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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.
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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 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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