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Abstract

High sodium consumption is a

significant nutrition problem in South Korea; however, few studies have examined the aware-

ness and practice of dietitians with respect to low sodium diet in schools. In this study, we collected data from 211 dietitians
in 2012. Most respondents indicated that sodium reduction was important in school meals (very important 40.5%, somewhat
important 55.6%); however, they rarely checked the sodium content in the nutrition labels of processed foods (never/rarely
74.2%, sometimes 18.7%, always/often 7.2%). The main reason for not checking the sodium content was ‘no nutrition table
on some processed foods’ (38.5%). The most important barrier to sodium reduction in school meals was overcoming the
negative taste of students related to a reduced-sodium diet (70.4%). The most frequently used processed foods were processed
meat (e.g. ham, bacon) (48.3%), frozen dumplings and noodles (33.8%y), and sausage and dressing (14.5%) in school meals.
The proportion of dietitians who used processed food > 2 times per week for the school menu was 72.2% in high school,
28.4% in middle school and 12.4% in elementary school (p<0.05). Upon ranking of the importance of nutrients in school
menus, calories received the highest score (4.35 points), followed by macronutrient ratios (4.30), calcium (4.06), iron (3.44)
and sodium (3.20). Although most dietitians recognized that sodium reduction was important in school menu planning, they
had poor dietary practices. It is suggested that we educate dietitians as well as students about the importance and practice
of a reduced sodium diet. Furthermore, it is critical to develop diverse low sodium recipes and have a required nutrition
labeling system for all processed foods. Overall, the results of this study could serve as a guide to planning effective nutrition
programs to reduce sodium consumption in school feeding programs.
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Table 1. General characteristics of subjects and schools n(%)
Variables (r;i(;t?ll) Elemez?lt:af&;chool Mid;iie: 6s90)h001 Hi g(ill:s;é;ool 22
Age (yrs)
20~29 27 (12.8) 10 ( 94) 8 (11.6) 9 (25.0)
30~39 109 (51.7) 56 (52.8) 36 (52.2) 17 (47.2) 6137
> 40 75 (35.5) 40 (37.7) 25 (36.2) 10 (27.8)
Job status
Nutrition teacher 36 (17.1) 20 (18.9) 12 (17.4) 4 (1L.1) 1.151
Dietitian 175 (82.9) 86 (81.1) 57 (82.6) 32 (88.9)
Working period (yrs)
<5 39 (18.5) 17 (16.0) 10 (14.5) 12 (33.3)
5~<10 80 (37.9) 37 (34.9) 30 (43.5) 13 (36.1) S8l
> 10 92 (43.6) 52 (49.1) 29 (42.0) 11 (30.6)
Education level
2-y college 17 ( 8.1) 7 ( 6.6) 10 (14.5) 0 (0.0
4-y college 38 (18.0) 17 (16.0) 15 (21.7) 6 (16.7) 9.335
Studying in graduate school 47 (22.3) 25 (23.6) 14 (20.3) 8 (22.2)
Graduate school 109 (51.7) 57 (53.8) 30 (43.5) 22 (61.1)
Distribution type of school meals
Classroom 76 (36.0) 44 (41.5) 29 (42.0) 3(83) .
Dining room 106 (50.2) 43 (40.6) 34 (49.3) 29 (80.6) 20022
Classroom + Dining room 29 (13.7) 19 (17.9) 6 (87 4 (11.1)

" p<0.05.
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Table 2. Importance of nutrients in school meals

Azl iR AN R A 737

Variables Total (n=211) Elementary school (n=106) Middle school (n=69) High school (n=36) F
Calorie 4.35+0.05 4.27+0.08 4.5140.08 4.26+0.12 2.493
Calcium 4.06+0.06 3.8940.07° 4.20+0.10° 4.29+0.14° 5.157°
Iron 3.44+0.06 3.5240.07 3.38+0.10 3.3440.15 0.932
Sodium 3.20+0.06 3.30+0.08 3.13+0.11 3.06+0.15 1.500
Macronutrient balance 4.30+0.06 4.27+0.09 4.41+0.10 4.20+0.13 0.840

* p<0.05.

Mean+SE, Likert-type 5-point scale: 1 =never, 2 =rarely, 3 =sometimes, 4 = often, 5= always.
Different alphabets with superscripts at the same row are significantly different by Scheffe test.
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Table 3. Practice and barriers to sodium-reduced diet n(%)
Variables Total Elementary school Middle school High school 7?

Use of low sodium foods

Yes 20 ( 9.5) 12 (11.3) 5(72) 3 (83)

No 191 (90.5) 94 (88.7) 64 (92.8) 33 91.7) 0873
Barriers to using low sodium foods

Lack of information 89 (48.4) 45 (50.0) 26 (42.6) 18 (54.5)

High price 50 (27.2) 15 (16.7) 23 (37.7) 12 (36.4) .

Lack of choice 26 (14.1) 18 (20.0) 7 (11.5) 1 (3.0 o

Students’ negative taste 19 (10.3) 12 (13.3) 5(82) 2 (6.1

* p<0.05.
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Table 4. Awareness and barriers to practice dietary sodium reduction n(%)
Variables Total Elementary school Middle school High school 1’
Learned about sodium reduction
Yes 136 (64.5) 70 (66.0) 43 (62.3) 23 (63.9)
No 75 (35.5) 36 (34.0) 26 (37.7) 13 (36.1) 0.28
Helpfulness of sodium reduction lessons
Never 2 (1Y) 0 ( 0.0) 1(23) 1 (43)
Little 15 (11.0) 9 (12.9) 3 (7.0 3 (13.0)
A little 96 (70.6) 51 (72.9) 30 (69.8) 15 (65.2) 4323
Very much 23 (16.9) 10 (14.3) 9 (20.9) 4 (17.4)
Importance of sodium reduction in school meals
Never 2 ( 1.0 1 ( 1.0 0 (0.0 1(28)
Little 6 (29 4 (39 1 (1.5 1(238)
7.384
A little 114 (55.6) 60 (58.8) 40 (59.7) 14 (38.9)
Very much 83 (40.5) 37 (36.3) 26 (38.8) 20 (55.6)
Barriers to sodium-reduced diet practice
A lack of willingness 26 (12.6) 11 (10.5) 10 (15.4) 5 (13.9)
Negative taste of students 145 (70.4) 76 (72.4) 46 (70.8) 23 (63.9)
Lack of recipes 26 (12.6) 13 (12.4) 8 (12.3) 5 (13.9) 678
Lack of time 9 (44 5 ( 4.8) 1 (1.5 3(83)
Importance of developing sodium-reduced recipes
Never 1 (0.5) 1 ( 1.0 0 (0.0 0 ( 0.0)
Little 8 (3.9 4 (39 3 (44 1 (28)
A little 109 (52.9) 55 (53.9) 40 (58.8) 14 (38.9) >003
Very much 88 (42.7) 42 (41.2) 25 (36.8) 21 (58.3)
Barriers to developing sodium-reduced recipes
A lack of willingness 29 (14.1) 16 (15.4) 9 (13.6) 4 (1L.1)
Negative taste of students 125 (60.7) 61 (58.7) 45 (68.2) 19 (52.8)
Lack of reference 42 (20.4) 23 (22.1) 9 (13.6) 10 (27.8) >34
Lack of time 10 ( 4.9) 4 (3. 3 (49 3(83)
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Table S. Use of the processed foods n(%)
Variables Total Elementary school Middle school High school 1’
Most frequently used processed food
Frozen dumpling &noodle 70 (33.8) 40 (38.1) 20 (30.3) 10 (27.8)
Sauce and dressing 30 (14.5) 18 (17.1) 8 (12.1) 4 (11.1)
Processed meat 100 (48.3) 44 (41.9) 36 (54.5) 20 (55.6) 4.873
Drink 4 (1.9 2 (19 1 (15) 1(28)
Bread & cookie 3(14) 1 (1.0 1 (15 1(298)
Frequency of processed food use
<1 times/week 105 (50.5) 65 (61.9) 36 (53.7) 4 (11.1)
1 time/week 45 (21.6) 27 (25.7) 12 (17.9) 6 (16.7) 49.992"
> 2 times/week 58 (27.9) 13 (12.4) 19 (28.4) 26 (72.2)
Checking of sodium content in processed food
Never/rarely 155 (74.2) 76 (72.4) 55 (80.9) 24 (66.7)
Sometimes 39 (18.7) 21 (20.0) 7 (10.3) 11 (30.6) 7.369
Often/always 15 (72) 8 (7.6) 6 ( 8.8) 1 (28
Barriers to checking sodium content in processed food
Sodium content not labeled 57 (38.5) 32 (42.1) 18 (42.9) 7 (23.3)
Lack of time 43 (29.1) 20 (26.3) 10 (23.8) 13 (43.3) 4.990
Lack of need 48 (32.4) 24 (31.6) 14 (33.3) 10 (33.3)

" p<0.05.
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High school
(n=36)
3.745"
2434
12.062"
28.018"
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5L 7.6%). 7FeAE AR Al UE
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A
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Middle school
(n=69)

2.53+0.16"
4.1440.14

Ho|tiMattes & Donnelly 1991). &tul2] ol A
Table 6. Practice of sodium-reduced diet in cooking school meals
Total
(n=211)
2.4440.12°
4.30+0.10
4.00+0.10°
4.42+0.10°
3.94+0.20

OIﬂ FN-

1.89+0.16°
3.81+0.24
3.36+0.11°
3.56+0.20
1.707
0.130

Elementary school

A ¢
S e o
slalzn] 27} Wol A7lEe] YEE dgko] ¢ =2
(n=106)

2.37+0.08
4.10+0.08"

4.16+0.08
4.73+0.05%
4.29+0.09
4.00+0.11
0.478

3.94+0.11
2.86+0.11
1.290

Variables
4.314+0.12

3.94+0.06
4.43+0.06

4.194+0.08
3.92+0.07
3.03+0.10

4.54+0.09

Soaking raddish in vinegar or sweet water

4.184+0.06

3.94+0.05
2.9540.09

Blanching processed meat
Serving fresh fruit instead of drink

Own cooking of pork cutlet instead of using

processed meat
Own cooking of sauce and dressing
Prefer roasting over boiling food in
Using spices or sour sauce instead of soy sauce.

2.96+0.06
4.50+0.07

4.48+0.05

soy sauce
hot pepper paste or soybean paste
Adding seasoning just before serving soups
Mean+SE, Likert-type 5-point scale: 1=never, 2 =rarely, 3 =sometimes, 4 =often, 5 = always
Different alphabets with superscripts at the same row are significantly different by Scheffe test

* p<0.05.
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