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ABSTRACT

Objectives: This study was performed to evaluate the consumer education program for
reducing sodium intake based on social cognitive theory (SCT) and investigate consumer
perceptions of environmental, cognitive and behavioral factors.

Methods: Consumers (n=4,439) were recruited nationwide in Korea to participate in a
nutrition education program for reducing sodium intake which was targeted on senior
housewives (SH), parents (P), and office workers (OW). Questions regarding main factors of
SCT were asked both before and after the education program.

Results: SH and P recognized external social efforts and information to reduce sodium
including nutrition labeling more than OW. The main barriers to practice reducing sodium
intake were limited choice of low sodium food and menu, interference with social
relationship when dining with others, and limited information, knowledge and skills. SH had
lower barriers to practice reducing sodium intake and OW perceived ‘preference to soup or
stew’ and ‘preference to Kimchi, salted fish and fermented sauces’ as barriers more than
other groups at the baseline. Less than 50% of participants knew the relationship between
sodium and salt, sodium in nutrition labeling, and recommended sodium intake. In addition,
OW had little knowledge for capability to reduce sodium intake and lower self-efficacy to
practice compared with SH and P. After education, positive outcome expectations such as
lowering blood pressure, prevention of cardiovascular disease and osteoporosis were
increased and barriers to practice reducing sodium intake were decreased in all groups
(p<0.05). The knowledge for behavioral capability and self-efficacy to reduce sodium
intake were also improved but OW had still lower scores compared with other groups.

Conclusions: These results suggested that nutrition education programs could be an effective
tool to impact general population by facilitating awareness and increased capability to reduce
sodium intake.

Korean J Community Nutr 20(6): 433~446, 2015
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Table 1. Regional distribution of the subjects parficipated in the
educational program

Local Education
Regions unit performed Subject
(1000myung) (fimes)
Metropolitan Seoul 27 773 (17.4)
Incheon 4 173 ( 3.9)
Gyeonggi 18 688 (15.95)
24,378 (49.5)" 49 (40.5/% 1,634 (36.8)°
Gang-won Gangwon 3( 25 155( 3.5)
1,612 (3.1) - -
Chungcheong  Chungbuk 4 140( 3.2)
Daejeon 15 315( 7.1)
Chungnam 5 186 ( 4.2)
5,048 (10.3) 24(19.8) 641 (14.5)
Honam Jeonbuk 7 320( 7.2)
Gwangju 5 231( 5.2)
Jeollanam 5 204 ( 4.6)
5,200 (10.6) 17 (14.0) 755 (17.0)
Yeongnam Doegu 5 191 ( 4.3)
Gyeongbuk 2 102 ( 2.3)
Busan 11 475 (10.7)
Ulsan 6 273 ( 6.2)
Gyeongnam 4 213 ( 4.8)
13,065 (26.5) 28 (23.1) 1,254 (28.3)
Total 49,203 121 4,439

1) N (%): subtotal population of local unit
2) N (%): subtotal education times of local unit
3) N (%): subtotal participated subjects of local unit
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Senior Housewives Parents Office workers Total Pyvalue
(n=3,170) (n=0646) (n=623) (n=4,439)
Age 51.6+£11.5)) 46.8+£10.0, 431 +£11.2, 49.6+11.7 < 0.0001
Height 168.9+ 4.8, 160.1 = 5.2, 1631+ 7.4, 159.7+ 5.5 < 0.0001
Weight 569+ 6.3, 56.7+ 6.8, 59.2+10.3, 572+ 7.1 < 0.0001
BMI 224+ 25, 221 24, 220+ 2.7, 223+ 25 < 0.0001
Sex
Male 0( 0.092 22 ( 3.4) 124 (19.9) 146 ( 3.3) < 0.0001
Female 3,170 (100.0) 624 (96.6) 499 (80.1) 4,293 (96.7)
Residence
Major city 1,544 ( 52.9) 326 (56.9) 322 (53.6) 2,192 (53.5) < 0.0001
Small and medium-sized cifies 1,098 ( 37.6) 243 (42.0) 238 (39.6) 1,579 (38.5)
Rural community 278 ( 9.5) 10( 1.7) 41 ( 6.8) 329( 8.0)
Family history of hypertension
Yes 927 ( 30.2) 217 (34.6) 154 (24.8) 1,298 (30.0) 0.0009
Education level
Elementary school 137 ( 4.9) 6( 1.0 4( 0.6) 147 ( 3.4) < 0.0001
Middle school 341 ( 11.1) 51( 8.1) 29( 4.7) 421 ( 9.8)
High school 1,385 ( 45.2) 245 (38.8) 250 (40.1) 1,880 (43.5)
University(College) 1,108 ( 36.2) 289 (45.7) 304 (45.7) 1,701 (39.4)
Over graduate 92( 3.0 41 ( 6.9) 37( 5.9 170( 3.9)
Average monthly income (won)
Under 1000,000 337 ( 11.6) 22( 3.6) 34( 5.9 393 ( 9.6) < 0.0001
1000,000~2000,000 474 ( 16.3) 88 (14.5) 160 (27.5) 722 (17.7)
2000,000~3000,000 691 ( 23.8) 150 (24.7) 181 (31.2) 1,022 (25.0)
3000,000~4000,000 631 ( 21.8) 142 (23.4) 96 (16.0) 866 (21.2)
4000,000~5000,000 473 ( 16.3) 110(18.1) 71 (12.2) 654 (16.0)
Over 5000,000 294 ( 10.1) 96 (15.8) 42( 7.2) 432 (10.6)

1) Mean £ SD: Mean values with different letters within a row are significantly different by Duncan’s multiple range test affer one

way ANOVA
2) N (%)
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Table 3. Perception of environmental factors related to salt reduction and experience of low sodium product

Senior Housewives
(n=3,170)

Total
(n=4,439)

Office workers
(n=623)

Parents

(N=646) p-value

Do you recognize any effort(nutriion education program, campaign or events) for reducing sodium intake in schools, government, food

service industries, TV, radio, advertisement, and newspaper?

Yes 2,134 (68.0)"
Have you seen nutition labeling of sodium for processed foods?
Yes 1,947 (65.0)

Do you know about the nufrition labeling of sodium in restaurants or highway rest areas?

Yes 694 (22.5)

Please check the list of low-sodium food ever used or purchased. (multiple answers possible)

Low-sodium ham 1,129 (37.4)"
Low-sodium snack 989 (29.7)
Low-sodium cereal 420(13.9)
Low-sodium Ramen 607 (20.1)
Sodium reduced salted fish 340 (11.3)
Sodium reduced Kimchi 283 ( 9.4)
Low-sodium cheese 804 (26.6)
Low-sodium soy sauce 669 (22.1)
Low-sodium salt 963 (31.9)

470 (73.9) 330 (52.7) 2,934 (66.7) < 0.0001
432 (69.5) 346 (58.9) 2,725 (64.8) 0.0006
146 (23.4) 117 (19.0) 957 (22.1) 0.1115
246 (40.2) 194 (31.4) 1,569 (36.9) 0.0040
186 (30.4) 195 (31.6) 1,279 (30.1) 0.6441
89 (14.54) 84 (13.61) 593 (14.0) 0.8858
135 (22.1) 111 (18.0) 853 (20.1) 0.2097

68 (11.1) 74 (12.0) 482 (11.3) 0.8548

46 ( 7.5) 46( 7.5) 375( 8.8) 0.1452
196 (32.0) 121 (19.6) 1,121 (26.4) < 0.0001
136 (22.2) 63(10.2) 868 (20.4) <0.0001
244 (39.9) 183 (29.7) 1,390 (32.7) 0.0001

1) N (%): The response number and rafe of ‘yes' fo each item
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Table 4. The change of positive outcome expectation of reducing sodium intake

Senior Housewives Parents Office-workers Totfal
(n=3,170) (N=646) (N=623) (N=4,439) P P
- - - - Before”  After?
Before After sig. Before After sig. Before After sig. Before After sig.

What advantages do you expect by reducing sodium intake (3 choices are possible)

Q¥ 2,293 (75.4)Y 2,362 (77.6)  **9 435(75.5) 446 (77.4) NS 439 (70.0) 435(69.4) NS 3,167 (74.6) 3.243 (76.4) * 0.0173 < 0.0001
Q2 2,326 (76.4) 2,454 (80.6)  *** 433(75.2) 463 (80.4) * 422 (67.3) 448 (71.5) * 3,181 (74.9) 3,365 (79.3) k< 0,0001 < 0.0001
Q3 916 (30.1) 750 (24.7)  *xx 215(37.3) 176 (30.6) ok 227 (36.2) 203 (32.4) * 1,358 (32.0) 1,129 (26.6) ook 0.0001 < 0.0001
Q4 894 (29.3) 631 (20.7)  *** 189 (32.8) 132 (22.9) ok 186 (29.7) 144 (23.0)  ** 1,269 (29.9) 907 (21.4) ook 0.2538  0.2866
(S5 450 (14.8) 347 (11.4)  #x 75(13.0) 61(10.6) NS 129 (20.6) 111(17.7) NS 654 (15.4) 519(12.2) ook 0.0003 < 0.0001
Qb 1,100 (36.2) 1,694 (55.7) ik 184 (31.9) 314 (54.5) ook 181 (28.9) 285 (45.5)  **x* 1,465 (34.5) 2,293 (54.0) ook 0.0009 < 0.0001
Q7 989 (32.5) 1,049 (34.5) * 179 (31.1) 210(36.5) * 205 (32.7) 227 (36.2) NS 373(32.3) 1,486 (35.0) ok 0.7798  0.5194

1) P value from chi-square test by subject group in each category af the baseline

2) P value from chi-square fest by subject group in each category affer nutrition education

3) Q1: Decrease of blood pressure, Q2: Prevention fo stroke and heart diseases, Q3: Weight loss, Q4: Reduction of swelling in body, Q5: Skin enhancement, Qé: Prevention to

osteoporosis, Q7: Prevention to cancer
4) N (%): The response number and rafe of ‘yes' in each item.

5) P value from chi-square test in each item of same subject group (*: p < 0.05, **: p < 0.01, *** p < 0.001)

Table 5. The change of negative barriers to practice reducing sodium intake

Senior Housewives Parents Office-workers Total
(N=3,170) (N=646) (N=623) (N=4,439) P P
- - - - Before" Affer?
Before After sig. Before After sig. Before After sig. Before After sig.

Difficult fo practice low-sodium diet because of...
Qry 3.15+£0.95% 3.05+096 #**x 3.20+0.94 3071096  ** 3.09+093 297+090 *** 3.16+095 3.04+£0.95 *** 0.0759 0.0259
Q2 2567 £0.96 256+0.94 NS 2.65+1.00 2.62+091 NS 2.64+089 262086 NS 259+095 258+093 NS 0.2787 0.6684
Q3 3.58+0.93° 3461096 *x* 3.70+£0.86° 351095 kx* 3.56+0.86° 3.44+£0.89 **x* 3.60+£091 3.46£0.95 ik 0.0154 0.2474
Q4 3.34+1.01 3.09+£1.04 3.46 £0.97 3.10£1.01 3491089 327095 x** 3.38+£099 3.12£1.02 k= 0.1403 0.3009
Q5 3.57+091% 3421096 ** 3.68 £0.89° 3.421+094  kx 3.53+0.90° 3.35+£090 *** 3.568+091 3.41£0.95 k= 0.0286 0.1716
Qb 3.03+1.01° 284100 *** 3.12+£1.05® 293+£1.02 *** 3.20£0.95% 298+0.93 *** 3.07£1.01 2.87+£0.99 *** 0.0060 0.2045
Q7 290+1.05° 271+1.04 *x* 294+£1.10° 272+1.05 *** 3.03+£0.99% 282+0.98 *** 2.93+£1.05 273+£1.04 *** 0.0068 0.0819
Average 3.17+0.62° 3.02+0.65 *** 3.26£0.60° 3.06£0.66 *** 3.23+0.54% 3.07+056 *** 3.19+£0.60 3.03+£0.64 *** 0.0665 0.7114

1) Pvalue from ANCOVA adjusted by age, sex, height and weight among subject group in each category at the baseline
2) Pvalue from ANCOVA adjusted by age, sex, height and weight among subject group in each category after nutrition education
3) Q1:Bad taste, @2:Hard to prepare and cook, Q3:Limitation to choose food, menu and restaurant, Q4:Limited information, knowledge and skills to practice

Qb:Inferference with to social relationship when dining with family and friends, Qé:Preference to broth dishes (soup, stew), Q7:Preference o Kimchi, salted fish, fermented sauces
4) Mean = SD, Mean values with different superscripts are significantly different among the groups at baseline(before) at a=0.05 as determined by Duncan's muliple range test

The lower score means less bariers 1o practice reducing sodium intake (1=very hard to agree, 2=hard to agree, 3=agree a little, 4=agree, 5=agree a lot)
5) P from paired t-test in each subject group (*: p < 0.05, **: p < 0.01, *** p < 0.001)



Table 6. The change of subjects’ perceptions and self-efficacy related to reducing sodium intake

Senior Housewives (n=3,170) Parents (n=646) Office-workers (N=623) Total (n=4,439) P P

Before Affer sig. Before After sig. Before After sig. Before Affer sig. Before" Affer?
Q¥ 2.42+0.76°9 258+0.83 ***9 236+0.73° 254+£082  *** 252+0.83% 259+0.77 ok 242+0.76 257 £0.81 #*** 0.0021 0.2490
Q2 3.04£094° 3.156%£0.93, *** 3.08+£0.89° 3.28+0.86, *** 274£091° 290091, *** 299+093 3.12+£0.92 ***  <0.0001 < 0.0001
Q3 3.92+£0.74° 397+£0.73, ** 4.04£0.69° 417063, *** 3.77x£0.77¢ 3.81x0.75, NS 3.91+0.74 3.97+0.72 *** < (0.0001 < 0.0001

Q4 396+083° 3.98+084, NS  409+075° 416+076, NS  383+077° 388+077. NS  395+081 398+082 *  <00001 < 00001
Q5 315+097° 3.40+09, *** 31440095 3524094, ***  300+0.8%° 324+0.86, ***  312+095 3394004 *** 04063 00100
Q6 3.68+085° 3.78+084, *** 3761079 3.94+073, *+*  353+083° 365+0.78. ***  366+084 3771082 *** 0.0018 < 0.0001
Q7 383+0.76° 3904075, ***  392+068° 407+0.64, ***  362+079° 370+077, **  380+0.76 3.89+074 **  <00001 < 0.0001
Q8 385+0.76° 3.95+076, ***  392+077° 4074069, **  368+081° 382+078. **  384+077 3944075 ** <00001 < 00001
Average 3.48+050° 3.59+053, **  354+045° 3.73+047, **  333+050° 345+049, **  346+050 358+052 ** <00001 < 00001

1) P-value from ANCOVA adjusted by age, sex, height and weight among subject group in each category at the baseline

2) P-value from ANCOVA adjusted by age, sex, height and weight among subject group in each category after nufiition education

3) Q1:l feel unfulfiled or unsatisfied when eatfing foods with less salt, Q2: usually recognize the sodium contents in food or dish, Q3:Practicing low-sodium diet will improve my
health status, Q4:1 will buy fresh food rather than processed or instant food, Q5:1 will request less salty when eating-out, Qé:1 will choose dishes with native flavor and taste rather
than hot, salty, spicy one, Q7:1 will have concem for low-sodium recipe. Q8:1 think that influence of consumers’ sodium reduction can induce the change of social surroundings.

4) Mean £ SD. Mean values with different superscripts and subscripts are significantly different among the groups atf baseline (before) and after nufiition education, respectively,
af a=0.05 as determined by Duncan's multiple range test. The higher score means better perceptions and self-efficacy (1 =very hard to agree, 2=hard to agree, 3=agree
a litle, 4=agree, 5=agree a lot. The 1'st question was coded conversely)

5) P from paired ttest in each subject group (*: p < 0.05, **: p < 0.01, *** p < 0.001)

Table 7. The change of subjects’ knowledge for behavioral capability o reduce sodium intake

Senior Housewives (n=3,170) Parents (N=646) Office-workers (N=623) Total (N=4,439) P p

Before After sig. Before After sig. Before After sig. Before After sig. Before" After?
Q19 2,333 (75.1)" 2,736 (92.0) ***9 433 (769) 515(91.5 *** 406 (66.0) 519 (84.4) = 3072 (740) 3,770(908)  *** ~00001 <0000l
Q2 887(30.1) 1,748(59.2) ***  203(36.3) 361 (642) *** 236(38.5) 395(64.3) ***  1,306(32.2) 2,504 (60.6)  *** <00001 00100
Q3 1,452(49.3) 2,144(72.8) 277 (49.7) 412(73.2) ** 089 (47.5) 440 (71.7) *** 2018(49.1)  2996(72.7)  ** 06769  0.8095
Q4 2059(70.7) 2,310(78.9) ***  415(742) 477(85.6) *** 425(69.7) 464 (76.1) ** 2,899 (71.0) 3,251 (79.2)  *** 01744  0.0001
Q5 1,503 (51.4) 2,260(77.2) *** 321(57.3) 474 (85.0) *** 310(51.2) 458 (75.1) *** 2,134(52.2) 3,192(78.0)  **x 00319 < 0.0001
Q6 2424(82.2) 2686(91.0) ***  473(85.1) 526(93.9) *** 440(721) 527 (86.1) ***  3337(81.1) 3,739(90.7)  *** <00001 < 0.0001
Q7 906 (31.0) 1,312(449) ** 201(36.1) 251 (45.0) %+ 203(36.7) 338 (55.4) *** 1,330 (32.6) 1,901 (46.5)  *** 00040 < 0.0001
Q8  2140(73.1) 2,554(82.9) ***  445(79.9) 498(85.9) ** 403(65.9) 468(75.2) ***  20988(729) 3,380(82.1)  *** <00001 < 0.000]
Q9 1,382(47.1) 1,942(66.2) ***  281(50.3) 369 (66.6) *** 304 (49.6) 427 (70.0) *** 1,967 (47.9) 2,738 (66.8)  *** 02467  0.1867
Q10 2,017 (68.1) 2,281 (77.5) *** 376(67.1) 410(73.9) *** 422(68.8) 471 (76.8) *** 2,815(68.1) 3,162(769)  *** 08213  0.1810
Sum 5.80 £2.23% 747 215, *** 6.18+£2.12°7.67+£1.90, *** 5.67 £2.43° 7.41 1240, *** 5,76 £2.27 7.39 £2.21 HkE 0.0015 < 0.0001

1) P-value from chi-square fest by subject group in each category at the baseline

2) P value from chi-square test by subject group in each category after nutrition education

3) Ql:Excess infake of sodium can increase the risk of osteoporosis, Q2:The amount of sodium and the amount of salf are the same in the same food, Q3:Two tablespoons
of salt are the goal infake of salt in a day, Q4:Sodium is necessary fo keep the balance and equilibrium of body fluids, Q5:Sodium exists in various food additives such as
baking powder and preservatives, Qé:Sufficient intake of vegetables and fruits helps with sodium excretion, Q7:For nutrition labeling, salt content is indicated in the labeling,
Q8:Grilled fish with sauce has much more salt than grilled fish itself, Q9:0One tablespoon of salt has the same amount of sodium as one tablespoon of soybean paste (Miso),
Q10:The amount of sodium in the noodle itself is more than that in the broth of Ramen

4) N (%) : the number and rate of correct answer.

5) P value from chi-square test in each item of same subject group (*: p < 0.05, **: p < 0.01, *** p < 0.001)

6) Mean £SD : Sum of corect answers out of fen items. Mean values with different superscripts and subscripts are significantly different among the groups at baseline(before)
and affer nutriion education, respectively, at «=0.05 as determined by Duncan's multiple range fest.
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Table 8. The evaluation results of education according fo target group
Hojse;vl\(/i)\r/es Parents Office workers Total p-value
(N=3,170) (n=646) (n=623) (n=4,439)
Is the level of educational contents proper to you? 3.90 + 0,68 3.93 +£0.68° 3.82+0.66° 3.89 £0.68 0.0098%
Easy to understand? 3.94+0.67° 4,06 +0.67° 3.90 + 0.66° 3.95+0.67 < 0.0001
Clarity of explanation about contents? 3.96 £0.66° 4,05 £ 0.66° 3.91+0.70° 3.97 £0.67 0.0010
Did this program draw your aftention or wos f 396+£070°  404+068°  396+07%  397+0.70 0.0361
interesting?
Is The contents of education hejpful fo your 407+066°  418+063°  404+068°  4.08+0.66 0.0005
practical life?
Do you expect ihe education fo help healfh 410£067° 4174064 399+067°  409+067 <0.0001
promotion for you and society?
Are mcﬂepols and booklets helpful to understand 4,06+ 0.67° 417 +0.64° 4,00 + 0.65° 407 +0.67 < 0.0001
education contents?
Are you satisfied with educational materials and 4,00 + 0,69 4,06+ 0.69° 3.97 + 0.68° 4,00 + 0.69 0.0521
booklets?
Are you sg’nsﬂed with this overall sodium reduction 4,06+ 0.67% 412 +067° 401 +0.71° £.06+0.68 00137
education program?
Average score 4.01 £0.54° 4,09 +£0.51° 3.95+0.54° 4.01 £0.54 < 0.0001

1) Mean £ SD. Mean values with different subscripts are significantly different among the groups at «=0.05 as determined by Dun-
can's multiple range test. The higher score means agreement fo the questions (1=very hard to agree, 2=hard to agree,

3=agree a little, 4=agree, 5=agree a lot)

2) P-value from ANCOVA adjusted by age, sex, height and weight among subject group in each category
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