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ABSTRACT

Purpose: This study examined the relationship between food and nutrient intake, probiotics
intake, and the prevalence of allergic diseases in children, using data from the 8th Korea
National Health and Nutrition Examination Survey (2019-2021).

Methods: A total 0f 1,222 children aged one to 11 years were divided into two groups:

the probiotics intake group (PRO) and the non-intake group (non-PRO). The study analyzed
the general characteristics, food and nutrient intake, and the relationship between probiotics
intake and allergic diseases in both groups, stratified according to gender.

Results: The prevalence of otitis media was significantly higher in the PRO group than in
the non-PRO group (p < 0.01), particularly among girls (p < 0.05). The age at the initial
diagnosis of allergic rhinitis (p < 0.05) and sinusitis (p < 0.05) was younger in the PRO
group. Regarding food intake per 1,000 g total food intake, the PRO group consumed
significantly more vegetables (p < 0.01), fruit (p < 0.05), and eggs (p < 0.05) but less milk

(p < 0.05) than the non-PRO group. The PRO group also had a higher percentage of energy
from carbohydrates (p < 0.05) and carbohydrate intake per 1,000 kcal (p < 0.05) but lower fat
(p < 0.05), saturated fatty acids (p < 0.05), and calcium (p < 0.05), thiamine (p < 0.05), and
riboflavin (p < 0.05) intakes per 1,000 kcal. The PRO group exhibited a significantly higher
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risk of allergic rhinitis (p < 0.05) and otitis media (p < 0.01) than the non-PRO group, with
these risks being particularly pronounced among girls for otitis media (p < 0.01).
Conclusion: Probiotic consumption in children may be associated with allergy-related
conditions, such as allergic rhinitis and otitis media, with an association observed in otitis
media among girls.

Keywords: allergy; child; nutrient intake; probiotics
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Table 1. General characteristics of the subjects according to probiotics intake

Characteristics

Total

Male

Non-PRO (n = 465)

Age (yrs) 6.66 = 0.17Y
Sex

Male 249 (50.18)

Female 2923 (49.82)
Height (cm) 122.59+ 1.08
Weight (kg) 26.46 + 0.58
BMI (kg/m?) 16.86 = 0.14
Residence

Dong 380 (86.68)

Eup/Myeon 85 (13.32)
Household income?

Low 28 (7.20)

Middle-low 158 (33.46)

Middle-high 154 (31.95)

High 125 (27.40)
Atopic dermatitis

Yes 54 (12.53)

Diagnosed age (yrs) 1.73+0.24
Allergic rhinitis

Yes 104 (22.36)

Diagnosed age (yrs) 4.05+0.28
Asthma

Yes 12 (2.95)

Diagnosed age (yrs) 2.83+0.56
Sinusitis

Yes 51(9.72)

Diagnosed age (yrs) 4.39+0.41
Otitis media

Yes 146 (27.78)

Diagnosed age (yrs) 2.32+0.19

PRO (n = 757) Non-PRO (n=242)  PRO (n = 373) Non-PRO (n=223)  PRO (n = 384)
5.55+ 0,139 6.60+ 0.21 5.60 + 0.17""" 6.73 + 0.24 5.50+ 0.17"*
373 (49.21)
384 (50.79)

116.03 + 0.96™" 19292.15 + 1.37 116.85 + 1.21* 1923.03 + 1.62 115.24 + 1.34"""
24.15 + 0.55™ 26.78 + 0.74 24.73 + 0.72" 26.13 + 0.85 23.60 + 0.80"
17.08 + 0.15 17.12+0.19 17.34+0.21 16.58 + 0.21 16.84 + 0.20

660 (91.24) 197 (84.99) 330 (91.01) 183 (88.39) 330 (91.47)
97 (8.76) 45 (15.01) 43 (8.99) 40 (11.61) 54 (8.53)
25 (2.72)" 13 (6.77) 13 (2.88)" 15 (7.62) 12(2.57)

9213 (29.01) 90 (38.15) 102 (27.80) 68 (28.74) 111 (30.18)

288 (38.05) 71 (28.16) 149 (40.95) 83 (35.76) 139 (35.24)

231 (30.22) 68 (26.93) 109 (28.37) 57 (27.87) 122 (32.01)

101 (13.55) 30 (12.79) 50 (12.80) 24 (12.95) 51 (14.28)

1.86+0.24 1.84+0.36 1.61+0.33 1.60+ 0.31 2.08+ 0.35

198 (25.52) 62 (25.25) 113 (27.84) 49 (19.45) 85 (23.27)

3.97+0.18° 3.55+0.31 3.03+0.19 4.69+0.36 3.54+0.26"
17 (2.31) 10 (5.07) 11(2.78) 2(0.81) 6(1.87)

3.43 + 0.40 3.18+0.58 2.67+0.38 0.83+ 0.69 4.53 +0.87""
70 (8.36) 26 (10.23) 42 (10.70) 25 (9.20) 28 (6.10)

3.31+0.94" 3.88+0.41 3.35+0.27 4.96+ 0.64 3.23+0.35"

289 (38.27)" 78 (31.25) 138 (39.44) 68 (24.28) 151 (37.14)"

1.91+0.13 1.90+ 0.18 1.85+0.16 2.85+ 0.33 1.98 + 0.21"

PRO, the probiotics intake group; BMI, body mass index.

YValues are expressed as means = SE or number (%).

Ip-value was estimated by y?* test and t-test in complex sample survey data analysis.

9Monthly equalized household income (monthly household income/number of household members) was classified into quartiles by gender and age group

(in 5-year intervals).
*p < 0.05, **p < 0.01, ***p < 0.001.
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Table 30| A A|AISF F I AHFH FEIE *e‘ﬁ%i‘l‘, AA| ool thsl A, 3, 71, A&, 7t
TAa52 BT Aut, F oHAdHZe] -9 PROT 1,553.63 keal 3L 2 H, non-PROT-
1,547.78 keal 2 §-2 5t 2}o| 7} gl ch. PROELE non-PROTO]| H| 5l Br=3HE of| 1 2] 44 ¥ H]

£(60.70% vs. 59.39%, p < 0.05)T} = o[ X] A F = 1,000kecal F EF<SHE A% (150.80 g
vs. 147.41 g, p < 0.05)°] -3-25}A] 2ttt HHHOo)l, PROW-2 non-PROTHI| H] &l A& o1 ]
233 B]E (24.70% vs. 26.05%, p < 0.05), & ol 2|41 2 =F 1,000 keal & A A= (27.24 ¢
vs. 28.72 g, p < 0.05), IR HHAF A Z 2 (9.99 g vs. 10.86 g, p < 0.05)°] 5-2]5HA] 2 Ut &=
Sk PROT non-PROTCI| H]3l 1,000 keal F ZHE (304.63 mg vs. 328.28 mg, p < 0.05), E|o}
9 (0.58 mg vs. 0.62 mg, p < 0.05), 2| 22211 (0.83 mg vs. 0.90 mg, p < 0.05) AFHHFE -2

Table 2. Food intake of subjects according to probiotics intake

Variables

Total Male Female

Non-PRO (n = 465)  PRO (n = 757)

Non-PRO (n=242) PRO(n=373)  Non-PRO (n=223) PRO (n = 384)

Total food intake (g)

Grain (g/1,000 g total intake)
Potato (g/1,000 g total intake)
Sugars (g/1,000 g total intake)
Beans (g/1,000 g total intake)
Nuts (g/1,000 g total intake)
Vegetable (g/1,000 g total intake)
Mushroom (g/1,000 g total intake)
Fruit (g/1,000 g total intake)
Seaweed (g/1,000 g total intake)
Seasoning (g/1,000 g total intake)
Plant oil (g/1,000 g total intake)
Meat (g/1,000 g total intake)

Egg (g/1,000 g total intake)

Fish (g/1,000 g total intake)

Milk (g/1,000 g total intake)
Animal fat (g/1,000 g total intake)
Beverage (g/1,000 g total intake)

1,077.70 + 28.47Y 1,069.86 + 27.29% 1,131.37 + 39.84

1,145 = 40.29 1,063.18 + 28.87  1,037.70 + 23.14

2927.83+6.11 233.98 £ 5.91 241.21 + 8.10 241.31+7.89 214.39 £ 7.07 2926.86 + 6.86
24.59 + 2.86 23.89+ 2.76 21.38+3.31 25.83 £ 4.04 29.21 + 4.11 24.16 = 2.68
12.48 + 1.41 10.16 = 1.00 11.05 + 1.59 7.97 + 0.88 14.32 + 1.91 12.75+1.18
27.48 + 5.27 16.99 = 2.95 27.77 = 4.85 15.29 + 2.58% 27.44 +7.75 19.18 = 2.95
1.39+0.29 1.89+0.30 1.81+0.48 1.57 +0.27 1.17+0.30 2.37 £ 0.53
87.75+ 4.25 109.47 + 4.81* 94.46 + 5.57 108.23 £ 5.59 83.81+ 5.19 113.76 £ 5.94™
4.24 + 0.66 3.77 + 0.62 2.97 + 0.50 4.65+ 0.84 5.95+1.17 3.44+0.44
98.68 + 7.66 119.03 + 8.08" 85.68 + 10.19 126.61 + 12.03"" 119.86 + 10.07 120.90+9.21
17.00 = 1.90 16.67 = 1.75 18.32 + 2.84 15.68 = 2.27 17.26 + 2.13 18.77 + 2.35
23.60 + 1.70 20.56 + 1.40 23.09 + 1.89 20.30+ 1.83 22.85 + 2.03 18.98 = 0.96

4.62 + 0.38 4.74 £ 0.31 5.08+ 0.46 4.79 + 0.36 4.30 + 0.40 4.79 £ 0.30
91.97 + 7.26 89.95 + 6.38 92.36+ 8.91 90.30+ 8.44 87.62 + 6.55 84.08 + 4.96
27.97 = 2.67 34.61+ 2.59" 25.42 + 3.37 36.68+ 3.79" 30.64 + 3.24 32.92 + 2.63
46.04 + 4.46 43.03 + 3.47 53.33+ 5.64 42.98 + 4.55 42.68 +7.21 46.74 + 3.46

2926.13 + 8.79 200.75 + 9.65" 211.33 £ 12.33 183.21 + 13.17 223.88 + 10.31 202.49 + 10.32

0.33+0.09 0.27 £ 0.08 0.35+0.15 0.40 £ 0.14 0.32+0.10 0.17 £ 0.05

77.39+ 7.90 69.89 + 6.64 83.96 + 10.49 74.09 + 7.96 73.64 + 9.80 66.93 + 6.43

PRO, the probiotics intake group.

YValues are expressed as means = SE.

Jp-value was estimated using the t-test in complex sample survey data analysis, adjusted for age, sex, height, weight, and household income for total sample
and male, and for age, height, and weight for female.

*p < 0.05, **p < 0.01, ***p < 0.001.
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Table 3. Nutrient intake of subjects according to probiotics intake

Variables Male Female
Non-PRO (n=465) PRO (n=757) Non-PRO (n=242) PRO(n=373) Non-PRO (n=223) PRO (n=384)
Total energy (kcal) 1,547.78 + 32.77Y 1,553.63 + 38.21% 1,647.46+43.20 1,670.05=49.79 1,479.30+33.11 1,471.05= 34.29
% energy of carbohydrate 59.39+ 0.64 60.70 + 0.52" 59.92+0.73 60.84 + 0.68 58.89+0.75 60.53 + 0.54
% energy of protein 14.56 = 0.30 14.61 + 0.26 14.59+ 0.34 14.58 £ 0.34 14.36 £ 0.29 14.43 £ 0.19
% energy of fat 26.05 £ 0.56 24.70 + 0.46" 25.49 = 0.64 24.58 = 0.62 26.75 = 0.66 25.05 + 0.49"
Carbohydrate (g/1,000 kcal) 147.41 = 1.60 150.80 + 1.32° 148.50 = 1.77 151.07 = 1.69 146.53 + 1.90 150.66 + 1.40
Protein (g/1,000 kcal) 36.09+0.73 36.26 + 0.64 36.13+0.84 36.18 = 0.82 35.68+0.71 35.87 + 0.46
Fat (g/1,000 kcal) 28.72 £ 0.61 27.24 + 0.50" 28.07 £ 0.71 27.13 £ 0.68 29.56 £ 0.72 27.67 + 0.53"
Saturated fatty acid (g/1,000 kcal) 10.86+ 0.28 9.99 + 0.26" 10.46 + 0.33 9.68+ 0.34 11.16+ 0.34 10.25+ 0.27*
Monounsaturated fatty acid (g/1,000 kcal) 9.30+ 0.26 8.85+0.21 8.97 + 0.38 8.86 + 0.26 9.62 + 0.30 8.84 + 0.20"
Polyunsaturated fatty acid (g/1,000 kcal) 5.66+ 0.16 5.65+ 0.14 5.78 £ 0.20 5.86+ 0.19 5.80+ 0.23 5.75+0.16
Total dietary fiber (g/1,000 kcal) 9.48+0.23 10.11+0.25 9.42 + 0.25 10.12 + 0.26" 9.88 = 0.29 10.43 + 0.38
Calcium (mg/1,000 kcal) 328.28 £ 9.40 304.63 + 10.25* 318.02 +13.30 289.55+ 13.81 326.22 + 10.05 308.95 = 8.60
Phosphorus (mg/1,000 kcal) 568.13 + 8.49 563.22 + 7.58 558.69 + 10.12 554.02 = 7.99 567.09 £ 9.35 560.56 * 7.42
Iron (mg/1,000 kcal) 4,19+ 0.12 4,18+ 0.11 4.11+0.14 4,18+ 0.14 4.40+ 0.15 4.36+0.14

Sodium (mg/1,000 kcal)
Potassium (mg/1,000 kcal)
Vitamin A (ugRAE/1,000 kcal)
Thiamin (mg/1,000 kcal)
Riboflavin (mg/1,000 kcal)
Niacin (mg/1,000 kcal)
Vitamin C (mg/1,000 kcal)

1,272.49+ 32.28 1,274.14 + 26.26
1,182.83+ 21.44 1,206.21 + 21.35

1,280.60 + 37.06
1,158.09 + 27.88

1,271.81 + 31.98
1,193.81 + 26.45

1,275.53 + 46.07
1,219.62 + 26.02

1,285.92 + 27.39
1,234.46 + 23.68

223.97 + 11.05 209.34 + 8.51 298.91 + 17.95 200.37 + 11.94 295.07 + 10.89 2928.32 + 8.43
0.62 + 0.02 0.58 = 0.02° 0.92+ 0.03 0.57 + 0.02 0.63 +0.03 0.58 £ 0.02
0.90 + 0.03 0.83 +0.02" 0.88 + 0.04 0.83+0.03 0.93 + 0.04 0.85+ 0.02
6.12+ 0.22 5.81+0.18 6.26 + 0.29 5.95+0.24 6.12+0.23 5.80+0.13

40.18 + 2.96 38.99+ 2.22 38.02 + 3.94 39.50 = 3.02 46.89 + 4.95 44.06 + 2.80

PRO, the probiotics intake group.

YValues are expressed as means = SE.

Ip-value was estimated using the t-test in complex sample survey data analysis, adjusted for age, sex, height, weight, and household income for total sample
and male, and for age, height, and weight for female.

*p < 0.05.
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Table 4. Odd ratios for allergic disease according to probiotics intake?

Variables Non-PRO PRO
Model 1? Model 29
Total
Atopic dermatitis 1.000 (ref.) 1.095 (0.718-1.669) 1.225 (0.798-1.882)
Allergic rhinitis 1.000 (ref.) 1.190 (0.822-1.721) 1.557 (1.070-2.263)"
Asthma 1.000 (ref.) 0.780 (0.342-1.780) 1.347 (0.657-2.761)
Sinusitis 1.000 (ref.) 0.848 (0.536-1.341) 0.963 (0.597-1.554)
Otitis media 1.000 (ref.) 1.612 (1.153-2.253)** 1.606 (1.133-2.277)**
Male
Atopic dermatitis 1.000 (ref.) 1.001 (0.577-1.737) 1.093 (0.625-1.910)
Allergic rhinitis 1.000 (ref.) 1.142 (0.733-1.782) 1.374 (0.885-2.134)
Asthma 1.000 (ref.) 0.534 (0.212-1.348) 0.896 (0.397-2.021)
Sinusitis 1.000 (ref.) 1.051 (0.583-1.892) 1.048 (0.574-1.911)
Otitis media 1.000 (ref.) 1.433 (0.980-2.096) 1.332 (0.895-1.981)
Female
Atopic dermatitis 1.000 (ref.) 1.193 (0.687-2.071) 1.349 (0.757-2.405)
Allergic rhinitis 1.000 (ref.) 1.256 (0.738-2.138) 1.748 (0.972-3.144)
Asthma 1.000 (ref.) 2.340 (0.456-12.021) 9.340 (0.456-12.021)
Sinusitis 1.000 (ref.) 0.641 (0.345-1.189) 0.841 (0.439-1.613)
Otitis media 1.000 (ref.) 1.842 (1.142-2.969)" 92.020 (1.218-3.351)**

PRO, the probiotics intake group.

YValues are expressed as odds ratios (confidence intervals).

2Model 1: crude.

Model 2: adjusted for age, sex, height, weight, and household income for the total sample and male; adjusted
for age, height, and weight for female.

*p < 0.05, **p < 0.01.
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