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Objectives: This study investigated differences in dietary habits, lifestyle patterns, and feed-
ing-related developmental issues among Korean preschool children based on their parents’
levels of growth concern, and examined the associations between parental growth concern
and children’s eating behaviors.

Methods: A cross-sectional study was conducted with parents of children aged 1-5 years
residing in Gyeonggi Province, Korea. Participants were classified into high, moderate, and
low growth concern groups using the children’s dietary screening test. Data were collected
on the children’s anthropometric status, lifestyle routines, dietary intake patterns, eating
behaviors, and mealtime media exposure.

Results: Children in the high growth concern group showed a higher prevalence of under-
weight; irregular sleep and mealtime routines; and more frequent eating difficulties, includ-
ing picky eating, slow eating, and oral processing problems. Mealtime media exposure was
associated with lower fruit and vegetable intake and higher consumption of processed and
sugar-rich foods. Higher parental growth concern did not correlate with healthier dietary or
lifestyle outcomes.

Conclusion: Preschool children’s dietary behaviors and routines differed according to the
parents’ levels of growth concern. Higher levels of parental concern were associated with
increased feeding difficulties and greater mealtime media exposure. These findings sug-
gest that excessive concern may contribute to maladaptive eating patterns in children. Evi-
dence-based parental guidance and structured nutrition education are essential to pro-
mote healthy growth and eating behaviors during early childhood.

Keywords: child, preschool; eating behavior; nutritional status; parenting; feeding behavior;
growth and development
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METHODS

Ethics statement

Written informed consent was obtained from the parents
or legal guardians of all participating children. The study
protocol was approved by the Institutional Review Board
(IRB) of Suwon University (approval number: 2403-045-
o1).
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Table 1. General characteristics of the participants according to parental growth concern level

Parental growth concern level”

Variables Total (n = 5,175) : P-value
High (n=1,402) Moderate (n =1,049) Low (n=2,724)

Child gender 0.030”
Boys 2,502 (48.3) 714 (50.9) 516 (49.2) 1,272 (46.7)

Girls 2,673 (51.7) 688 (49.1) 533 (50.8) 1,452 (53.3)

Child age (mo) 40.23 + 14.76 42.27 + 14.49° 39.98 + 14.44° 39.27 +14.88°  <0.001”
1-2yr 2,264 (43.7) 522 (37.2) 449 (42.8) 1,293 (47.5) <0.001?
3-5yr 2,911 (56.3) 880 (62.8) 600 (57.2) 1,431 (52.5)

Parent age (yr)
20s 293 (5.7) 65 (4.6) 62 (5.9) 166 (6.1) 0.021%
30s 3,930 (76.0) 1,093 (78.1) 765 (72.9) 2,072 (76.1)
> 40s 949 (18.3) 242 (17.3) 222 (21.2) 485 (17.8)

Education level of parent” 0.150”
< High school 591 (11.5) 158 (11.4) 129 (12.3) 304 (11.3)

College 3,947 (76.9) 1,082 (78.1) 813 (77.5) 2,052 (76.1)
> Graduate school 593 (11.6) 146 (10.5) 107 (10.2) 340 (12.6)

Childminder 0.379”
Parents 1,531 (29.6) 392 (28.0) 325 (31.0) 814 (29.9)

Daycare teachers 3,442 (66.5) 961 (68.5) 6,811 (64.9) 1,800 (66.1)
Grandparents/others 202 (3.9) 49 (3.5) 43 (4.1) 110 (4.0)
n (%) or Mean + SD.

YParental growth concern level was categorized as low (1-2), moderate (3), or high (4-5) based on a 5-point Likert scale.

IChi-square test.

¥0ne-way analysis of variance (ANOVA).
“Education level of parent was available for 5,131 participants (high = 1,386, moderate = 1,049, low = 2,696), excluding missing data.
**Different superscript letters in the same row indicate significant differences among groups, assessed using Duncan’s multiple range test at P < 0.05.
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Table 2. Dietary supplement use, chronic diseases, and food allergies of the children

Parental growth concern level

Variables Total (n = 5,175) : P-value
High (n=1,402) Moderate (n =1,049) Low (n=2,724)
Dietary supplements intake <0.001"
No 1,469 (28.4) 324 (23.1) 309 (29.5) 836 (30.7)
Yes 3,706 (71.6) 1,078 (76.9) 740 (70.5) 1,888 (69.3)
Types of dietary supplements”
Nutritional supplements 3,313 (78.4) 967 (77.8) 672 (86.6) 1,674 (78.2) <0.001"
Lactobacillus 433 (10.2) 104 (8.4) 31 (4.0) 249 (11.6) 0.104"
Red ginseng 377 (8.9) 120 (9.6) 21 (2.7) 188 (8.8) 0.093"
Oriental medicine 104 (2.5) 52 (4.2) 52 (6.7) 31(1.4) <0.001"
Chronic disease <0.001"
No 4,524 (87.4) 1,173 (83.7) 899 (85.7) 2,452 (90.0)
Yes 651 (12.6) 229 (16.3) 150 (14.3) 272 (10.0)
Types of chronic disease®
Allergic rhinitis 455 (69.9) 160 (69.9) 105 (70.0) 190 (69.9) <0.001"
Atopic dermatitis 145 (22.3) 54 (23.6) 34 (22.7) 57 (21.0) 0.003"
Pollen allergy 8 (4.3) 8(3.5) 10 (6.7) 10 (3.7) 0.088"
Others® 102 (15.6) 38 (16.6) 23 (15.3) 41 (15.0) 0.043"
Food allergy 0.123"
No 4,840 (93.5) 1,309 (93.4) 968 (92.3) 2,563 (94.1)
Yes 335 (6.5) 93 (6.6) 81(7.7) 161 (5.9)
n (%).
Chi-square test.
IMultiple responses (n = 4,227).
¥Multiple responses (n = 730).
YAsthma, precocious puberty, etc.
Table 3. Anthropometric characteristics of the children
. Parental growth concern level
Variables Total (n =5,175) ; P-value
High (n=1,402) Moderate (n = 1,049) Low (n=2,724)
Birth weight (kg) 3.88+5.34 3.44 +2.91° 4.09 + 7.34° 4.02 +5.38" 0.001"
Height (cm) 96.40 + 10.23 94.71 + 9.62° 95.44 + 9.84° 97.64 + 10.51° <0.001"
Weight (kg) 14.93 +3.28 13.94 + 2.67° 14,51 + 2.85" 15.60 + 3.56° <0.001"
BMI (kg/m?)? 16.03 + 9.39 15.90 + 17.48 15.84 £+ 2.15 16.15 + 1.66 0.606"
Weight status®? <0.001"
Underweight 312 (6.9) 134 (10.5) 71(7.8) 107 (4.6)
Normal weight 3,427 (76.0) 1,013 (80.0) 704 (77.4) 1,710 (73.4)
Overweight 390 (8.7) 67 (5.3) 74 (8.1) 249 (10.7)
Obesity 378(8.4) 53 (4.2) 61 (6.7) 264 (11.3)
Mean + SD or n (%).
Y0ne-way ANOVA.

?Since body mass index (BMI) is assessed only for children aged = 2 years, the total sample size for BMI-related variables was n = 4,507 (high = 1,267,

moderate = 910, low = 2,330).

9Underweight: BMI percentile < 5, normal weight: 5 < BMI percentile < 85, overweight: 85 < BMI percentile < 95, obesity: BMI percentile > 95.

YChi-square test.

**Different superscript letters in the same row indicate significant differences among groups, assessed using Duncan’s multiple range test at P < 0.05.
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Table 4. Lifestyle characteristics of the children

Parental growth concern level

Variables Total (n = 5,175) : P-value
High (n=1,402) Moderate (n = 1,049) Low (n=2,724)

Bedtime
Before 10 pm 4,386 (84.8) 1,172 (83.6) 873 (83.2) 2,341 (85.9) 0.042"
After 10 pm 789 (15.2) 230 (16.4) 176 (16.8) 383(14.1)

Average sleep duration (hr) 10.02 + 1.22 9.94 + 1.16° 9.93 +1.22° 10.10 + 1.24° < 0.001?

Within the range of 2,562 (49.5) 694 (49.5) 495 (47.2) 1,373 (50.4) 0.241"

recommended sleep hours®

Out of the range of 2,613 (50.5) 708 (50.5) 554 (52.8) 1,351 (49.6)

recommended sleep hours

Worrying about meal < 0.001”
High 1,980 (38.3) 933 (66.5) 450 (42.9) 597 (21.8)

Moderate 1,417 (27.4) 316 (22.5) 371(35.4) 730 (26.8)
Low 1,778 (34.4) 153 (10.9) 228 (21.7) 1,397 (51.3)

Average meal duration (min) 33.10 + 13.56 37.46 + 15.66° 33.30+12.98" 30.77 £ 12.04° <0.001?
10 to < 60 4,528 (87.5) 1,130 (80.6) 933 (88.9) 2,465 (90.5) <0.001"
260 506 (9.8) 243 (17.3) 95 (9.1) 168 (6.2)
<10 141 (2.7) 29(2.1) 21 (2.0) 91 (3.3)

Frequency of exercise <0.001"
2 5 times a week 2,871 (55.5) 710 (50.6) 568 (54.1) 1,593 (58.5)
< 4 times a week 2,304 (44.5) 692 (49.4) 481 (45.9) 1,131 (41.5)

n (%) or Mean + SD.

YChi-square test.

?0ne-way ANOVA.

9Recommended sleep duration: 11-14 h (ages 1-2 years), 10-13 h (ages 3-5 years).
**Different superscript letters in the same row indicate significant differences among groups, assessed using Duncan’s multiple range test at P < 0.05.
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Table 5. The frequency of food intake and eating habits

Parental growth concern level

Variables Total (n = 5,175) : P-value”
High (n=1,402) Moderate (n = 1,049) Low (n=2,724)
Dietary factors
Grains 0.003
> 3 times/day 3,764 (72.7) 1,025 (73.1) 720 (68.6) 2,019 (74.1)
< 2 times/day 1,411 (27.3) 377 (26.9) 329 (31.4) 705 (25.9)
Meat, fish, eggs, and beans <0.001
> 2 times/day 4,363 (84.3) 1,146 (81.7) 867 (82.7) 2,350 (86.3)
< 1times/day 812 (15.7) 256 (18.3) 182 (17.3) 374 (13.7)
Vegetables (except kimchi) <0.001
> 2 times/day 2,951 (57.0) 751 (53.6) 566 (54.0) 1,634 (60.0)
< 1times/day 2,224 (43.0) 651 (46.4) 483 (46.0) 1,090 (40.0)
Kimchi 0.037
> 2 times/day 1,347 (26.0) 338 (24.1) 260 (24.8) 746 (27.5)
< 1times/day 3,828 (74.0) 1,064 (75.9) 789 (75.2) 1,975 (72.5)
Fruits 0.119
> 5 times/week 2,426 (46.9) 631 (45.0) 482 (45.9) 1,313 (48.2)
< 4 times/week 2,749 (53.1) 771 (55.0) 567 (54.1) 1,411 (51.8)
Dairy products 0.073
> 3 times/week 4,543 (87.8) 1,213 (86.5) 912 (86.9) 2,418 (88.8)
< 2 times/week 632 (12.2) 189 (13.5) 137 (13.1) 306 (11.2)
Snacking
Processed food? 0.010
> 3 times/week 3,639 (70.3) 1,019 (72.7) 754 (71.9) 1,866 (68.5)
< 2 times/week 1,536 (29.7) 383 (27.3) 295 (28.1) 858 (31.5)
Fast food 0.835
> 3 times/week 184 (3.6) 53 (3.8) 35 (3.3) 96 (3.5)
< 2 times/week 4,991 (96.4) 1,349 (96.2) 1,014 (96.7) 2,628 (96.5)
Meal regularity
Meal frequency <0.001
> 3 times/day 4,417 (85.4) 1,177 (84.0) 864 (82.4) 2,376 (87.2)
< 2 times/day 758 (14.6) 225 (16.0) 185 (17.6) 348 (12.8)
Breakfast eating 0.008
> 3 times/week 4,313 (83.3) 1,150 (82.0) 852 (81.2) 2,311 (84.8)
< 2 times/week 862 (16.7) 252 (18.0) 197 (18.8) 413 (15.2)
n (%).
“Chi-square test.
?Processed food: chocolate, cola, cider, ice cream, etc.
ARSI = 1984, W= AL AR = L8202 YE DISCUSSION
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Table 6. Correlations between parental growth concern and eating behavior variables

Variables®”

00
N

12

11

10

1.00

1. Parental growth concern
2. Swallowing problems

1.00

0.27""

0.39"™  1.00

0.20™"

3. Retching while swallowing food
4. Difficultly chewing hard foods
5. Difficultly chewing tough foods

6. Picky eating behavior

0.36™"  1.00
0.62""

0.43™"

0.22""

1.00

0.48™ 0.36™"

0.23™

0.377" 0267 0.297 0327 1.00

0.31™

0.327" 048" 0497 0217 0387  1.00

0.26™"

7. Irregular eating behavior

029" 044" 043" 047" 0297 0367 1.00

0.19™

8. Focusing on the meal or attention

9. Refusal to eat

046" 0407 031" 0307 0507 0397 027  1.00

0.26""

013"  0.06™ 0.087" 0.08" 0237 0257 04157 018" 1.00

0.07""

10. Low eating autonomy

0.14™ 0.04™ 0.07"" 0.067 0227 028" 025" 0177 0667 1.00

0.08"™"
0.24™"

11. Watching smart phone while eating
12. Watching TV while eating

“The 5-point Likert scale: 1

PPearson’s correlation.

P < 0.001.

0.23"" 024" 0357 029" 0457 0357 0237 0237  1.00
agree, 5 = strongly agree.

0.24™"

0.34™"

neither agree nor disagree, 4 =

disagree, 3 =

strongly disagree, 2
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Table 7. Differences in eating behavior characteristics

Total

Parental growth concern level

Variables” (h=5.175) High Moderate Low P-value®  Partial n°
(n=1,402) (n = 1,049) (n=2,724)
Swallowing problems 243+ 153 2.83+1.21° 253+ 1.14° 219+ 1.07° <0.001 0.056
Retching while swallowing food 1.85+0.94 2.09 + 1.04° 1.91 + 0.95" 1.71 + 0.84° <0.001 0.030
Difficultly chewing hard foods 217 £1.09 244 +1.16° 2.30 +1.08° 1.98 + 1.01° <0.001 0.035
Difficultly chewing tough foods 2.65+1.22 3.03 +1.22° 2.73+1.21° 243 +1.17° <0.001 0.044
Picky eating behavior 2.88 +1.20 3.37+1.47° 2.99 +1.12° 258 +1.15° <0.001 0.080
Irregular eating behavior 2.20+0.94 2.48 + 1.02° 2.33+0.90° 2.00 + 0.86° <0.001 0.052
Distractibility during mealtime 2.67+1.18 2,94 +1.23° 2.80 + 1.14° 248 +1.14° <0.001 0.030
Refusal to eat 1.82+0.94 2.14 + 1.07° 1.91 + 0.96" 1.63 +0.80° <0.001 0.056
Low eating autonomy 258 +1.12 291+ 1.16° 2.70 + 1.07° 2.36 + 1.08° <0.001 0.004
Watching smart phone while eating ~ 1.98 + 1.17 2.06 +1.21° 2.06 +1.17° 1.91 +1.14° <0.001 0.005
Watching TV while eating 228 +1.25 2.37 +1.30° 2.38 +1.22° 2.20+1.22° <0.001 0.044

Mean + SD.

“The 5-point Likert scale: 1 = strongly disagree, 2 = disagree, 3 = neither agree nor disagree, 4 = agree, 5 = strongly agree.
Multivariate test (MANOVA): Pillai’s trace = 0.131 (P < 0.001), Wilks’ lambda = 0.870 (P < 0.001), Hotelling’s trace = 0.149 (P < 0.001), Roy’s larg-

est root =0.145 (P < 0.001).

**Different superscript letters in the same row indicate significant differences among groups, assessed using Duncan’s multiple range test at P < 0.05.
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