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Objectives: The dietary habits of school-aged children play a critical role in their growth and
development, and are strongly influenced by the home environment. Household income is
closely associated with caregivers’ food literacy, social support, and food environment. This
directly affects the nutritional status of children. This study aimed to provide evidence to in-
form policies and educational programs for improving dietary habits in children, and to es-
tablish a foundation for tailored support strategies for low-income families.

Methods: This cross-sectional study included 846 primary caregivers of school-aged chil-
dren from 17 regions across Korea, recruited through an online survey. Household income,
caregivers’ food literacy, social support, and food environment were assessed. Nutritional
status in children was measured using the Nutrition Quotient for Children (NQ-C). Statistical
analyses included descriptive statistics, chi-square tests, one-way analysis of variance,
analysis of covariance, correlation analyses, and multiple linear regression.

Results: Caregivers from higher income households demonstrated significantly greater
food literacy and social support (P < 0.001). Children from these households showed high
balance scores and a large proportion of these children were in the “high” NQ-C grade. The
NQ-C score in children was positively correlated with food literacy (r = 0.425), social sup-
port (r = 0.471), and the food environment (r = 0.235) (P < 0.001). Multiple regression
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analysis showed that food literacy (p = 0.256) and social support ( = 0.348) were signifi-
cant predictors of nutritional status in children.

Conclusion: This study confirmed that the nutritional status in children is not only deter-
mined solely by household income but is also mediated by caregivers’ food literacy, social
support, and food environment. These findings highlighted the limitations of providing only
economic support. The findings underscore the need for multifaceted interventions such
as strengthening parental nutrition education, expanding social support networks, and im-
proving access to healthy foods.

Keywords: socioeconomic factors; health literacy; social support; access to healthy food;

nutrition surveys
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METHODS

Ethics statement

Electronic informed consent was obtained from all partic-
ipating primary caregivers, and both their own consent
and the child’s parental/guardian permission were ob-
tained prior to survey initiation. The study was approved
by the Institutional Review Board (IRB No. HIRB-2023-
018).
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Table 1. Characteristics of the main caregjver (n = 846)

Variables Categories Value
Sex Male 408 (48.2)
Female 438 (51.8)
Age (year) Under 30 8(0.9)
30-39 180 (21.3)
40-49 600 (70.9)
50-59 8 (6.9)
Relationship Father 408 (48.2)
Mather 437 (51.7)
Grandparents (excluding others) 1(0.1)
Region Urban 628 (74.2)
Rural 9 (7.0)
No response 159 (18.8)
Education level  High school 5(11.2)
University 645 (76.2)
Graduate 106 (12.5)
Occupation Office worker 430 (50.8)
Sale or service 2 (8.5)
Professional 71(8.4)
Self-employed business 2 (6.1)
Housewives 191 (22.6)
Students and others 0 (3.6)
Family income® Low 201 (23.8)
Middle 310 (36.6)
Upper 335 (39.6)
Food literacy”  Lower 272 (32.2)
Lower middle 183 (21.6)
Upper middle 237 (28.0)
Upper 154 (18.2)

n (%).

YFamily income: low (< 3,990,000 won/month), middle (4,000,000-
5,990,000 won/month), high (= 6,000,000 won/month).

?Food literacy: lower (< 55), lower middle (55-63), upper middle (63-
74), upper (2 74).

21.6%, “AF 18.2% <=0 & Upeht.

2. FLFX2| 2901 3 stH7| o5 YK|2| M E
Aol AMEE S =79 A i ASS Sl AlFEE &
A& AAZE A= Table 29} 2o}, A1 FAH o]s2-2 0.939%
9 =& Y AFEE Helom, A A= 0.727, 4
I 4] AL 085308 B 53l k0w YeRth
FALNQ-O)= 0.6312 iAo & WA Yest o, Cron-
bach’s o= YukE 02 0.60 o]Alo|H 48 75511 0.70 ©]AF
o] 9F5, 0.80 oJAJo|H 945t 2o T WriE|m R [28] KA
o gg3lrlo= R £Fo g BdHEL 3 NQ-C: 4
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Table 3. Food literacy, social support, food environment household income scores of main caregivers

. Household income
Variables Total (n = 846) - P-value
Low (n =201) Middle (n = 310) Upper (n = 335)

FLY 61.8 £ 13.9 58.5 + 12.1° 60.7 + 13.9° 64.8 £ 14.4° <0.001”
Production 524 +21.7 48.6 + 20.0° 51.2 + 21.0° 55.9 + 22.8" <0.001
Selection 59.1+16.8 56.5 + 14.8° 57.7 £ 17.0° 61.8 + 17.5° <0.001
Preparation and cooking 68.2+14.4 65.6 + 13.6° 671+ 14.3° 70.8 + 14.5° <0.001
Intake 62.5+16.2 58.5 + 14.7° 61.4 + 16.2° 65.9 + 16.4° <0.001
Disposal 68.2 + 16.0 64.9 + 14.7° 67.4 + 15.8° 71.0 + 16.6° <0.001

FL grade® <0.001”
Lower 272 (32.2) 82 (40.8) 105 (33.9) 85 (25.4)

Lower middle 183 (21.6) 42 (20.9) 72(23.2) 69 (20.6)
Upper middle 237 (28.0) 64 (31.8) 78 (25.2) 95 (28.4)
Upper 154 (18.2) 13 (6.5) 55 (17.7) 86 (25.7)

Social support” 40+06 4.0+0.7° 3.9+06° 41+0.6° 0.016”

Food environment® 3.7+0.7 3.6+0.6° 3.7+06° 3.8+0.7° <0.001”

Mean + SD or n (%).

FL, food literacy.

“This score encompasses the production, selection, preparation and cooking, intake, disposal dimensions of FL.

2

P-values for FL grade were determined by Chi-square test.

)
)
4)
5),

)

()

Measured using a 5-point Likert scale (never = 1, always =
Measured using a 5-point Likert scale (strongly disagree = 1, strongly agree = 5).

5).

P-values for FL, social support, and food environment were determined by one-way ANOVA.
IFL grade: lower (< 55), lower middle (55-63), upper middle (63-74), upper (> 74).

**Values with different superscripts within each row are significantly different at P < 0.05, as determined by Duncan’s multiple comparison test. P <

sk

0.05, "P<0.01, ""P< 0.001.
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Table 4. Characteristics and overall nutrition status of children

(n=846)
Variables Categories Value
Sex Boys 426 (50.4)
Girls 420 (49.6)
Grade” Lower grades 421 (49.8)
Upper grades 425 (50.2)
Weight status” Underweight 78(9.2)
Normal weight 579 (68.4)
Overweight 91 (10.8)
Obesity 98 (11.6)
NQ-c¥ NQ-C 589 + 13.3
Balance 435+ 151
Moderation 441 £ 13.2
Practice 67.0 £ 19.5
NQ-C grade
NQ-C? Low 299 (35.3)
Middle 351 (41.5)
High 196 (23.2)
Balance” Low 245 (29.0)
Middle 389 (46.0)
High 212 (25.0)
Moderation® Low 581 (68.7)
Middle 225 (26.6)
High 40 (4.7)
Practice” Low 247 (29.2)
Middle 340 (40.2)
High 259 (30.6)
n (%) or Mean + SD.

NQ-C, Nutrition Quotient for Children.

YGrade: low grades (grades 1-3; approximately ages 6-9), high grades
(grades 4-6; approximately ages 9-12).

2’Weight status: underweight (< 5th percentile), normal weight (5-85th
percentile), overweight (85-95th percentile), obese (= 95th percentile).
9This score encompasses the balance, moderation, practice dimen-
sions of NQ-C.

YNQ grade: low (< 53.307), middle (53.308-70.729), high (= 70.730).
®Balance grade: low (< 35.049), middle (35.050-52.549), high (=
52.550).

®Moderation grade: low (< 49.999), middle (50.000-66.762), high (=
66.763).

"Practice grade: low (< 54.449), middle (54.450-79.949), high (=
79.950).

FEAL, ‘%DWh AAEF9.2%), FAS(10.8%), E= H
n}(n 6%)0.2 YEbFTH MA| HEO A5 AL 58.9
+ 13.370|9a, 519 P #3435 + 151, AA 44.1 +
13.2, A=A 67.0 + 19.5%0]9c}.
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Table 5. BMI and NQ-C grade by household income

Household income

Total (n = 846) : P-value
Low (n =201) Middle (n = 310) Upper (n = 335)
BMI 0.082"
Underweight 78 (9.2) 18 (9.0) 28 (9.0) 32 (9.6)
Normal weight 579 (68.4) 124 (61.7) 217 (70.0) 238 (71.0)
Overweight 91 (10.8) 28 (13.9) 37 (11.9) 26 (7.8)
Obesity 98 (11.6) 31(15.4) 28 (9.0) 39 (11.6)
NQ-C? grade
NQ-C overall® 0.314"
Low 299 (35.3) 78 (38.8) 115 (37.1) 106 (31.6)
Middle 351 (41.5) 78(38.8) 131 (42.3) 142 (42.4)
High 196 (23.2) 45 (22.4) 64 (20.6) 87 (26.0)
Balance” <0.001"
Low 245 (29.0) 61 (30.3) 97 (31.3) 87 (26.0)
Middle 389 (46.0) 102 (50.8) 150 (48.4) 137 (40.9)
High 212 (25.0) 38(18.9) 63 (20.3) 111 (33.1)
Moderation” 0.199"
Low 581 (68.7) 150 (74.6) 209 (67.4) 222 (66.3)
Middle 225 (26.6) 41 (20.4) 89 (28.7) 95 (28.4)
High 40 (4.7) 10 (5.0) 12 (3.9) 18 (5.3)
Practice® 0.253"
Low 247 (29.2) 62 (30.9) 98 (31.6) 87 (26.0)
Middle 340 (40.2) 73 (36.3) 129 (41.6) 138 (41.2)
High 259 (30.6) 66 (32.8) 83 (26.8) 110 (32.8)
n (%).

Values with different superscripts within each row are significantly different at P < 0.05, as determined by Duncan’s multiple comparison test.

BMI, body mass index; NQ-C, Nutrition Quotient for Children.

YP-values for categorical variables (BMI, NQ-C grade, balance grade, moderation grade, and practice grade) were determined by Chi-square test.

2

INQ grade: low (< 53.307), middle (53.308-70.729), high (= 70.730).

5

o

JHiol mlAlE FF= AT Adhs Table 73 2t 7 &5
o] YT BATN Fo= FFSAL AFHH ol Ae]A
AR, AF &8 J2A2 AT T, o, A3 el o
8] ol YT FAIFUHP < 0.001). 53] AFe] 2] #]2]] 4
%, AA YoM = FoRt FFol FAEHALH(P < 0.05), 2
AN oA = sF 5] BAE H At A IsR
o ot At 23 Bl ol ofe 2] IY AJHI7E g9l
7He] BAA eERteR AR Fon, FEALY] A4,
A7), g3 g2 81lo] 5H A T8 MpdS AlAR.

AZHE OlaH, AIEIE XIX|, Al AH| HIMT QY
o] AEEI| U CHEEIHEA
Q20 o] 891 7ho] ATAS A ATHE Table 80]

of 0z O
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)
)
“Balance grade: low (£ 35.049), middle (35.050-52.549), high (= 52.550).
)
)

This score encompasses the balance, moderation, practice dimensions of NQ-C.

Moderation grade: low (< 49.999), middle (50.000-66.762), high (= 66.763).
Practice grade: low (< 54.449), middle (54.450-79.949), high (= 79.950).

A oFAT. FEAG= AFAE o]siF (r = 0.425, P < 0.001),
AFEA AR (r = 0.471, P < 0.001), 712]11 A& AH] A2A( =
0.235, P < 0.001)} 2% H(+)9] AHS Hgom ol= A
O & {5tk AFA K ofsfEl& AFE] A A A|(r = 0.510, P <
0.001)2} A& AH] HZA(r = 0.428, P < 0.001)3}F A (+)9] A
< Yo AL A 2|29k AlE 4] HEA JA A(HY A
3

olafg, AkSlH XA, AlF 4] o] of5-9] HRHAl I
et DA B =Eof slow, FAHARA 2 YA 5= 3L
= AARRHTE

olZgk 82l&0] ATl vA= FIF= F7H= B4 4
= Table 99 AAI5IIT). S AP 5
(F = 61.682, P < 0.001), 3] AEF] ArgadL oF 26.9% (573
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Table 6. NQ-C scores of children based on caregiver factors

NQ-C Balance Moderation Practice
Household income”
Low 579 + 13.8 41.3 +13.3° 43.1+134 66.2 + 20.6
Middle 585+ 12.8 424 + 14.9° 441+ 127 66.6 + 18.7
Upper 59.9 + 13.4 459+ 15.9° 44.7 +13.6 679+ 19.6
P-value? 0.170 < 0.001 0.397 0.577
FL®
Lower 52.4 +12.4° 38.1+13.1° 458 +11.8 57.8 + 18.1°
Lower middle 57.0 + 12.6° 401+ 12.0° 441 +138 64.9 +19.4°
Upper middle 62.5+11.6° 46.1 + 14.4° 43.0+12.2 72.3 +17.5°
Upper 66.9 + 12.2° 53.0 + 17.1° 42.7 + 16.0 77.6+171°
P-value? <0.001 < 0.001 0.056 < 0.001
Social support”
Low 51.3 + 11.9° 38.3+13.1° 46.2+12.4° 55.9 + 17.5°
Middle 60.0 + 12.5° 438+ 14.6° 435+ 13.7° 68.9 + 18.5
High 675+ 11.5° 51.0 + 16.2° 425 +12.9° 79.0 £ 16.5°
P-value® <0.001 <0.001 0.013 <0.001
Food environment”
Low 55.5 + 13.1° 40.8 £ 13.4° 434 +12.4 62.6 + 19.7°
Middle 60.2 + 13.0° 445 +15.3° 447 +13.6 68.6 + 18.9"
High 63.8 +13.0° 475+ 17.2° 433+ 14.2 739+ 18.8°
P-value® < 0.001 < 0.001 0.329 < 0.001
Mean * SD.

Values with different superscripts (a-d) within each column are significantly different at P < 0.05, as determined by Duncan’s multiple comparison
test.

NQ-C, Nutrition Quotient for Children; FL, food literacy.

“Household income: low (< 399), middle (400-599), upper (= 600).

IP.values for continuous variables were determined by one-way ANOVA.

IFL grade: lower (< 55), lower middle (55-63), upper middle (63-74), upper (= 74).

“Social support and food environment groups were categorized based on quartile values (low: < 25th percentile, middle: 25th-75th percentile, high:
> 75th percentile).

>%alues with different superscripts within each column are significantly different at P < 0.05, as determined by Duncan’s multiple comparison test.

R AlFS 26.4%)% HEFATHR® = 0.269, 4R’ = 0.264). T DISCUSSION

Durbin-Watson S48 1.19812 20| LA}RE 32 Ho] 2}

of =g 7ol BAVE gl A% WAENT, SR B ATE 717 450] FUARA4e] AEYR olaf2 (food liter-
Z>(variance inflation factor)©= X5 10 ©|¥tC &2 ZHA| ekt o acy), AFS]& A A (social support), A& 48] HA(food envi-
A A= sl AoE wE I IAASY] 194 ronment)of] P]X]= FFE Ik, o]HTF FAFA 8Rl0]

4% A, 4FR olo(B = 0256, P < 0.00)3 AFH 2| 31237 o} Yo% FHHNQ-C)el o BA WIS EAE A5
A(B = 0.348, P < 0,000 FFAFA AT B FFE  Hck AT F2 WAR 71 ool oL g,

uAE Ao Uehith = ABAR ojsjela Agld X7 A, ABHR oL A5 SF0] ISR BE oo
oldSE JUALE koL AS AT 5 AT BE A S5 B A4E otk B3] 229, 4, 17 9
g} A%0) 37] Bl wE Bl AS1A A|X, ABHR olgd £ oAolH TAEF0] M EL G HYoH, 25T B 5
2 P50 2 FFL vIAE Ao PSHUT. F ulgo] 71 B9kt ol AAA A o] ERASE AE B

@ 2|47 AH 28 Selo] YA A Holxtt T

LoNE AEHR olsfeo] Aol TeH QQUAE, B

o
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Table 7. NQ-C scores of children based on caregiver factors adjusted for household income

NQ-C Balance Moderation Practice
FLY
Lower 52.4+0.7 38.3+09 459+0.8 576+ 1.1
Lower-middle 57.0+0.9 40.1+1.0 441+1.0 64.9+13
Upper-middle 62.5+0.8 46.1+0.9 431+0.9 723+1.2
Upper 67.0+ 1.0 526+ 1.1 424 +11 779+ 15
P-value” <0.001 <0.001 0.029 <0.001
Social support®
Low 51.4+0.8 385+0.9 46.3+0.9 55.9 + 1.2
Middle 60.0 £ 0.6 43.7+0.7 435+0.6 68.9+0.8
High 675+ 1.0 509+ 1.2 425+11 791+15
P-value® <0.001 < 0.001 0.010 < 0.001
Food environment”
Low 55.5 + 0.7 41.0+0.8 435+0.8 62.6+1.1
Middle 60.2+0.6 444 +0.7 44.7+0.6 68.6 £ 0.9
High 63.7+1.3 470+ 15 431+1.3 73.8+1.9
P-value® <0.001 <0.001 0.263 <0.001
Mean * SE.

NQ-C, Nutrition Quotient for Children; FL, food literacy.

YFL grade: lower (< 55), lower middle (55-63), upper middle (63-74), upper (= 74).

?P-values for continuous variables were determined by one-way ANCOVA after adjusting for household income.
ISocial support and food environment groups were categorized based on quartile values (low: < 25th percentile, middle: 25th-75th percentile, high:

> 75th percentile).

Table 8. Correlation analysis between food literacy, social support, food environment and NQ-C

NQ-C Food literacy Social support Food environment
NQ-C 1
Food literacy 0.425™"" 1
Social support 0.471"" 0.510™" 1
Food environment 0.235™" 0.428"" 0.403™" 1
NQ-C, Nutrition Quotient for Children.
P <0.001.
Table 9. Multiple regression analysis predicting NQ-C
Independent variable B SE B t P-value VIF
NQ-C (constant) 15.349 2.978 5.155 <0.001
Food literacy 0.245 0.035 0.256 7.082 <0.001 1.496
Social support 7.297 0.742 0.348 9.832 <0.001 1.437
Food environment -0.264 0.677 -0.013 -0.391 0.696 1.311
Income (High = ref.)
Low 0.310 1.040 0.010 0.298 0.766 1.271
Middle 0.488 0.909 0.018 0.537 0.592 1.244

F=61.682 (P < 0.001), R® = 0.269, ,,R’ = 0.264, D-W = 1.981

NQ-C, Nutrition Quotient for Children; B, unstandardized coefficient; SE: standard errors; [3: standardized coefficient; t: t-statistic testing; VIF, variance

inflation factor; D-W, Durbin-Watson.
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