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ABSTRACT

Objectives: This study examined the relationship between the presence of allergic
rhinitis and the nutritional intake levels of Korean infants.

Methods: The study involved a total of 1,214 infant subjects aged 1~5 months from
the 2013~2016 KNHNES (Korea National Health and Nutrition Examination Survey).
The Subjects were classified into two groups based on the presence of allergic rhinitis:
Non-allergic rhinitis infants (NARI, n=1,088) and allergic rhinitis infants (ARI, n=126).
The general characteristics and family history of allergies, nutrient intake status, nutrient
supplement intake, and breast milk and baby food start period data of the two groups
were compared. All statistical analyses accounted for the complex sampling design
effect and sampling weights.

Results: The mean age was 0.5 years old in the ARI group compared to the NARI
group. In the residence, the rate of urban was higher in ARI. The family history
revealed a significant difference between the two groups, particularly those of mothers
rather than fathers. The nutrient intake levels were high in energy, phosphorus, sodium,
potassium, iron, riboflavin, niacin, and polyunsaturated fatty acids. Breastfeeding was
significantly higher in the ARI group than in the NARI group. The baby food start
period was 0.3 months earlier in NARI group than in ARI group. The height, body
weight, and birth weight were higher in ARI group than NARI group. The result of
Odds ratio analysis showed that excess energy, protein, calcium, phosphorus, iron,
riboflavin, and niacin intake increases the risk of allergic rhinitis.

Conclusions: These results can be used as data to develop nutrition guidelines for
allergic rhinitis infants.
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Table 1. General characteristics and family history between none-allergic rhinitis and allergic rhinitis

1z

FArElers 29w
INsisiet, Aok
2.5412} 3.04|= H]
o, 4, 7155,
A4 Aol 2 R0l o

Variables tterns None-allergic rhinitis Allergic rhinitis tor Total
(n=1088) (n=12¢) ¥? value (n=1214)
Age (years) 2.5+ 00" 3.0=+0.1 ~10.318%*x* 27 +00
Gender Male 529 (48.6)? 67 (563.2) 0.189 596 ( 96.9)
Female 559 (561.4) 59 (46.8) 618( 3.1)
Residence Urban 890 (81.8) 111(88.1) 3,487 1001 ( 82.5)
Rural 198 (18.2) 15(11.9) 213( 17.5)
Type of house General housing 315(29.0) 38 (30.2) 0.265 353 ( 29.1)
Apartment 773 (71.0) 88 (69.8) 861 ( 70.9)
Household income Low 73( 6.7) 10( 7.9 83( 6.8)
Middle low 335 (30.8) 44 (34.9) 1.484 379( 31.2)
Middle high 387 (35.6) 45 (35.7) 432 ( 35.6)
High 293 (26.9) 27 (21.5) 320 ( 26.4)
Parents history No 455 (66.2) 28 (33.7) 483 ( 62.7)
Either of parents 211 (30.7) 45 (54.2) 256 ( 33.3)
39.641 %%k
Both of parents 21( 3.1) 10(12.1) 31( 4.0
Total 687 (89.2) 83 (10.8) 770 (100.0)
Father No 612 (85.0) 68 (78.2) 680 ( 84.3)
Yes 108 (15.0) 19(21.8) 2.738 127 ( 156.7)
Total 720 (89.2) 87 (10.8) 807 (100.0)
Mother No 775 (79.4) 54 (47.4) 829 ( 76.1)
Yes 201 (20.6) 60 (52.6) 57,531 *** 261 ( 23.9)
Total 976 (89.5) 114 (10.5) 1090 (100.0)
1) Mean = SE
2) N (%)

* p<0.05, ***; p<0.001
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Table 2. Comparison of nutrient intake status between none-allergic rhinitis and allergic rhinitis"

Variables None-allergic rhinitis Allergic rhinitis tvalue Total
(n=1088) (n=126) (N=1214)
Energy (kcal) 1,1993 + 7.2% 1,241.8 = 16.3 —-2.401%* 1,220.6 + 9.0
Energy nufrient intake (g)  Carbohydrates 189.6 + 1.4 190.1 =+ 2.4 -0.218 189.8 = 1.5
Protfeins 395+ 0.2 453 = 0.7 —8.02] #** 424+ 04
Lipids 3156+ 0.3 334+ 09 —2.068* 324+ 05
Energy nutrient ratio (%) Carbohydrates 63.7+ 02 62.7 = 05 2.262* 632+ 03
Proteins 132+ 0.1 139+ 0.1 —6.732%** 13.6 = 0.1
Lipids 23.1+ 02 234+ 04 -0.739 232+ 02
Nutrient density per 1,000 kcal
Macromineral Calcium (mg) 347.6 = 2.5 363.1+ 7.5 -1.976 3663+ 4.0
Phosphorus (mgQ) 5849 + 23 603.8 = 6.3 —2.817%* 594.4 + 3.3
Sodium (Mg) 1.230.4 = 12.8 1.321.5 = 30.8 -3.022%* 1,276.0 = 18.1
Potassium (mg) 1,377.6 £+ 5.8 1,434.3 £ 16.0 —3.512%* 1,406.0 + 8.9
Tracemineral Iron (MQ) 6.6+ 0.1 7.1 = 0.1 —5.597*x** 6.9+ 0.1
Fat-soluble vitamin Vitamin A (ug RE) 3583+ 7.6 354.4 = 13.2 0.268 3563+ 7.9
Retinol (ug) 127.7 = 2.2 1215« 3.7 1.819 1246 = 25
Carotene (ug) 1,238.1 = 48.3 1,248.9 = 59.1 -0.164 1,243.5 + 42.6
Water-soluble vitamin Thiamin (Mg) 09+ 00 09+ 00 0.031 09+ 0.0
Riboflavin (Mg) 0.8+ 00 0.8+ 00 —2.581* 08+ 00
Niacin (mg) 6.7+ 00 69+ 0.1 —3.641%* 68+ 0.1
Vitamin C (MQ) 571+ 1.2 572+ 2.1 -0.067 571+ 1.3
Dietary fiber (Q) 8.1+ 0.1 81+ 02 0.076 8.1+ 0.
Saturated fatty acid (Q) 11.7 = 0.1 122+ 04 -0.795 120+ 0.2
Mono-unsaturated fatty acid (Q) 10.0 = 0.1 106 + 0.3 -1.896 103+ 0.2
Poly-unsaturated fatty acid (Q) 59+ 0.1 64+ 02 -3.218%** 51+ 01
n-3 fatty acid (g) 08+ 00 09+ 00 —4.774%%x* 08+ 00
n-6 fatty acid () 52+ 0.1 56+ 0.2 -2.519% 54+ 0.1
n-6 / n-3 fafty acid rafio 8.6+ 0.1 85+ 0.2 0.577 8.6+ 0.1

1) Adjusted for residence and age in tofal subjects
2) Mean = SE

* p<0.05, **: p<0.01, *** p<0.001
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Table 3. Comparison of nufrient supplement intake between none-allergic rhinitis and allergic rhinitis
Variables None[—:ie]rggcs ]rhlnms AII?I:g:lc:] rQrZTms  value [nlﬁfgg 2
Nutrient supplement Yes 364 (44.0)" 38 (48.7) 1.748%* 402 ( 44.4)
No 463 (56.0) 40 (51.3) 503 ( 55.6)
Total 827 (91.4) 78 ( 8.6) 905 (100.0)
Vitamin and mineral supplement Yes 251 (69.0) 27 (71.0) 0.476 278 ( 69.2)
No 113 (31.0) 11 (29.0) 124 ( 30.8)
Total 364 (90.5) 38( 9.5 402 (100.0)
Probiotics supplement Yes 72 (19.8) 9(23.7) 0.154 81( 20.1)
No 292 (80.2) 29 (76.3) 321 ( 79.9)
Total 364 (90.5) 38( 9.5 402 (100.0)
Colostrum supplement Yes 315 (86.5) 32 (84.2) 0.129 347 ( 86.3)
No 49 (13.5) 6(15.8) 55( 13.7)
Total 364 (90.5) 38( 9.9 402 (100.0)
1) N (%)

** p<0.01



326 - fob GPRA} Qa2 vigse) By

Table 4. Comparison of type of breast milk and baby food start period between none-allergic rhinitis and allergic rhinitis

Varidboles None-allergic rhinitis Allergic rhinitis x2or Total
(n=1088) (n=126) tvalue (n=1214)
Breast milk Yes 735 (88.9)" 73 (93.6) 1.175% 808 ( 89.3)
No 92(11.1) 5( 6.4) 97 ( 10.7)
Total 827 (91.4) 78 ( 8.6) 905 (100.0)
Infant formula milk Yes 617 (74.6) 58 (74.4) 0.021 607 ( 67.1)
No 210(25.4) 20 (25.6) 230( 32.9)
Total 827 (91.4) 78 ( 8.6) 905 (100.0)
Cow'’s milk start period (month) 149 + 0129 149 + 0.2 0.104 149 + 0.1
Baby food start period (month) 6.2 +00 59 +0.1 2.370* 6.1 £0.1
1) N (%)
2) Adjusted for residence and age in tofal subjects
3) Mean + SE
* p<0.05
Table 5. Comparison of height, weight, birth weight level between none-allergic rhinitis and allergic rhinitis”
Variables None[-noie]r(g)éc8 ]rhlnms AIIe(;g;c] rzhé;u‘ﬂs tvalue . T:o]T(;I] p
Height (cm) 94.37 + 0.08? 94.82 + 0.22 —2.062* 94.58 + 0.12
Weight (kg) 14.39 + 0.05 15.20 = 0.10 —7.343%** 14.79 =+ 0.05
Birth weight (kg) 3.18 = 0.01 3.23 £0.02 —2.306* 3.21 £ 0.01
BMI (kg/m?)? 156.94 + 0.03 15.92 + 0.05 0.402 15.94 + 0.03
1) Adjusted for residence and age in tofal subjects
2) Mean + S.E.
3) Body mass index
* p<0.05, *** p<0.001
Table 6. Risk of allergic rhinitis by nutrition intake levels"
) Unadjusted Adjusted
Variables F value F value
OR (95% Cl) OR (95% Cl)
Energy? Allergic rhinitis 1.04 (1.030 - 1.056) 42.67%** 1.04 (1.020-1.061) Q.92%*
None-allergic rinitis 1.00 (reference) 1.00 (reference)
Protein? Allergic rhinitis 1.07 (1.055-1.083) 96.2Q%** 1.09 (1.073-1.109) 108.471%***
None-allergic rhinitis 1.00 (reference) 1.00 (reference)
Calcium? Allergic rhinitis 1.02 (0.012-1.020) 79.56%** 1.02 (1.019-1.029) 106.17%%**
None-allergic rhinitis 1.00 (reference) 1.00 (reference)
Phosphorus® Allergic rhinitis 1.02 (0.010-1.019) 37.64%%* 1.04 (1.029 - 1.043) Q1.53%**
None-allergic rhinitis 1.00 (reference) 1.00 (reference)
Iron® Allergic rhinitis 1.042(1.034 - 1.049) 116.76%** 1.04 (1.034 - 1.047) 145.06%**
None-dllergic rhinitis 1.00 (reference) 1.00 (reference)
Riboflavin® Allergic rhinitis 1.06 (0.032-1.080) 21,94 1.03 (1.011 - 1.049) 10.36%**
None-dllergic rhinitis 1.00 (reference) 1.00 (reference)
Niacin® Allergic rhinitis 1.05 (1.038 — 1.069) 45,85%** 1.04 (1.024 - 1.060) 22.72%%*

None-allergic rhinitis

1.00 (reference)

1.00 (reference)

1) Adjusted for residence, age, height, weight, weight atf birth, breastfeeding and nutritional supplement in total subjects.
2) The odds ratio at on increase of 100 kcal
3) The odds ratio at on increase of 5 g

4) The odds ratio at on increase of 50 mg
5) The odds ratfio at on increase of 1.0 mg
6) The odds ratio at on increase of 0.1 mg
** p<0.01, *** p<0.001
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