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ABSTRACT

Objectives: This study was performed to measure the food allergy (FA) awareness and
management by the parents of preschool children.

Methods: A questionnaire survey was conducted with the parents of preschool children.
The questionnaire was designed to identify the prevalence of food allergies, requirements
of food allergy support and differences in food management according to the presence
or absence allergic diseases, using a modified International Study of Asthma and
Allergies in Childhood (ISAAC) questionnaire. After excluding incomplete responses,
the data of 158 parents of preschool children (90.3%) was used for statistical analysis.

Results: The rate of the preschool children who had experienced food allergy (FA,
ever) was 38.6% while diagnosed for food allergy by doctor (Diagnosis of FA, ever)
was 17.7%. Forty nine preschool children (80.3%) had food restriction, and twenty three
of them (37.7%) had self-restriction without diagnosis. The consumption frequencies of
allergenic foods in FA group, such as ramyeon, noodles, bread, eggs, yogurt and ice
cream were significantly (p<0.001) lower than those of the other two groups. The
major allergenic foods were eggs, milk, wheat and processed foods in FA group. The
overall food allergy-related knowledge level of parents was insufficient. Only 26 parents
(16.5%) had received training about food allergies. All parents wanted to receive food
allergy-related supports. In addition, most of parents wanted information on substitute
menu for children with food allergy.

Conclusions: This study identified a lack of food allergy training for the parents of
preschool children and the necessity for food allergy education. Food allergy-related
supports, such as menus without allergenic ingredients, guidelines for managing food
allergy & anaphylaxis emergency care plan etc, should be provided to the parents in
order to avoid events related to food allergies.
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Table 1. General characteristic of the subjects by allergy status
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Allergy status

Variable FAD OA NA [NT:T]O t|'>8] y>-value
(n=46) (n=52) (n=60)
Male 18 (39.12 26 (50.0) 33(55.0) 77 (48.7) 2.67
Gender
Female 28 (60.9) 26 (50.0) 27 (45.0) 81(51.3)
Age <1 3(65) 6(11.5) 0( 0.0) 9(57) 25.46% %+
(vears) 1-2 19 (41.3) 8 (15.4) 12 (20.0) 39 (24.7)
3~5 20 (43.5) 18 (34.) 33 (55.0) 71 (44.9)
6~7 4(87) 20(38.5) 15 (25.0) 39 (24.7)
Famiy history of  Yes 30 (65.2) 27 (51.9) 16 (26.7) 73(46.2) 16.59%+
allergic diseases  ajonic dermatitis 13 (43.3) 12 (44.4) 2(12.5) 27 (37.0)
Allergic rhinitis 15 (50.0) 17 (63.0) 13(81.3) 45(61.6)
Asthma 2( 6.7) 2(7.4) 1( 63) 5( 6.8)
Food allergy 3(10.0) 3010 1( 63) 7(9.6)
Others 1(3.3) 2( 7.4) 0 340
No 16 (34.8) 25 (48.1) 44(73.3) 85(53.8)
Feeding type Breast feeding 28 (60.9) 25 (48.1) 25(41.7) 78 (49.4) 5.89
Formula feeding 6(13.0) 8(15.4) 16 (26.6) 30(19.0)
Mixed feeding 12(26.1) 19 (36.5) 19(31.7) 50(31.6)
First weaning time (month) 7.05+ 2.209 6.27+1.44 6.33+153 653+1.75 1.64

1) Group: FA; food allergy, OA; other allergy, NA; non allergy
2) N (%)

3) Mean £ SD

**% 15<0,001 by Chi-square test
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Table 2. Anthropometric measurements of the subjects by allergy status

Allergy status
Growth index FAD OA NA (nTST]O(_l)g] x*-volue?
(n=27) (n=37) (n=44)
Height for age (cm/yrs.)¥
Under 3111y 3(8.1) 3( 6.8) 9( 8.3) o
Normal 20 (74.1) 31(83.8) 36(81.8) 87 (80.6)
Over 4(14.8) 3(8.1) 5(11.4) 1201.1)
Weight for age (kg/yrs.)
Under 1(3.7) 3( 83 2( 4.5) 6( 5.6) .
Normal 25 (92.6) 33(89.2) 40(90.9) 98 (90.7)
Over 1(37) 1(27) 2( 4.5) 4(3.7)
PIBW (%)°
Under 5(18.5) 9(24.3) 10(22.7) 24 (22.4)
Normal 19 (70.4) 23 (62.2) 28 (63.6) 70 (64.6) 1.16
Overweight 2( 7.4 4(11.1) 4( 9.1 10( 9.3)
Obesity 1(3.7) 1(27) 2( 4.5) 4(3.7)

1) FA; food allergy, OA; other allergy, NA; non allergy

2) Value by Fisher's exact test since cells have expected frequency less than 5
3) Assessment: under (< 5 percentile), nomal (5~95 percentile), over (> 95 percentile)

4) N (%)

5) Assessment: under (< 90%), normal (90~109%), over (110~119%), obesity (> 120%)

PIBW: percent ideal body weight

Table 3. Prevalence of food allergy among preschool children
using ISAAC" written questionnaire

Preschooler's  Food allergy, Diagnosis of Treatment of
age ever food allergy, ever food allergy,
’ last 12 months
< 1yrs. 2
(N=9) 6(66.7) 2(22.2) 2(22.2)
1~2yrs.
=39 210538 11(282) 10 (25.6)
3~5yrs.
(n=71) 23(32.4) 13(18.3) 8(11.3)
6~7yrs.
(n=39) 11(28.2) 2(51) 1(2.6)
Total (n=158) 61 (38.6) 28 (17.7) 21(13.3)

1) Intemnational study of asthma and allergies in childhood
2) N (%) of yes
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Table 4. Food allergens of preschool children reported by their
parents”

FA group (n=46)

Food dllergens Diagnosis of food  Non-diagnosis of

allergy, ever  food allergy, ever?

(n=28) n=18)
Milk and Dairy products
Milk 12( 42.87 0( 00
Soy bean milk 1( 3.4 0( 0.0
Cheese 1( 3.6 0( 0.0
lce-cream 0( 0.0 2(11.1)
Others (all dairy products) 0( 0.0 3(16.7)
Egos 18( 64.3) 2(11.1)
Meats, Fishes and seafood
Beef 1( 3.9 0( 0.0
Mackerel 2( 7.1 1( 5.6
Shimp 2( 7.0) 5( 27.8)
Crab 1( 3. 3(16.7)
Shellfish 1( 3.6 0( 0.0
Webfoot octopus/cuttlefish 1( 3.6 1( 5.6
Soy 1( 3.6 2(11.1)
Wheat 3(10.7) 3(16.7)
Rye 1( 3.6 0( 0.0
Nuts
Peanut 1( 3.6 1( 5.6
Walnut 2( 7.1 1( 5.6
Others 2( 7.1 0( 0.0
Fruits and Vegetables
Melon (watermelon/melon) 2( 7.1) 0( 0.0
Kiwi fruit 1( 3.6 0( 0.0
Tomato 1( 3.6 1( 5.6)
Berry (blueberry/grape) 1( 3.6 2(11.1)
Burdock 1( 3.6 0( 0.0
The others
Perila seed 1( 3.6) 0( 0.0
[P;ggilisfeo(i;(:z:fndy/jelly efc) 3(107) 40222)
Others (greasy food, mandu) 0( 0.0 2(11.1)
Total 60(214.3) 33(183.3)

1) Data are multiple responses (parents of preschool children
were adllowed fo select more than one food allergen).

2) preschool children who have restricted diet because of real
food allergy symptoms, but not diagnosed by physician.

3) N (%)
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Table 5. Food allergy awareness and knowledge of the parents of preschool children

Allergy status ot
Variable Question ifems FAY OA NA [nglo 58) y2or Fvalue
(n=46) (n=52) (n=60)
Awareness of 1. Food allergy 45 (97.8)% 48 (92.3) 53(88.3) 146 (92.4) NS
2]
allergy terms” 2. Allergenic food labeling system 22 (47.8) 22(423) 15(25.0)  59(37.3)
3. Anaphylaxis shock 15 (32.6) 11(21.2) 18 (30.0) 44 (27.8)
Causes and 1. Protein is the major cause of food allergy. 22 (47.8) 17 (32.7) 19 (31.7) 58 (36.7) NS
symptoms
2. In severe cases, food allergy can be 30 (65.2) 29 (55.8) 39 (65.0) 98 (62.0)
caused even by fouch or smell.
3. Lactose intolerance (lactase inadequate to
digest milk) is also a kind of food allergy. 5(109) 5099 10(16.7) 2002.7)
4. Itis not the food that causes food allergy?
D eggs @ buckwheat (3 seaweed 32 (70.0) 27 (561.9) 30 (50.0) 89 (56.3)
@ peach' ) sulfite
5. Menus marked with allergic foods are bad
for your chid health. 30 (65.2) 31 (59.6) 38 (63.3) 99 (62.7)
6. Child whg is ollergc o shriimp can also has 40(87.0) 39 (75.0) 44(73.3) 123 (77.8)
an allergic reaction fo lobster and cralo.
Treatment and 7. Ch|lq with atopic dgrmons is important fo 13 (28.3) 19 (36.5) 12 (20.0) 44(27.8) NS
management restrict eggs and milk.
8. With regard to Food allergy, it is important to
restrict the food depending on the
individual symptoms than diagnosis by a 301652 24(46.2) 32(83.3) 86544
physician.
9. In case of restricting allergic food, nutrients
should be supplemented, 46 (100) 51(98.1) 55(91.7)  152(96.2)
10. Even if your child curently does not have
food allergies, it is advisable to restrict or 17 (37.0) 14 (26.9) 12 (20.0) 43 (27.2)
slow the infroduction of such food items.
Knowledge of food allergy (Maximum possible total score=10)" 576+1.80° 492+ 1.67° 485+1.64° 514+1.73  4.39%*

1) FA; food allergy, OA; other allergy, NA; non allergy

2) High degree of awareness (answered ‘yes): 1, low degree of awareness (answered ‘no' or ‘unknown'): O

3) N (%) of awareness or N (%) of corect answer

4) Knowledge of food allergy: correct answer: 1, wrong answer (include ‘unknown’): O

Values are Mean = SD
** p<0.01 by ANOVA, NS: not significant

a,b: Means with different superscript letter are significantly different at p<0.05 by Duncan's multiple range test.
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Table 6. Dietary habits of the preschool children by allergy status
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Allergy status
Meal frequency Total )
(include snack) FA? OA NA (N=158) 1-value
(N=46) (n=52) (n=60)
2/day 3( 65?2 6.5) 0( 0.0 6( 3.8)
3/day 3( 6.5 9.6) 10( 16.7) 18(11.4) 13,060
4/day 17( 37.0) 21 ( 40.4) 34( 56.7) 72 (45.6)
> 5/day 23 ( 50.0) 23 ( 44.2) 16( 26.7) 62(39.2)
Eat only what one wants®
No 17 ( 39.5) 18( 38.3) 34( 56.7)
Yes 26 ( 60.5) 29( 61.7) 26 ( 43.3)
Vegetables 8(30.8)% 14( 48.3) 15( 57.7)
Fruits 5(19.2) 3(10.3) 1( 3.8)
Meat 1( 38 6( 20.7) 2( 7.7)
Fish 7( 26.9) 3(10.3) 2( 7.7)
Soy 5(19.2) 14( 48.3) 9( 34.6)
Milk and Dairy product 5(19.2) 3( 10.3) 4( 15.4)
Oil and Saccharide 1( 3.8) 3.4) 0( 0.0
Nuts 7( 26.9) 9( 31.0) 4(15.4)
Total (the number of foods) 39 (150.0) 53 (182.8) 37 (142.3)
Snack type?
Instant/fast food 1( 23 5( 10.6) 4( 6.7)
Snack foods (cookie, biscuif) 13 ( 30.2) 15( 31.9) 17 ( 28.3)
lce-cream/chocolate/candy 8( 18.4) 15( 31.9) 7(11.7)
Fruits/Vegetables 26 ( 60.5) 34( 72.3) 41 ( 68.3)
Nuts 1( 23 4.3) 10( 16.7)
Sweet potato/Rice cake 15( 34.9) 20 ( 42.6) 25( 41.7)
Others (plum juice) 6( 14.0 8.5) 8(13.3)
Total (the numiber of foods) 70(162.8) 95 (202.1) 112 (186.7)

1) FA; food allergy, OA; other allergy, NA; non allergy
2) N (%)
3) Data are multiple responses.

4) N (%): Except for those preschool children, before staring the weaning food (n=8)

** p<0,01 by Chi-square test
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Table 7. Intake frequency of grains, vegetables, fruits and dairy product in preschool children by allergy status

Allergy status
Frequency FA! OA NA [nTST]OELO] x*value
(n=42) (n=48) (n=60)
Grains Ramyeon Everyday 2( 4.8? 3(6.2) 2( 3.3 7(4.7) 17.24%%%
4~6/week 0( 0.0 0( 0.0 0( 0.0 0( 0.0
1~3/week 10(23.8) 12 (25.0) 17 (28.3) 39 (26.0)
1~3/month 5(11.9) 12 (25.0) 26 (43.3) 43 (28.7)
None 25 (59.5) 21 (43.8) 15 (25.0) 61 (40.7)
Noodle Everyday 0( 0.0 4( 8.3) 3(5.0 7(47) 17,34
4~6/week 2( 4.8) 0( 0.0) 2(3.3) 4( 2.7)
1~3/week 19 (45.2) 14 (29.2) 27 (45.0) 60 (40.0)
1~3/month 11 (26.2) 20 (41.7) 25 (41.7) 56 (37.3)
None 10(23.8) 10(20.8) 3(5.0 23 (15.3)
Bread Everyday 2( 4.8) 3( 6.2 8(13.3) 13(8.7) 16.06%**
4~6/week 1(24) 6(12.5) 3(5.0 10( 6.7)
1~3/week 22 (52.4) 26 (54.2) 41 (68.3) 89 (59.3)
1~3/month 10(23.8) 8(16.7) 7001.7) 25(16.7)
None 7016.7) 5(10.4) 1(1.7) 13(8.7)
Snack Everyday 10(23.8) 10(20.8) 8(13.3) 33 (22.0) 11.45
4~6fweek 1(24) 5(10.4) 33 (65.0) 14( 9.3)
1~3/week 18 (42.9) 25 (52.1) 5( 8.3) 76 (60.7)
1~3/month 8(19.0) 4( 8.3) 1(1.7) 17 (11.3)
None 5(11.9) 4( 8.3) 15 (25.0) 10( 6.7)
Vegetable Tomato Everyday 4( 9.5) 4( 8.3) 6(10.0) 14 ( 9.3) 12.02
4~6/week 5(11.9) 3( 6.2 5( 8.3) 13(8.7)
1~3/week 12 (28.6) 18 (37.5) 31 (51.7) 61 (40.7)
1~3/month 13(31.0) 12(25.0) 15 (25.0) 40 (26.7)
None 8(19.0) 11 (22.9) 3(5.0 22 (14.7)
Fruit Peach Everyday 7(16.7) 3(62) 1(1.7) 11(7.3) 12.97
4~6/week 1(24) 5(10.4) 7001.7) 13(8.7)
1~3/week 12 (28.6) 14 (29.2) 26 (43.3) 52 (34.7)
1~3/month 10(23.8) 11 (22.9) 13 (21.7) 34 (22.7)
None 12 (28.4) 15(31.2) 13 (21.7) 40 (26.7)
Milk and Milk Everyday 28 (66.7) 31 (64.6) 42 (70.0) 101 (67.3) 13.38
Dairy product 4~6fweek 3(7.7) 6(12.5) 7(11.7) 16(10.7)
1~3/week 1(24) 7(14.6) 8(13.3) 16 (10.7)
1~3/month 2( 4.8) 2(4.2) 1(1.7) 5(3.3)
None 8(19.0) 2(42) 2(3.3) 12( 8.0)
Yogurt Everyday 14 (33.3) 10(20.8) 25 (41.7) 49 (32.7) 24 52%k*
4~6/week 5(11.9) 6(12.5) 9(15.0) 20(13.3)
1~3/week 9(21.4) 16 (33.3) 22 (36.7) 47 (31.3)
1~3/month 3(7.0) 10(20.8) 2( 3.3 15(10.0)
None 11 (26.2) 6(12.5) 2( 3.3 19(12.7)
Ice cream Everyday 6(14.3) 7(14.6) 10(16.7) 6( 4.0 18,57
4~6/week 2( 4.8) 5(10.4) 10(16.7) 13( 8.7)
1~3/week 13 (31.0) 25(52.1) 31 (581.7) 35(23.3)
1~3/month 4( 9.9 3(62) 4(6.7) 39 (26.0)
None 17 (40.5) 8(16.7) 5( 8.3) 57 (38.0)
1) FA; food allergy, OA; other allergy, NA; non allergy
2) N (%)

*+* p<(0.001 by Fisher's exact test since cells have expected frequency less than 5 or Chi-square fest)
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Table 8. Intake frequency of meats, fish, eggs and pulses in preschool children by allergy status
Allergy status
Frequency FAD OA NA (nT:T]O5|0) x>value
(n=42) (n=48) (n=60)
Meat Beef Everyday 7(16.772 11 (22.9) 14 (23.3) 32(21.3) 10.00
4~6/week 8(19.0) 5(10.4) 6(10.0) 19(12.7)
1~3/week 25 (59.5) 23 (47.9) 36 (60.0) 84 (56.0)
1~3/month 1(24) 8(16.7) 4(6.7) 13( 8.7)
None 1(24) 1(27) 0( 0.0) 2(1.3)
Pork Everyday 5(11.9) 8(16.7) 13(21.7) 26 (17.3) 9.13
4~6fweek 4(9.5) 6(12.5) 70011.7) 17(11.3)
1~3/week 25 (59.5) 25 (52.1) 37 (61.7) 87 (58.0)
1~3/month 6(14.3) 6(12.5) 1(1.7) 13( 8.7)
None 12( 4.8) 3( 6.2 2(3.3) 7(4.7)
Chicken Everyday 6(14.3) 7(14.6) 13(21.7) 26(17.3) 5.62
4~6/week 5(11.9) 3( 6.2 4(6.7) 12( 8.0)
1~3/week 25 (59.5) 29 (60.4) 37 (61.7) 91 (60.7)
1~3/month 6(14.3) 7(14.6) 6(10.0) 19(12.7)
None 0( 0.0 2( 4.2 0( 0.0 2(1.3)
Ham and Everyday 2( 4.8) 2( 4.2 4(6.7) 8( 5.3) 12.08
Sausage 4~6/week 1( 24) 1(27) 6(10.0) 8( 5.3)
1~3/week 8(19.0) 16 (33.3) 19(31.7) 43 (28.7)
1~3/month 13(31.0) 20 (41.7) 18 (30.0) 51 (34.0)
None 18 (42.9) 9(18.8) 13(21.7) 40 (26.7)
Fish Mackerel Everyday 0( 0.0 5(10.4) 9(15.0) 32(21.3) 13.81
4~6/week 2( 4.8) 0( 0.0 2(3.3) 19(12.7)
1~3/week 18 (42.9) 17 (35.4) 29 (48.3) 84 (56.0)
1~3/month 13 (31.0) 15(31.2) 13(21.7) 13( 8.7)
None 9(21.4) 11 (22.9) 7(11.7) 2(1.3)
EQgs Egos Everyday 10(23.8) 9(18.8) 24 (40.0) 43 (28.7) 24.39%**
4~6/week 8(19.0) 14 (29.2) 19(31.7) 41 (27.3)
1~3/week 13 (31.0) 19 (39.6) 17 (28.3) 49 (32.7)
1~3/month 2( 4.8) 3( 6.2 0( 0.0) 5( 3.3)
None 9(21.4) 3( 6.2 0( 0.0) 12( 8.0)
Pulses Beans Everyday 6(14.3) 10 (20.8) 6(10.0) 22 (14.7) 7.32
4~6fweek 4( 9.5) 4( 8.3) 12 (20.0) 20(13.3)
1~3/week 21 (50.0) 19 (39.6) 29 (48.3) 69 (46.0)
1~3/month 6(14.3) 7(14.6) 7011.7) 20(13.3)
None 5(11.9) 8(16.7) 6(10.0) 19(12.7)
Tofu Everyday 4(9.5) 5(10.4) 5( 8.3) 14( 9.3) 8.04
4~6/week 8(19.0) 9(18.8) 15 (25.0) 32(21.3)
1~3/week 29 (69.0) 25 (52.1) 35(58.3) 89 (59.3)
1~3/month 1(24) 5(10.4) 2(3.3) 8( 5.3)
None 0( 0.0 4( 8.3) 3( 5.0 7(4.7)
Soymilk Everyday 2( 4.8) 5(10.4) 3( 5.0 10( 6.7) 11.71
4~6/week 2( 4.8) 3( 6.2 6(10.0) 11(7.3)
1~3/week 6(14.3) 5(10.4) 16 (26.7) 27 (18.0)
1~3/month 5(11.9) 10(20.8) 13(21.7) 28 (18.7)
None 27 (67.3) 25 (52.1) 22 (36.7) 74 (49.3)

1) FA: food allergy, OA: other allergy, NA: non allergy 2) N (%)

*** 15<0,001 by Fishers exact test since cells have expected frequency less than 5
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Table 9. Food allergy care and management status of the parents of preschool children

R Lt

Allergy status
Variables FAD OA NA (nT(j105|8] y>-value
(n=46) (n=52) (n=60)
Education experience on food allergy
Yes 13 (28.3)? 8(15.4) 5( 8.3) 26 (16.5) 8.67%*
No 33(71.7) 44 (84.6) 55 (91.7) 132 (83.5)
Education place® (n=26)
Center for children's food service management 1(7.7) 2(25.0) 1(20.0) 4(15.4)
Comprehensive childcare support center 0( 0.0 0( 0.0 2 (40.0) 2(7.7)
Others 12 (92.3) 6(75.0) 2 (40.0) 20(76.9) 14,74
Hospital 10(76.9) 4(50.0) 0( 0.0) 14 (53.8)
Related center 2(15.4) 1(12.5) 0( 0.0) 3(11.5)
Public health center 0( 0.0 1(12.5) 1(20.0) 2(7.7)
University 0( 0.0 0( 0.0 1(20.0) 1(3.9
Needs for improving food allergy?
Labeling on dllergenic ingredients in menu 24 (27.6) 27 (33.3) 28 (31.5) 79 (30.7)
Providing food substitutes instead of allergenic food 39 (44.8) 30(37.0) 31(34.8) 100 (38.9)
Education on food allergy for children and parents 24 (27.6) 23 (28.4) 26(29.2) 73 (28.4)
Do not want 0( 0.0 0( 0.0 4( 4.5) 4(1.6)
Others 0( 0.0 1(1.2 0( 0.0 1(0.4)

1) FA; food allergy, OA; other allergy, NA; non allergy
2) N (%)

3) "Education experience on food allergy?” only corresponded ‘yes'

4) Data are multiple responses.

*: p < 0.01 , *** p < 0.001 by Fishers exact fest since cells have expected frequency less than 5 or Chi-square test)
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