11 3.46 + 0.96° 10 3.38 £ 0.92° 9 3.56 £ 0.97 10 0.0037%*
Eat soup with a smaller bowl 3.78 £ 0.89° 7 356 + 092 6 349 £ 0.92° 7 3.66 £ 0.91 5 0.0054%*
Avoid eating liquid of soup (leave the soup) 3.61 £ 1.05° 12 323 + 1.0 18 3.37 £ 1.04° 10 3.46 £ 1.07 13 0.0022%*
Sub total average score 3.69 £ 0.79° 3.44 £ 0.73 3.40 £ 0.69° 3.564 £ 0.81 0.0002:#**
Do not add salt into the food 3.81 + 0.93° 5 342 + 096° 14 351 £ 0.88° 5 3.65 + 0.94 6 < 0.00071%%**
sar Aad lifie omount of dipping SOUCE O SeAsONNG 3 o7 4 gg7a 5 344+ 1046 4 363 £ 0.98° 3 381+£095 3 00002+
seasonings when eating fried food
Avoid fable salt when eating soup, stew or broth  3.76 + 0.91° 8 342+ 097 13 3.26 £ 0.97° 14 3.56 + 0.96 11 < 0.0007%**x*
Sub total average score 3.856 £ 0.71° 3.49 + 0.79° 3.46 + 0.73° 3.67 £ 0.78 < 0.0007 ***
vegetabies and at enougn vegetables and fuis 396+ 091° 3 391 + 0.94° 2 366+ 099 2 388+094 2 00102
Do not eat Dornoteatkimehi wilh soupfogefherwhen 537 4 096> 17 326+ 107° 17 307 +097° 18 327 +100 18  00237*
salty food fogether  eating one-dish meal
Total average score 3.62 £ 0.52° 3.44 + 0.4% 3.32 £ 0.50° 3.49 £ 0.55 < 0.00071***

1) Mean = SD: Mean values are significantly different among the groups by DUNCAN's multiple range test

2) Rank within each group

M = Maintenance stage, A = Action stage, P = Pre-Action stage
* p <005 *: p<0.01, *** p<0.001
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7.77%, HEHA 16.79%, BEAIA] 20.63%). A0k
o] A Q2] HPHE 7L Q= ulPdAk= AAl 43.20%91
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Table 7. Perceptions related to sodium intake according to the stage of change for reducing sodium intake

M A P Total
(n = 287) (n=139) (n=127) (n = 553) prvalue
Do you think the dishes should be pretfty seasoned?
Yes 221 (81.55)" 117 (90.70) 117 (96.69) 455 (87.33) < 0.0007 ##*
No 50 (18.45) 12( 9.30) 4(3.31) 66 (12.67)
Do you think eating-out food is more salty than homemade dishes?
Very salty 23 ( 8.07) 5( 3.60) 5( 3.94) 33 ( 5.99) 0.0074#x*
Salty 131 (45.96) 62 (44.60) 45 (35.43) 238 (43.19)
Similar 90 (31.58) 63 (45.32) 67 (52.76) 220 (39.93)
Insipid 39 (13.68) 9( 6.47) 9(7.09 57 (10.34)
Too Insipid 2( 0.70) 0 ( 0.00) 1(0.79) 3( 0.54)
Do you usually check the nutrition label when you purchase or choose food?
Yes 170 (66.15) 74 (58.27) 44 (36.67) 288 (57.14) < 0.0007 #**
No 87 (33.85) 53 (41.73) 76 (63.33) 216 (42.86)
Do you usually add salt to the dishes or dip pan-fried food/deep-fried food into the soysauce?
Yes 22( 7.77) 23 (16.79) 26 (20.63) 71 (13.00) 0.0005%**
No 261 (92.23) 114 (83.21) 100 (79.37) 475 (87.00)
Do you have your own low-salt recipe?
Yes 159 (56.38) 47 (34.56) 29 (23.02) 235 (43.20) < 0.0001%#**
No 123 (43.62) 89 (65.44) 97 (76.98) 309 (56.80)
1) N (%)

** p < 0,01, *** p < 0,001 by ¥>fest among the group of stage of change

M = Maintenance stage, A = Action stage, P = Pre-Action stage
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Table 8. The subjects' needs for education methods
M A P Total
(N = 287) (N = 139) (N =127) (N = 553) p-value
Desired types of education
Instructor-led education 64 (33.33)" 41 (44.09) 26 (28.89) 131 (34.93) 0.0785
Participating education 72 (37.50) 24 (25.81) 29 (32.22) 125 (33.33) 0.1408
Information sent by email 14 ( 7.29) 7( 7.53) 8( 8.89) 29 ( 7.73) 0.8929
Video-based Information 5( 2.60) 2( 219 5( 5.56) 12( 3.20) 0.3391
Mailed materials 35(18.23) 20 (21.51) 22 (24.44) 77 (20.53) 0.4671
Others 11( 5.73) 1( 1.08) 4( 4.44) 16( 4.27) 0.1891
1) N (%)
M = Maintenance stage, A = Action stage, P = Pre-Action stage
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