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Objectives: This study investigated the current status of sodium provision and reduction 
management in South Korean school meals.
Methods: Using a proportional stratified random sampling by school level (kindergarten 
and elementary, middle, and high school), location (urban, rural, and island/remote area), 
and region (17 metropolitan and provincial Offices of Education), 1,068 schools (about 
10% of all schools) were selected from 430 kindergartens and 5,883 elementary, 2,501 
middle, and 2,268 high schools using the school meal system of the National Education 
Information System. An online survey was conducted with nutrition teachers and dietitians 
at the selected schools from September to November 2021 (n = 608; response rate: 57%).
Results: About 26.6% of schools had not established sodium provision standards. More 
than half of the respondents (59.9%) had never used low-sodium products; this percentage 
increased with school level. The reasons given included “insufficient information” (46.7%) 
and “high prices” (41.5%). The level of consideration for sodium management was highest 
at the cooking stage (3.89/5.00 points) and lowest at purchasing stage (3.20 points). 
Cooking-related consideration was significantly higher in kindergartens and elementary 
schools than in middle and high schools, while purchasing-related consideration was sig-
nificantly higher in elementary than in middle schools. To reduce sodium, the most com-
monly reported requirement was “reduction of the excessive foodservice workload” 
(4.48/5.00 points), followed by “support for educational materials” (4.31 points).
Conclusion: Reducing sodium intake in school meals may require establishing clear sodi-
um standards, increasing the availability of low-sodium products, easing the excessive 
workload, and enhancing educational support. To support these efforts, more comprehen-
sive and consistently implemented policy approaches may be needed to reduce sodium in 
schools.
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INTRODUCTION

The average daily sodium intake among the South Korean population aged 1 year 

or older has steadily declined from 3,848 mg in 2013 to 3,030 mg in 2022 [1]. De-

spite the steady decline, sodium intake among children and adolescents in South 
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Korea still remains excessively high. The World Health 

Organization (WHO) recommends that sodium intake 

for children aged 2–15 years be lower than the adult 

maximum (2,000 mg/day), adjusted downward based 

on their energy requirements [2]. Although WHO does 

not specify absolute sodium intake values for each age 

within this range, several pediatric nutrition guidelines 

and public-health institutions suggest age-adjusted up-

per limits: for instance, less than 1,200 mg/day for ages 

1–3 years; less than 1,500 mg/day for ages 4–8 years; less 

than 1,800 mg/day for ages 9–13 years [3]. Using these 

age-adjusted benchmarks as a reference, current school 

meal sodium provision levels appear far higher than 

recommended, underscoring the need for stronger so-

dium-reduction policies in school foodservice settings.

Excessive sodium consumption is closely associated 

with various health conditions, including hypertension, 

cardiovascular diseases, and gastric cancer [4, 5]. Given 

that dietary habits established during childhood often 

persist into adulthood [6, 7], it is essential to cultivate 

healthy eating behaviors early in life such as offering 

less salty foods and gradually adapting children to low-

er-sodium tastes—may contribute to healthier lifelong 

dietary behaviors [8, 9].

School meals play a significant role in shaping diet 

and dietary habits during childhood and adolescence, 

which in turn influence health behaviors in adulthood 

[10-12]. However, school meals are often high in sodi-

um. In one study conducted in elementary and middle 

schools in Incheon and Gangwon-do, the average sodi-

um intake from school meals was 802 mg and 1,056 mg, 

respectively—accounting for 40% and 52% of the WHO’s 

recommended daily sodium intake of 2,000 mg. As 

these figures reflect intake, the actual sodium content 

of the meals was even higher. Notably, sodium levels 

per menu item were higher in elementary school meals 

than in those served at the middle school level [13]. Sev-

eral other studies have reported similar findings regard-

ing sodium intake or provision through school meals 

[14-16], further emphasizing the need to reduce sodium 

levels in school meals.

In 2013, the Ministry of Education conducted a sur-

vey on sodium intake from school meals at 30 schools 

located in Seoul, Gyeonggi-do, and Incheon. The results 

revealed high levels of sodium intake, averaging 1,155 

mg per meal—911 mg in elementary schools, 1,099 mg 

in middle schools, and 1,454 mg in high schools [17]. 

In response, the Ministry of Education published the 

“Guide to Reducing Sodium in School Meals” [18], which 

outlined strategies for sodium reduction in school meal 

programs. As part of these guidelines, the Ministry of 

Education established target sodium levels per meal 

of 900 mg for elementary schools, 1,000 mg for middle 

schools, and 1,300 mg for high schools. The target sodi-

um levels were established on a per-meal basis because 

students in South Korea typically eat one lunch meal at 

school. When determining these targets, the Ministry 

of Education considered the actual sodium intake lev-

els at the time and aimed to achieve an approximately 

2%–10% reduction in sodium content in school meals 

by 2017 through gradual implementation. In addition, 

recommended salinity levels for soups and stews were 

set at 0.6% for elementary and middle schools and 0.7% 

for high schools [17]. These sodium reduction guide-

lines were not mandatory, but rather provided as na-

tional recommendations to promote gradual sodium re-

duction in school meals. Compliance depended largely 

on the operational capacity and discretion of individual 

schools and local education offices. Similar voluntary 

approaches have been implemented in other countries, 

showing varying levels of success. For example, the 

United States (US) phased in sodium reduction targets 

in the National School Lunch Program, which resulted 

in a significant decrease in sodium content in school 

meals over time [19, 20].

However, since 2013, no nationwide survey has been 

conducted to assess the status of sodium management 

in school meals, and thus, it remains unclear whether 

the target sodium levels established at that time have 

been effectively implemented. Although a national sur-

vey of school meal nutrition teachers and dietitians was 

conducted in 2013 to examine their awareness, practic-

es, and strategies related to sodium reduction [21], few 

subsequent studies have investigated sodium reduction 

management from a national perspective. Most existing 

studies have been limited to specific regions, such as 

Gyeonggi-do and Daegu [13, 22-25]. In order to revise 

the sodium provision guidelines for school meals and 

develop effective sodium reduction strategies, it is es-

sential to obtain an accurate understanding of the cur-
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rent status of sodium provision and management. Such 

data will serve as a foundational resource for policy de-

velopment and implementation.

Previously, the School Meals Act applied only to ele-

mentary, middle, and high schools; however, in 2021, 

kindergartens were officially included within its scope 

[26]. While there has been active research on sodium 

provision and management in meals served at day-

care centers [22, 27, 28], studies specifically addressing 

sodium management in kindergarten meals remain 

extremely limited. Therefore, to establish effective strat-

egies for sodium reduction through school meals, a 

comprehensive nationwide assessment, including kin-

dergartens, is urgently needed to better understand the 

current status of sodium management in school meal 

services.

Therefore, this study aimed to investigate the current 

status of sodium provision and reduction management 

in school meals by conducting a survey of nutrition 

teachers and dietitians, who are responsible for school 

meal operations and play a key role in influencing meal 

quality and students’ dietary habits. Specifically, the 

objectives of this study were to (1) assess the current 

practices related to sodium reduction management 

in school meals across different school levels, and (2) 

provide foundational data to inform the development 

of specific and practical strategies for reducing sodium 

content in school meals.

METHODS

Ethics statement

Informed consent was obtained from all participants prior 
to their voluntary participation in the study. This study was 
approved by the Institutional Review Board of Kongju Na-
tional University (IRB No. KNU_IRB_2021-103).

1. Study design
This was a descriptive study. It was described according 

to the STROBE statement (https://www.strobe-state-

ment.org/).

2. Survey participants
This study was conducted as an exploratory nationwide 

survey to assess the current status of sodium-reduction 

practices in school meal settings. Among the 11,082 

schools registered in the National Education Informa-

tion System (NEIS) database nationwide—430 kinder-

gartens, 5,883 elementary schools, 2,501 middle schools, 

and 2,268 high schools—we selected a sample of 1,068 

schools (41 kindergartens, 567 elementary schools, 241 

middle schools, and 219 high schools), representing 

approximately 10%. This sample was selected using a 

proportional stratified random sampling method, con-

sidering the proportion of number of schools by school 

level (kindergarten vs. elementary school vs. middle 

school vs. high school), school location (urban vs. rural 

vs. island/remote area), and region (17 metropolitan 

and provincial Offices of Education).

From September 28, 2021, to November 12, 2021, an 

online questionnaire was distributed to nutrition teach-

ers or dietitians from the sample of schools. School 

meal services in Korean kindergartens and elementary, 

middle, and high schools are operated by either nutri-

tion teachers or dietitians. Since the implementation of 

the nutrition teacher system in 2008, some schools have 

newly appointed nutrition teachers in charge of school 

meals, while in other schools, dietitians who were previ-

ously employed continue to manage school meal oper-

ations. In other words, each school is staffed with either 

a nutrition teacher or a dietitian. A nutrition teacher is a 

certified educator who not only manages school meals 

but also provides nutrition education as part of the for-

mal curriculum. In contrast, a dietitian mainly manages 

school meals, and although they may engage in some 

educational activities, teaching is not considered one of 

their core duties.

The study included 608 participants (25 kindergar-

tens, 323 elementary schools, 136 middle schools, and 

124 high schools). The response rates were 61.0% for 

kindergartens, 57.0% for elementary schools, 56.4% 

for middle schools, and 56.6% for high schools, with 

an overall response rate of 57.0%. A chi-square test re-

vealed no statistically significant differences between 

the number of responding and non-responding schools 

by school level (P = 0.303).

3. Survey content
The questionnaire was developed based on previous 

studies on sodium reduction [17, 21, 29, 30]. The sur-

https://www.strobe-statement.org/
https://www.strobe-statement.org/
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vey addressed several aspects of sodium provision and 

management in school meals. It covered the status of 

sodium provision (6 items), including the establish-

ment of sodium provision standards, the availability 

and frequency of salinometer use, and the establish-

ment of standard meal portion sizes per person. It also 

examined sodium reduction management (5 items), 

including the organization of sodium reduction events, 

the use of low-sodium products, methods for measuring 

salinity, and the level of sodium management at each 

stage of school meal preparation. The level of sodium 

management was measured using a 5-point Likert scale 

(1: not at all considered–5: highly considered).

The survey also covered the status of sodium re-

duction education (3 items), including participation 

in education, provision of education, and methods of 

education. Sodium-related awareness was also covered 

(3 items), such as awareness of the saltiness of food, 

awareness of the amount of sodium in each menu item, 

and perception related to sodium (interest, necessity, 

difficulty in implementation). The level of perception 

related to sodium was measured using a 5-point Likert 

scale (1: not at all interested/necessary/difficult–5: very 

interested/necessary/difficult). Reasons for difficulty 

in reducing sodium and sodium-related requirements 

were also covered (2 items). The level of support re-

quirements related to sodium management was mea-

sured using a 5-point Likert scale (1: not at all neces-

sary–5: very necessary). General characteristics of the 

participants and schools (12 items in total), including 

sex, age, school level, and meal type, were also record-

ed. Before the main survey, a pilot survey was conduct-

ed with practicing five nutrition teachers, and the ques-

tionnaire content was amended and augmented based 

on those results.

In this survey, “establishment of sodium provision 

standards” was defined as having a criterion for sodi-

um content (mg) per meal in the school foodservice. 

“Awareness of the amount of sodium in each menu 

item” was defined as knowing the amount of sodium 

(salt) for each menu item. In addition, “use of low-so-

dium products” was defined as using sodium-reduced 

products, such as low-sodium soy sauce, low-sodium 

red pepper paste, low-sodium seasonings, and low-so-

dium processed foods.

4. Data analysis
All data were analyzed according to school level. 

Because school meal programs in South Korea differ 

markedly by school level in terms of policy guidelines, 

budget allocations, staffing arrangements, operational 

structures, menu standards, cooking facilities, nutrition 

education practices, and overall meal service environ-

ments, the data were analyzed by school level. Signif-

icant differences in the distributions were evaluated 

using the χ2 test, and differences in the means were test-

ed using one-way analysis of variance and the Duncan 

post hoc test. SPSS Package Program (version 26.0; IBM 

Corp.) was used to perform all statistical analyses, the 

threshold for statistical significance was P < 0.05.

RESULTS

1. General characteristics
Table 1 shows the general characteristics of the respon-

dents and the subject schools. There were 608 schools 

in total with 25 kindergartens (4.1%), 323 elementary 

schools (53.1%), 136 middle schools (22.4%), and 124 

high schools (20.4%). The vast majority of respondents 

identified as female, representing 98.8% of the total 

sample. The average age of the participants was 43.4 ± 

9.4 years, and the participants from elementary (45.9 

± 7.8 years) and middle schools (43.0 ± 9.5 years) were 

older than those from kindergartens (37.0 ± 9.0 years) 

and high schools (38.4 ± 10.4 years; P < 0.001). The av-

erage total work experience of nutrition teachers and 

dietitians was 16.0 ± 9.1 years. Among the respondents, 

351 were nutrition teachers and 257 were dietitians. Nu-

trition teachers were present in 57.7% of all the schools 

(dietitians: 42.3%), with the highest proportion in ele-

mentary schools (76.5%) and the lowest in kindergar-

tens (4.0%; P < 0.001).

The school locations of respondents were 67.9%, 

28.0%, and 4.1%, for urban, rural, and island or remote 

area, respectively, and there was no significant differ-

ence between school levels. Overall, public schools 

were the most common (84.4%). Most schools operated 

on-site cooking facilities (89.8%), whereas the propor-

tion of schools utilizing central kitchen cooking was 

relatively higher among high schools (16.1%; P = 0.007). 

The most common form of eating place was cafeteria 
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service in 87.2% of schools, but there were significant 

differences depending on the school level (P = 0.003). At 

lower school level, there was a higher rate of classroom 

service. At lunch, the number of people receiving school 

meals was higher at elementary, middle, and high 

schools (all ≥ 500 persons) than at kindergartens (196 

persons; P < 0.05).

2. Status of sodium provision in school meals
Table 2 shows the current status of sodium provision in 

school meals. An investigation into the establishment 

of sodium provision standards (mg) per meal for school 

meals revealed that approximately 26.6% of the sampled 

schools had not established such standards. Sodium 

provision standards per menu item had not been estab-

lished in 30.8% of all schools, and there were no signifi-

cant differences by school level.

The entire sample of schools (608) had salinometers 

available. At most schools, the participants reported us-

ing the salinometers daily (96.4%), whereas one middle 

and one high school reported using the salinometers 

“once per month”. The reasons for not using the sali-

nometer at these schools were “the cooks do not want to 

do it” and “it is cumbersome to use it” (data not shown 

in the table).

An investigation into the management of portion sizes 

for school meals revealed that 66.3% of schools provid-

ed different portions depending on the school grade 

and sex of students. There were also significant differ-

ences by school level (P < 0.001). High proportions of 

kindergartens (72.0%) and elementary schools (94.4%) 

provided different portions by school grade and student 

sex, whereas high proportions of middle (68.4%) and 

high schools (70.2%) provided identical portions to all 

students.

3. Status of sodium reduction management and  
education for school meals
Table 3 shows the current status of sodium reduction 

management in school meals. When asked if they had 

held special events to encourage sodium reduction in 

the past year, 47.5% said they had, with no differences by 

school level. The events mostly consisted of “No Soup 

Days” and “Low-Sodium Days” (data not displayed in 

the table). At more than half of the schools (59.9%), par-

ticipants reported that they had never used low-sodium 

products in school meals, and there were significant 

differences by school level (P = 0.001). The proportion 

of participants who did not use low-sodium products 

was higher at higher school levels (kindergartens 48.0%, 

elementary schools 53.6%, middle schools 66.9%, high 

schools 71.0%).

At the 364 schools that had never used low-sodium 

products, the most common reasons for not using 

low-sodium products were “insufficient information” 

(46.7%) and “high prices” (41.5%). There were signif-

icant differences by school level; high prices were of 

a greater concern in middle and high schools than in 

other schools (P < 0.001), while insufficient information 

was a very common reason in kindergartens (91.7%; P = 

0.012). The most common reason was “difficult to pur-

chase” in elementary schools (22.0%; P < 0.001).

Most schools (90.5%) reported using a salinometer 

to measure the salinity of soups and stews. As a result 

of comparing how much sodium content or provision 

was considered at each stage of school meal prepara-

tion using scores (1–5 points), the response “sodium 

content is considered when cooking (e.g., adjusting 

the amount of seasoning using salt, fermented sauces, 

and soy sauce)” showed the highest average score (3.89 

points), while the response “sodium content is consid-

ered when purchasing ingredients (e.g., low-sodium soy 

sauce)” showed the lowest average score (3.20 points). 

There were differences between school levels at all stag-

es of food preparation. The level of consideration when 

planning the menu was significantly higher in elemen-

tary (3.78 points) than in middle (3.46 points) or high 

schools (3.45 points; P < 0.05). The level of consideration 

while purchasing ingredients was significantly high-

er in elementary (3.35 points) than in middle schools 

(2.96 points; P < 0.05). The level of consideration when 

cooking was significantly higher in kindergartens (4.16 

points) and elementary schools (4.03 points) than in 

middle (3.74 points) and high schools (3.64 points; P < 

0.05).

Table 4 shows the status of sodium reduction educa-

tion by school level. Among the nutrition teachers and 

dietitians who responded to the survey, 38.5% had com-

pleted sodium reduction education, and there were no 

differences by school level. A total of 33.9% of the partic-



Sodium reduction management in school meals

https://doi.org/10.5720/kjcn.2026.00101 235

Ta
bl

e 
2.

 C
ur

re
nt

 s
ta

tu
s 

of
 s

od
iu

m
 p

ro
vis

io
n 

in
 s

ch
oo

l m
ea

ls

Ch
ar

ac
te

ris
tic

s
To

ta
l 

(n
 =

 6
08

)

Sc
ho

ol
 le

ve
l

K
in

de
rg

ar
te

n 
(n

 =
 2

5)
El

em
en

ta
ry

 s
ch

oo
l

(n
 =

 3
23

)
M

id
dl

e 
sc

ho
ol

 
(n

 =
 1

36
)

H
ig

h 
sc

ho
ol

 
(n

 =
 1

24
)

P-
va

lu
e1)

Es
ta

bl
is

hm
en

t o
f s

od
iu

m
 p

ro
vi

si
on

 s
ta

nd
ar

ds
 

Ye
s

44
6 

(7
3.

4)
16

 (6
4.

0)
23

4 
(7

2.
4)

98
 (7

2.
1)

98
 (7

9.
0)

0.
33

4
 

N
o

16
2 

(2
6.

6)
9 

(3
6.

0)
89

 (2
7.

6)
38

 (2
7.

9)
26

 (2
1.

0)
So

di
um

 p
ro

vi
si

on
 s

ta
nd

ar
ds

 p
er

 
m

en
u 

ite
m

 
Ye

s
42

1 
(6

9.
2)

15
 (6

0.
0)

22
6 

(7
0.

0)
85

 (6
2.

5)
95

 (7
6.

6)
0.

06
7

 
N

o
18

7 
(3

0.
8)

10
 (4

0.
0)

97
 (3

0.
0)

51
 (3

7.
5)

29
 (2

3.
4)

Po
ss

es
si

on
 o

f a
 s

al
in

om
et

er
60

8 
(1

00
.0

)
25

 (1
00

.0
)

32
3 

(1
00

.0
)

13
6 

(1
00

.0
)

12
4 

(1
00

.0
)

Fr
eq

ue
nc

y 
of

 u
si

ng
 a

 s
al

in
om

et
er

 
O

nc
e 

a 
m

on
th

2 
(0

.3
)

0 
(0

.0
)

0 
(0

.0
)

1 
(0

.7
)

1 
(0

.8
)

0.
13

9
 

1–
2 

tim
es

 a
 w

ee
k

12
 (2

.0
)

1 
(4

.0
)

4 
(1

.2
)

4 
(2

.9
)

3 
(2

.4
)

 
3–

4 
tim

es
 a

 w
ee

k
8 

(1
.3

)
0 

(0
.0

)
2 

(0
.6

)
2 

(1
.5

)
4 

(3
.2

)
 

Ev
er

yd
ay

58
6 

(9
6.

4)
24

 (9
6.

0)
31

7 
(9

8.
1)

12
9 

(9
4.

9)
11

6 
(9

3.
5)

Es
ta

bl
is

hm
en

t o
f s

ta
nd

ar
d 

m
ea

l p
or

tio
n 

si
ze

s 
pe

r p
er

so
n

 
Ye

s
45

8 
(7

5.
3)

18
 (7

2.
0)

23
3 

(7
2.

1)
10

9 
(8

0.
1)

98
 (7

9.
0)

0.
20

9
 

N
o

15
0 

(2
4.

7)
7 

(2
8.

0)
90

 (2
7.

9)
27

 (1
9.

9)
26

 (2
1.

0)
M

ea
l p

or
tio

n 
si

ze
s

 
Th

e 
sa

m
e 

fo
r a

ll 
st

ud
en

ts
20

5 
(3

3.
7)

7 
(2

8.
0)

18
 (5

.6
)

93
 (6

8.
4)

87
 (7

0.
2)

< 
0.

00
1

 
D

iff
er

en
t p

or
tio

ns
 d

ep
en

di
ng

 
on

 th
e 

sc
ho

ol
 g

ra
de

 a
nd

 s
ex

40
3 

(6
6.

3)
18

 (7
2.

0)
30

5 
(9

4.
4)

43
 (3

1.
6)

37
 (2

9.
8)

n 
(%

).
1)
P-

va
lu

e 
by

 c
hi

-s
qu

ar
ed

 te
st

 o
r F

is
he

r’s
 e

xa
ct

 te
st

.

Ta
bl

e 
3.

 C
ur

re
nt

 s
ta

tu
s 

of
 s

od
iu

m
 re

du
ct

io
n 

m
an

ag
em

en
t i

n 
sc

ho
ol

 m
ea

ls

Ch
ar

ac
te

ris
tic

s
To

ta
l 

(n
 =

 6
08

)

Sc
ho

ol
 le

ve
l

K
in

de
rg

ar
te

n 
(n

 =
 2

5)
El

em
en

ta
ry

 s
ch

oo
l

(n
 =

 3
23

)
M

id
dl

e 
sc

ho
ol

 
(n

 =
 1

36
)

H
ig

h 
sc

ho
ol

 
(n

 =
 1

24
)

P-
va

lu
e1)

So
di

um
 re

du
ct

io
n 

ev
en

ts
 

Ye
s

28
9 

(4
7.

5)
8 

(3
2.

0)
15

1 
(4

6.
7)

68
 (5

0.
0)

62
 (5

0.
0)

0.
37

2
 

N
o

31
9 

(5
2.

5)
17

 (6
8.

0)
17

2 
(5

3.
3)

68
 (5

0.
0)

62
 (5

0.
0)

Us
e 

of
 lo

w
-s

od
iu

m
 p

ro
du

ct
s

 
Ye

s
24

4 
(4

0.
1)

13
 (5

2.
0)

15
0 

(4
6.

4)
45

 (3
3.

1)
36

 (2
9.

0)
0.

00
1

 
N

o
36

4 
(5

9.
9)

12
 (4

8.
0)

17
3 

(5
3.

6)
91

 (6
6.

9)
88

 (7
1.

0) (C
on

tin
ue

d 
to

 th
e 

ne
xt

 p
ag

e)



https://doi.org/10.5720/kjcn.2026.00101

Sooyoun Kwon, et al.

236

Ch
ar

ac
te

ris
tic

s
To

ta
l 

(n
 =

 6
08

)

Sc
ho

ol
 le

ve
l

K
in

de
rg

ar
te

n 
(n

 =
 2

5)
El

em
en

ta
ry

 s
ch

oo
l

(n
 =

 3
23

)
M

id
dl

e 
sc

ho
ol

 
(n

 =
 1

36
)

H
ig

h 
sc

ho
ol

 
(n

 =
 1

24
)

P-
va

lu
e1)

Re
as

on
s 

fo
r n

ot
 u

si
ng

 lo
w

-s
od

iu
m

 p
ro

du
ct

s2)

 
In

su
ffi

ci
en

t i
nf

or
m

at
io

n
17

0 
(4

6.
7)

11
 (9

1.
7)

81
 (4

6.
8)

42
 (4

6.
2)

36
 (4

0.
9)

0.
01

2
 

H
ig

h 
pr

ic
es

15
1 

(4
1.

5)
5 

(4
1.

7)
51

 (2
9.

5)
47

 (5
1.

6)
48

 (5
4.

5)
< 

0.
00

1
 

Li
m

ite
d 

pr
od

uc
t v

ar
ie

ty
97

 (2
6.

6)
2 

(1
6.

7)
50

 (2
8.

9)
28

 (3
0.

8)
17

 (1
9.

3)
0.

23
4

 
Po

or
 ta

st
e

93
 (2

5.
5)

2 
(1

6.
7)

43
 (2

4.
9)

21
 (2

3.
1)

27
 (3

0.
7)

0.
56

2
 

D
iff

ic
ul

t t
o 

pu
rc

ha
se

52
 (1

4.
3)

1 
(8

.3
)

38
 (2

2.
0)

10
 (1

1.
0)

3 
(3

.4
)

< 
0.

00
1

 
O

th
er

15
 (4

.1
)

0 
(0

.0
)

10
 (5

.8
)

3 
(3

.3
)

2 
(2

.3
)

0.
60

1
M

et
ho

ds
 fo

r m
ea

su
rin

g 
sa

lin
ity

 
Us

in
g 

a 
sa

lin
om

et
er

55
0 

(9
0.

5)
24

 (9
6.

0)
29

8 
(9

2.
3)

12
0 

(8
8.

2)
10

8 
(8

7.
1)

0.
20

6
 

Se
ns

or
y 

ev
al

ua
tio

n 
by

 fo
od

 s
er

vi
ce

 s
ta

ff
13

 (2
.1

)
0 

(0
.0

)
6 

(1
.9

)
3 

(2
.2

)
4 

(3
.2

)
 

Se
ns

or
y 

ev
al

ua
tio

n 
by

 n
ut

rit
io

n 
te

ac
he

r/
di

et
iti

an
27

 (4
.4

)
0 

(0
.0

)
8 

(2
.5

)
9 

(6
.6

)
10

 (8
.1

)
 

O
th

er
18

 (3
.0

)
1 

(4
.0

)
11

 (3
.4

)
4 

(2
.9

)
2 

(1
.6

)
Le

ve
l o

f s
od

iu
m

 m
an

ag
em

en
t a

t e
ac

h 
st

ag
e 

of
 s

ch
oo

l m
ea

l p
re

pa
ra

tio
n3)

 
M

en
u 

pl
an

ni
ng

3.
64

 ±
 0

.8
0

3.
72

 ±
 0

.7
4ab

3.
78

 ±
 0

.7
6b

3.
46

 ±
 0

.7
8a

3.
45

 ±
 0

.8
7a

< 
0.

00
1

 
Pu

rc
ha

si
ng

 in
gr

ed
ie

nt
s

3.
20

 ±
 0

.9
3

3.
24

 ±
 0

.9
7ab

3.
35

 ±
 0

.9
3b

2.
96

 ±
 0

.8
8a

3.
06

 ±
 0

.9
3ab

< 
0.

00
1

 
Co

ok
in

g
3.

89
 ±

 0
.7

7
4.

16
 ±

 0
.6

9b
4.

03
 ±

 0
.7

3b
3.

74
 ±

 0
.7

1a
3.

64
 ±

 0
.8

7a
< 

0.
00

1
 

Se
rv

in
g

3.
65

 ±
 0

.8
7

3.
60

 ±
 1

.0
4

3.
77

 ±
 0

.8
4

3.
50

 ±
 0

.8
7

3.
54

 ±
 0

.8
9

0.
00

7

n 
(%

) o
r M

ea
n 

± 
SD

.
1)
P-

va
lu

e 
by

 c
hi

-s
qu

ar
ed

 te
st

, F
is

he
r’s

 e
xa

ct
 te

st
, o

r a
na

lys
is

 o
f v

ar
ia

nc
e.

 
2)
M

ul
tip

le
 re

sp
on

se
s.

3)
5-

po
in

t L
ik

er
t s

ca
le

 (1
: n

ot
 a

t a
ll 

co
ns

id
er

ed
–5

: h
ig

hl
y 

co
ns

id
er

ed
).

ab
Va

lu
es

 in
 th

e 
sa

m
e 

ro
w

 w
ith

 d
iff

er
en

t s
up

er
sc

rip
te

d 
le

tte
rs

 a
re

 s
ig

ni
fic

an
tly

 d
iff

er
en

t a
t P

 <
 0

.0
5 

us
in

g 
an

al
ys

is
 o

f v
ar

ia
nc

e 
an

d 
D

un
ca

n’
s 

m
ul

tip
le

 ra
ng

e 
te

st
. 

Ta
bl

e 
3.

 C
on

tin
ue

d

Ta
bl

e 
4.

 S
ta

tu
s 

of
 s

od
iu

m
 re

du
ct

io
n 

ed
uc

at
io

n 
by

 s
ch

oo
l le

ve
l

Ch
ar

ac
te

ris
tic

s
To

ta
l 

(n
 =

 6
08

)

Sc
ho

ol
 le

ve
l

K
in

de
rg

ar
te

n 
(n

 =
 2

5)
El

em
en

ta
ry

 s
ch

oo
l 

(n
 =

 3
23

)
M

id
dl

e 
sc

ho
ol

 
(n

 =
 1

36
)

H
ig

h 
sc

ho
ol

 
(n

 =
 1

24
)

P-
va

lu
e1)

Pa
rt

ic
ip

at
io

n 
of

 n
ut

rit
io

n 
te

ac
he

rs
/d

ie
tit

ia
ns

 in
 s

od
iu

m
 re

du
ct

io
n 

ed
uc

at
io

n
 

Ye
s

23
4 

(3
8.

5)
8 

(3
2.

0)
12

3 
(3

8.
1)

55
 (4

0.
4)

48
 (3

8.
7)

0.
87

6
 

N
o

37
4 

(6
1.

5)
17

 (6
8.

0)
20

0 
(6

1.
9)

81
 (5

9.
6)

76
 (6

1.
3)

Pr
ov

is
io

n 
of

 s
od

iu
m

 re
du

ct
io

n 
ed

uc
at

io
n 

fo
r s

tu
de

nt
s

 
Ye

s
40

2 
(6

6.
1)

10
 (4

0.
0)

22
8 

(7
0.

6)
87

 (6
4.

0)
77

 (6
2.

1)
0.

00
9

 
N

o
20

6 
(3

3.
9)

15
 (6

0.
0)

95
 (2

9.
4)

49
 (3

6.
0)

47
 (3

7.
9)

(C
on

tin
ue

d 
to

 th
e 

ne
xt

 p
ag

e)



Sodium reduction management in school meals

https://doi.org/10.5720/kjcn.2026.00101 237

Ta
bl

e 
4.

 C
on

tin
ue

d

Ch
ar

ac
te

ris
tic

s
To

ta
l 

(n
 =

 6
08

)

Sc
ho

ol
 le

ve
l

K
in

de
rg

ar
te

n 
(n

 =
 2

5)
El

em
en

ta
ry

 s
ch

oo
l 

(n
 =

 3
23

)
M

id
dl

e 
sc

ho
ol

 
(n

 =
 1

36
)

H
ig

h 
sc

ho
ol

 
(n

 =
 1

24
)

P-
va

lu
e1)

M
et

ho
ds

 o
f e

du
ca

tio
n2)

 
N

ew
sl

et
te

r f
or

 p
ar

en
ts

29
7 

(7
3.

9)
7 

(7
0.

0)
18

0 
(7

8.
9)

59
 (6

7.
8)

51
 (6

6.
2)

0.
06

6
 

Sc
ho

ol
 w

eb
si

te
s 

fo
r p

ar
en

ts
27

5 
(6

8.
4)

7 
(7

0.
0)

14
2 

(6
2.

3)
67

 (7
7.

0)
59

 (7
6.

6)
0.

02
3

 
Ed

uc
at

io
n 

fo
r c

oo
ks

23
2 

(5
7.

7)
7 

(7
0.

0)
12

8 
(5

6.
1)

49
 (5

6.
3)

48
 (6

2.
3)

0.
66

8
 

D
is

pl
ay

in
g 

po
st

er
s 

in
 th

e 
ca

fe
te

ria
 fo

r s
tu

de
nt

s
11

1 
(2

7.
6)

2 
(2

0.
0)

63
 (2

7.
6)

27
 (3

1.
0)

19
 (2

4.
7)

0.
77

6
 

Ed
uc

at
io

n 
du

rin
g 

re
gu

la
r c

la
ss

 ti
m

e 
fo

r s
tu

de
nt

s
94

 (2
3.

4)
0 

(0
.0

)
91

 (3
9.

9)
1 

(1
.1

)
2 

(2
.6

)
< 

0.
00

1
 

Ed
uc

at
io

n 
fo

r s
ch

oo
l t

ea
ch

er
51

 (1
2.

7)
2 

(2
0.

0)
30

 (1
3.

2)
9 

(1
0.

3)
10

 (1
3.

0)
0.

81
1

 
Sp

ec
ia

l e
xt

ra
cu

rr
ic

ul
ar

 a
ct

iv
iti

es
 fo

r s
tu

de
nt

s
17

 (4
.2

)
0 

(0
.0

)
9 

(3
.9

)
1 

(1
.1

)
7 

(9
.1

)
0.

07
8

n 
(%

).
1)
P-

va
lu

e 
by

 c
hi

-s
qu

ar
ed

 te
st

 o
r F

is
he

r’s
 e

xa
ct

 te
st

. 
2)
M

ul
tip

le
 re

sp
on

se
s.

ipants reported that they had not provided sodium re-

duction education to students in the last year, and there 

were differences by school level (P = 0.009). The propor-

tion of participants not providing education was espe-

cially high in kindergartens (60.0%). Overall, the most 

commonly used type of education for sodium reduction 

was newsletter to parents (73.9%), and other methods 

included school websites (68.4%) and education for 

cooks (57.7%). The method of educating students using 

regular class time was observed almost exclusively in 

elementary schools (39.9%; P < 0.001).

4. Sodium-related awareness and support requirements
Regarding the perceived saltiness of school meals, the 

most common response from nutrition teachers and di-

etitians was “normal” (78.9%) (Table 5). The saltiness of 

school meals was perceived to be milder at lower school 

levels compared with higher school levels (P < 0.001). 

In only 8.9% of schools, participants reported knowing 

the sodium levels of all menu items provided for school 

meals, whereas in 18.6%, participants responded they 

were completely unaware.

The average overall score for interest in sodium re-

duction was 3.82/5 points, and there were significant 

differences by school level (P = 0.001). Interest was 

significantly higher in kindergartens (4.00 points) than 

in middle (3.75 points) or high schools (3.72 points; 

P < 0.05). As for the difficulties in practicing sodium 

reduction, the average score was 2.31 points. There 

were significant differences depending on school level 

(P < 0.001), with participants at the kindergarten (2.56 

points) and elementary school levels (2.45 points) 

showing higher scores for difficulty in reducing sodium 

intake than those at the middle school (2.18 points) and 

high school levels (2.05 points; P < 0.05).

To reduce sodium in school meals, the most com-

monly reported requirement was “reduction of the 

excessive foodservice workload” (4.48 points), followed 

by “support for educational materials” (4.31 points) and 

“sodium reduction education for students” (4.22 points). 

There were no differences in any items by school level.

DISCUSSION

Because the level of sodium intake from school meals 
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can affect the health of students in kindergartens and 

elementary, middle, and high schools, it is important to 

manage sodium provision in school meals. However, in 

this study, 26.6% of the sampled nutrition teachers and 

dietitians reported that they had not established sodium 

provision standards for school meals. Sodium standards 

are a tool to help appropriately manage sodium provi-

sion when planning and cooking school meals. In South 

Korea, the nutritional standards for school meals are 

managed by the government according to the Enforce-

ment Decree of the School Meals Act, and sodium stan-

dards are not included in the nutritional standards for 

school meal [31]. The Ministry of Education proposed 

target sodium level per meal and recommended each 

school to independently set and manage sodium stan-

dards [17].

Several countries including the US, Japan, and the 

United Kingdom, have established sodium standards 

in their nutritional standards for school meals. In the 

US, until July, 2027, sodium provision levels for school 

lunches must be < 935, < 1,035, and < 1,080 mg for 

grades K–5, 6–8, and 9–12, respectively [32], and in Ja-

pan, the sodium provision levels for school lunches are 

< 600, < 800, < 800, and < 1,000 mg for students aged 

6–7 years, 8–9 years, 10–11 years, and 12–14 years, re-

spectively [33]. In the United Kingdom, to limit sodium 

provision, it is forbidden to provide salt to add to food 

after it has been cooked, or to use high-sodium flavor 

enhancers such as MSG or E621 [34]. Detailed criteria 

have also been established for checking labeled salt 

levels; using herbs, spices, garlic, vegetables and fruits 

to add flavor to dishes instead of salt; and choosing bis-

cuits, cakes and pastries that are lower in fat, saturated 

fat, sugar and salt. There is a need to incorporate sodi-

um standards into the nutritional standards for school 

meals in South Korea as well.

More than half of the participants who responded to 

the questionnaire in this study reported that they had 

not used low-sodium products in school meals, and 

the most common reasons for not using these products 

were “insufficient information” and “high prices”. Lee 

[23] reported that 90.5% of nutrition teachers and dieti-

tians had not used low-sodium products. Although di-

rect comparison is limited, the findings may cautiously 

suggest a potential increase in the use of low-sodium 

products over the past decade. Additionally, the same 

study reported that the most common reasons for not 

using low-sodium products were “insufficient informa-

tion”, “high prices”, and “lack of product diversity”, which 

were similar to the reasons reported in this study. In the 

US, the major strategies for sodium reduction include 

the development of low-sodium products [35]. Using 

low-sodium products can be considered a starting point 

for sodium provision management. Therefore, it is im-

perative to provide nutrition teachers and dietitians with 

the necessary information and education to ensure their 

awareness of the need to use low-sodium products. In 

particular, information provision and education should 

be prioritized for nutrition teachers and dietitians in 

middle or high schools that showed a higher incidence 

of not using low-sodium products in this study. Food 

companies also need to develop diverse low-sodium 

products with policy support from the government, and 

low-sodium products need to be popularized through 

proper price-setting and active publicity.

The level of consideration for sodium management at 

each stage of school meal preparation was highest at the 

“cooking,” followed by the “serving,” “menu planning,” 

and “ingredient purchasing.” In a study investigating 

the status of salt reduction in the Jeju region [36], 98.7% 

of nutrition teachers and dietitians reported making 

efforts to reduce sodium at the cooking stage among 

the school meal preparation stages, 86.4% at the menu 

planning stage, and 68.8% at the ingredient purchasing 

stage, which is similar to the findings of this study. In 

this study, the level of consideration for sodium provi-

sion was between “neutral” (3.0 points) and “consid-

ered” (4.0 points) at all stages. Management should be 

provided at a level of “considered” (4.0 points) or above 

for all stages. Thus, it will be necessary to develop sodi-

um reduction management guidelines for each stage of 

school meal preparation, while also providing educa-

tion to help nutrition teachers and dietitians implement 

these guidelines.

In this study, only 38.5% of all nutrition teachers and 

dietitians reported having completed an educational 

course on sodium reduction. Jeong [36] reported that 

97.4% of nutrition teachers and dietitians perceived 

a need for sodium reduction education for nutrition 

teachers and dietitians, and 76.4% reported that sodium 
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reduction education and training would help reduce so-

dium in school meals. In Kim’s study [37], 79.1% of nu-

trition teachers perceived sodium reduction education 

as necessary for nutrition teachers and dietitians. Taken 

together, these findings illustrate that there is an urgent 

need to develop a sodium reduction curriculum for nu-

trition teachers and dietitians at the government level to 

manage sodium provision in school meals. Additionally, 

33.9% of the participants in this study reported that they 

had provided no sodium reduction education in school 

over the past year, and this proportion was highest in 

kindergartens. For nutrition teachers and dietitians to 

provide sodium reduction education, it will be neces-

sary to develop and support specific educational materi-

als depending on the recipients of the education (cooks, 

students, teachers, and parents) and the school level of 

the students (kindergarten and elementary, middle, and 

high school).

To reduce sodium levels in school meals, the most 

strongly reported requirement was “reduction of the ex-

cessive foodservice workload,” followed by “support for 

educational materials.” These findings suggest that the 

workload of nutrition teachers and dietitians may be as-

sociated with challenges in allocating sufficient time for 

sodium reduction management. Additionally, support 

for educational materials was identified as an important 

need that could facilitate more efficient sodium reduc-

tion practices. Overall, addressing these perceived bar-

riers may help improve the implementation of sodium 

reduction strategies in school foodservice settings.

Overall, this study found significant differences in so-

dium-related management, education, and perceptions 

by the school level, suggesting that sodium reduction 

strategies in school meals should be tailored to the spe-

cific operational contexts of each school level. Taken to-

gether, these findings emphasize the importance of de-

veloping differentiated strategies for sodium reduction 

in school meals, including strengthening informational 

and educational support in kindergartens, enhancing 

practical feasibility in middle and high schools, and 

sustaining effective management practices in elemen-

tary schools. Another important consideration is that 

sodium-reduction practices may be weaker in kinder-

gartens and middle and high schools, where the use of 

low-sodium products or educational activities was less 

common.

The findings of this study suggest the need for nation-

al-level action to strengthen sodium-reduction manage-

ment in South Korean school meals. More comprehen-

sive and consistently implemented policy approaches 

may be needed to support sodium reduction in school 

meals. Policymakers may consider incorporating clear 

sodium standards into the nutritional standards for 

school meals to promote more consistent management 

across all schools. Expanding the availability of diverse 

and affordable low-sodium products through govern-

ment–industry collaboration could also be beneficial. 

Reducing the excessive workload of nutrition teachers 

and dietitians may help facilitate the implementation 

of sodium-reduction practices. Moreover, developing 

standardized, stage-specific guidelines for sodium man-

agement—covering ingredient purchasing, menu plan-

ning, cooking, and serving—could contribute to more 

systematic sodium management in schools.

One strength of this study is that the survey was con-

ducted in kindergartens and elementary, middle, and 

high schools nationwide. Therefore, the findings of this 

study can be used as a baseline to devise specific and 

practical methods for reducing sodium in school meals. 

Future studies should include qualitative investigations 

to more deeply explore the barriers and facilitators to 

implementing sodium-reduction policies in school 

meals. Furthermore, research that objectively measures 

the actual sodium content of school meals, along with 

studies evaluating low-sodium product adoption and 

targeted education programs, will be essential for iden-

tifying practical strategies that can support sustainable 

sodium reduction in school meal settings.

Limitations
This study has several limitations. Although analyses 

were conducted by school level, the observed differenc-

es may have been influenced by other school-related 

characteristics (e.g., job status, school type, foodservice 

system, and number of meal participants), which could 

act as potential confounders. Therefore, further research 

employing more comprehensive analytical approaches 

is needed.

Moreover, kindergartens have been included in the 

school meal service since 2021, and currently only pub-
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lic kindergartens use the NEIS. Among the study partic-

ipants, kindergartens were limited to public institutions 

that use NEIS and provide school meals, and therefore 

the findings should be interpreted with caution.

In addition, this study relied on self-reported data 

from nutrition teachers and dietitians, which may be 

subject to recall bias or social desirability bias. The sur-

vey was conducted within a limited period (September 

to November 2021), and sodium-reduction practices 

may have changed since then due to policy revisions or 

market developments related to low-sodium products.

Conclusion
There appears to be a need to strengthen sodium-re-

duction management in South Korean school meals. 

To support sodium reduction, it may be helpful to con-

sider establishing clearer sodium standards within the 

nutritional standards for school meals, developing and 

promoting low-sodium products, reducing excessive 

workload, and enhancing educational support. These 

findings highlight potential areas for policy and practice 

improvement.
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