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ABSTRACT

Association of instant
and fermented food intake
with allergic diseases

in Korean adults

Mi Kyung Kim
Department of Public Health
The Graduate School of Public Health

Seoul National University

Introduction : Allergic diseases are immune-mediated disorders.
Major allergic diseases are asthma, rhinitis and atopic dermatitis.
Symptoms of allergic disease include itching and swelling of
body tissue, runny nose, sneezing, wheezing, skin rash, coughing,

nausea, diarrhea, and potentially life-threatening anaphylaxis.



Allergic diseases are frequently accompanied by other allergic
diseases, which is referred to as allergic march. The prevalence
of allergic diseases has been increasing in Korean adults.
Correspondingly, the social and economic burden caused by
allergic diseases as immunologic and chronic diseases has also
increased. Various factors have been found to be associated with
the prevalence of allergic diseases. However, a relatively small

body of studies paid attention to dietary pattern.

Objectives : The first objective of this study is to investigate
the relationship between dietary patterns and allergic diseases in
Korean adults. Next, I will examine whether instant food and
fermented food intake are each associated with allergic diseases
in Korean adults. Lastly, this study will investigate whether
dietary patterns, instant food intake, and fermented food intake
are each associated with the number of allergic diseases in

Korean adults.

Methods : This study used the data of 2268 adults (1,105 men
and 1563 women), aged 19-64 years, from the 2015 Korean
National Health And Nutrition Examine Survey (KNHANES) data
set. Information on age, sex, education level, income, drinking,

smoking, and exercise was collected to show general
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characteristics of the subjects during the heath interview of 2015
KNHANES. The survey also included food frequency
questionnaire(FFQ). I conducted a principal component analysis of
the FFQ result and identified 4 dietary patterns which I named:
‘General food (Pattern-1), ‘Westernized and Instant food
(Pattern-1I)’, 'Bread and Sugar (Pattern-I0), and ‘Grain and
Kimchi (Pattern-IV)". For ‘Instant food group’ I included ramen,
pizza, hamburger, cereals, cookies, crackers, ham and
coffee—cream. For ‘Fermented food group’ I included all kinds of
doenjang, all kinds of kimchi, fermented seafood, yogurt,
makgeolli, and beer. The odd ratios(ORs) of allergic diseases and
number of allergic diseases were calculated according to the ‘4
dietary patterns’, ‘Instant food intake’ and ‘Fermented food intake’.

All confounding factors were controlled.

Results : Comparison between the highest quartile and the
lowest quartile of pattern score of ‘Westernized and Instant
food(Pattern-II)" revealed higher prevalence of allergic
diseases(OR,1.587; 95%CI, 1.147-2.195) and positively associated
with higher number of allergic diseases. Comparing highest
quartile with lowest quartile of pattern score of ‘Grain and
Kimchi(Pattern-IV)" were associated with lower prevalence of

allergic diseases(OR,0.657; 95%CI, 0.485-0.888) and negatively
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associated with higher number of allergic diseases. Comparison
between the third quartile and the lowest quartile ‘Fermented
food group’ revealed lower prevalence of allergic disease(OR,0.705;
95%CI, 0.507-0.981) and negatively associated with higher number
of allergic diseases. Comparison between the highest quartile and
the lowest quartile ‘Instant food group’ revealed higher prevalence
of atopic dermatitis(OR,2.683; 95%CI, 1.313-5.484) and positively
associated with higher number of allergic diseases of male.
Unexpectedly negative association was found between intake of
‘Bread and Sugar(Pattern-III)’ and the prevalence of allergic

diseases(OR,0.685; 95%CI, 0.487-0.994).

Conclusion : The higher level of consumption of ‘Westernized
and Instant food(Pattern-II)" and the lower level consumption of
‘Grain and Kimchi(Pattern-IV)" had the higher risk of allergic
diseases. The higher level of consumption of ‘Instant food group’
had the higher risk of atopic dermatitis. And the lower
consumption of ‘Fermented food group’ had the higher risk of
allergic diseases. The result from this study can be used for
nutrition education and guideline to reduce risk factor for
population of allergic diseases also preventing allergic diseases of

general population.
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Figure 1. Allergic march
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s 7HE ARE 978(0.5%) et

With allergic diseases: 543

Asthma: 61

Rhinits: 467 Atopic Dermatitis: 86

Without allergic diseases: 2123

Total sample: 2668

Figure 2. Prevalence of allergic diseases of the study subjects
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Table 1. Food

questionnaires

groups and items from the food frequency

Food group Food items
Grains White rice, whole grain
Ramen Ramen
Noodle and ) .

) Nooddle, Jajangmyeon, cold noodle, dumpling

dumpling
Butter Butter
Bread and snacks | Bread, bean, jam, buns ,sponge cake, snack, cookie
Sugar Jam, chocolate, Ice cream
Soda Soda

Pizza, Hamburger
Meat, poultry and
processed meat
Fishes

Seaweed
Soy products

Eggs

Vegetables

Kimchi

Potato and corn
Mushroom
Dairy products

Fruits

Alcohol

Pizza, hamburger

Pork belly, boiled pork, fried pork, chops, pork cutlet,
rosted beef, Bulgogi, ham, koran sausage, Samgyetang,
stir fried chicken, fried chicken, duck meat

Pollack stew, pollack soup, grilled mackerel, cutlass fish,
anchovy, squid, preserved crab, preserved shrimp

Sea mustard, laver, green laver, stem of mustard

Tofu, bean, soybean milk, peanut, chestnut

Boiled egg, fried egg

Bean sprout, spinach, bellflower, zucchini, cucumber,
radish, green onion, leaves of lettuce, cabbage or other
greens, broccoli, garlic, salade

Napa, cabbage, kimchi, fermented vegetables, pickled
vegetables

Potato, sweet potato, corn

Mushroom

Milk, liquid yogurt, custard yogurt

Strawberry, tomato, korean melon, watermelon, peach,
grape, apple, pear, persimmon, tangerine, banana,
orange, kiwi

Soju, beer, Makgeolli




Eigenvalue
4

35

Cut-off point

components

Figure 3. Scree plot explained percentage of variance and

eigenvalue of each component.
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Table 2. Rotated factor loading weights matrix from each food

group by factor analysis

Dietary patterns

Food groups

Factor 1 Factor 2 Factor 3 Factor 4

Vegetables 0.73382
Fruits 0.65960
Soy products 0.62149
Fishes 0.62052
Seaweed 0.56966
Potato and corn 0.55037
Mushroom 0.50070
Dairy products 0.44553
Eggs 0.42242
Ramen 0.67708
Meat, poultry and 0.64233
processed meat
Noodle and

. 0.60975
dumpling
Soda 0.58876
Pizza, Hamburger 0.56639
Alcohol 0.46980
Bread and snacks 0.72742
Sugar 0.70904
Butter 0.66438
Kimchi 0.70843
Grains 0.69031
variance explained 3.23042 241500 175100 145744

by each factor

Factor loading scores of over 0.4 are shown.
Dietary patterns were generated using PCA(principal component
analysis). Components rotated with varimax (the orthogonal rotation) so

4 dietary patterns are not correlated with one another.

- 14 - 2]



3|

A
o

==

il
2
=1

<Table 3>3} o] &}

ESEE AN IEE ENEEE

o

R

il

ol
=

=)

3= (instant food group)’
[e3]

WA, Al

il

ol
=

2w, 4,

'O N o & T o 8T
T XN e ® = T g B
—_ ﬂ./l :i MA_I ﬂ [a\] ‘mﬂ " . ol
Po o N2 = b X iy
_,ou o}/ _ﬂ T ) _nT Py Eum
. o) ! )
Cm woxr IR W WW o
u: ) ol
s o Mo Tom . N
ofn — W A~ XF N
e ™ ‘»IA ﬂ OM [ap) o ﬂ}wu R
NA < < E.n _ﬂa E._
4 ERG = - Gt
Y - —_— < W
Gt b J:._lw ™ m M m W W_u -
= = =X v o J7.A o
o AR iR |
X - 0 Giy TK M\Vm N ﬂm’ | o
mmwﬂmﬂﬂ s o= "
= T ~ o
R S )
T OB 2 <N X
T L ) T ® ol pin
Mo FE W i £ Xl N
SN TR C % g R T
o o1« I g M T mﬂ 1&0
Er e F T LS 2
= B N B R S I
[ T .
= do W W T o o o
o o= o M o T oo M
R R
0 N ox X -
o AR W e = T M o) ® W

_15_

FA T

IS

MEE ARE



Table 3. Instant food group and Fermented food group

Food groups Foods selected to calculate intake frequencies
Instant food Ramen, pizza, hamburger, cereal, snack, cookie, cracker,
group ham, coffee cream

Soybean paste, soybean paste soup, soybean paste
Fermented food stew, kimchi stew, preserved crab, preserved seafoods,
group napa-cabbage kimchi, fermented vegetables, pickled

vegetables, liquid yogurt, custard yogurt, beer, makgeolli
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Table 4-1. General characteristics of the study subjects

Without With L Atopic
Total Asthma  Rhinitis .
Variables AD AD P Dermatitis
n % % % % % %
% 100 77.6 224 2.5 19.2 4.0
Age 40.6 41.3 36 38.7 36.9 33.2
(meanSE) +0.3 +03 +06 i +2.0 +0.6 +20
Age
19-50 1738 737 54.8 18.9 <0.000 2.0 16.2 3.5
51-65 930 263 227 36 r 0s 30 05
Sex
Male 1105 485 38.0 10.5 - 1.0 8.6 23
Female 1563 515 39.6 120 14 10.5 17
Education
zElementary 225 6.1 5.0 1.0 0.1 0.7 0.3
Middle 246 7.2 6.1 11 0.0183 0.1 1.0 0.2
High 1056 413 323 9.0 * 1.0 7.6 21
>College 1141 454 341 113 1.2 9.9 15
Income
Lowest 235 8.5 6.6 19 0.2 17 0.5
Lower
. 600 22.6 17.6 4.9 - 0.3 4.5 0.6
middle
Middle high 850 329 243 8.6 11 6.9 17
Highest 98.3 36.1 29.0 7.1 0.8 6.2 1.2
Drinking
<4/month 2111 779 59.8 181 - 18 15.5 31
2-3/week 418 16.6 131 35 0.6 3.0 0.7
>4/week 139 55 4.6 0.8 0.0 0.7 0.1
Smoking
No 1716  60.7 46.4 143 - 18 12.3 21
Yes 952 393 312 8.2 0.7 6.9 19
Excercise
No 1264 443 36.0 8.3 0.0006 0.8 7.1 14
Yes 1404 55.7 415 14.2 Fkk 17 120 2.6
Energy 20334 2024.8 2063.4 2452.6 20304 2262.3
intake +194 +20.2 +380 i £90.0 +46.5 +106.2
Food group frequency per week (meanzSE)
Instant food 10.4+0.3 10.5+0.3 10.0+0.5 12.5+29 10.0+0.7 10.7+1.6
Fermented
food 224+0.3 22.7+0.3 21.2+0.7 220112 21.6+0.8 19.6+1.7

*P<0.05, **P<0.01, ***P<0.001, P values were generated by Ro-Scott chi-square test.
AD=allergic diseases, Significant values are only displayed.

Percentile values were applied sample weight for analysis.
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Table 4-2. General characteristics of the study subjects

Total With With With Atopic
ota
Variables Asthma Rhinitis Dermatitis
n % % P % p % p

Asthma

Yes 61 25 - 59.0 18.0
Rhinitis

No 2201 808 114 ;o001 - 53 0.0001

Yes 467 192 77 - 33
Atopic dermatitis

No 2582 96 1.9 00001 168 00001

Yes 86 4 12.8 384 -

*P<0.05, **P<0.01, ***P<0.001, P values were generated by Ro-Scott chi-square test.
AD=allergic diseases, Significant values are only displayed.

Percentile values were applied sample weight for analysis.
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Table 5. Association between dietary patterns and allergic diseases

of the study subjects by binary logistic regression

Variables

Quartile (OR/95%CI)

Q1

Q2

Q3

Q4

Pattern I

Allergic diseases
Asthma
Rhinitis

Atopic dermatitis

‘General food’

1
1
1
1

1.269(0.945-1.703)
1.009(0.454-2.239)
1.280(0.932-1.758)
1.274(0.721-2.250)

1.156(0.875-1.528)
1.273(0.552-2.935)
1.209(0.897-1.630)
1.158(0.576-2.330)

1.143(0.834-1.566
1.175(0.521-2.650
1.121(0.798-1.574

(

)
)
)
0.871(0.389-1.951)

Pattern II ‘Westernized and instant food’

Allergic diseases
Asthma
Rhinitis

Atopic dermatitis

1
1
1
1

1.215(0.850-1.736)
3.205(1.378-7.458)
1.269(0.865-1.862)
1.163(0.429-3.151)

1.287(0.938-1.766)
1.851(0.661-5.186)
1.153(0.821-1.618)
2.204(0.959-5.065)

1.587(1.147-2.195)
2.880(1.139-7.281)
1.380(0.981-1.942)
3.591(1.615-7.985)

Pattern I ‘Bread and sugar’

Allergic diseases
Asthma
Rhinitis

Atopic dermatitis

1
1
1
1

0.983(0.719-1.345)
1.027(0.497-2.122)
1.158(0.832-1.614)
0.591(0.305-1.144)

0.904(0.662-1.235)
1.013(0.470-2.184)
1.018(0.710-1.459)
0.721(0.408-1.273)

0.685(0.487-0.964)
0.498(0.181-1.370)
0.842(0.584-1.215)
0.397(0.194-0.814)

Pattern IV ‘Grain and kimchi’

Allergic diseases
Asthma
Rhinitis

Atopic dermatitis

1
1
1
1

0.928(0.688-1.253)
0.786(0.426-1.448)
1.004(0.722-1.397)
0.657(0.390-1.106)

0.807(0.603-1.081)
0.879(0.379-2.038)
0.968(0.693-1.352)
0.499(0.257-0.969)

0.657(0.485-0.888)
0.611(0.262-1.425)
0.784(0.562-1.094)
0.328(0.158-0.682)

Age, excercise and daily energy intake were controlled.

OR=o0dds ratio, 95%CI=95% confidence interval
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Table 6-1. Association between dietary patterns and allergic diseases for

male

Male

Variables

Quartile (OR/95%CI)

Q1

Q2

Q3

Q4

Pattern I ‘General food’

Allergic diseases

1
Asthma 1
Rhinitis 1

1

Atopic dermatitis

1.379(0.816-2.329
2.068(0.550-7.773
1.248(0.713-2.185

)
)
)
2.381(0.922-6.152)

1.409(0.830-2.389)
3.143(0.571-17.300)
1.247(0.696-2.234)
2.706(0.796-9.193)

1.418(0.777-2.587)

3.015(0.498-18.256)
1.166(0.600-2.263)
2.275(0.573-9.031

Pattern II ‘Westernized and instant food’

Allergic diseases
Asthma
Rhinitis

R

Atopic dermatitis

1.160(0.661-2.037)
3.757(0.524-26.948)
1.191(0.640-2.219)
1.125(0.304-4.162)

1.398(0.821-2.382)
2.414(0.298-19.571)
1.286(0.715-2.314)
1.605(0.533-4.837)

1.758(1.036-2.981)
3.083(0.416-22.824)
1.678(0.943-2.984)
2.500(0.890-7.023)

Pattern I ‘Bread and sugar’

Allergic diseases

1
Asthma 1
Rhinitis 1

1

Atopic dermatitis

1.080(0.624-1.869
1.530(0.391-5.991)
1.245(0.697-2.222)
1.059(0.356-3.150)

1.145(0.668-1.962
1.290(0.222-7.495
1.233(0.660-2.304

(

)
)
)
1.324(0.568-3.089)

0.671(0.382-1.178
0.457(0.062-3.359
0.876(0.456-1.651

(

)
)
)
0.494(0.162-1.502)

Pattern IV ‘Grain and kimchi’

Allergic diseases 1
Asthma 1
Rhinitis 1

1

Atopic dermatitis

0.982(0.624-1.548)
0.409(0.128-1.306)
1.140(0.685-1.898)
0.664(0.290-1.433)

0.947(0.583-1.540)
0.528(0.127-2.205)
1.152(0.685-1.937))
0.559(0.233-1.341)

0.668(0.424-1.051)
0.565(0.144-2.211)
0.789(0.458-1.360)
0.424(0.180-0.999)

Age, excercise and energy daily intake were controlled.

OR=o0dds ratio, 95%CI=95% confidence interval
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Table 6-2. Association between dietary patterns and allergic diseases for

female

Female

Variables

Quartile (OR/95%CI)

Q1

Q2

Q3

Q4

Pattern I ‘General food’

Allergic diseases

1
Asthma 1
Rhinitis 1

1

Atopic dermatitis

1.135(0.780-1.652
0.635(0.237-1.701
1.255(0.832-1.895

)
)
)
0.646(0.257-1.620)

0.892(0.618-1.287
0.632(0.218-1.833
1.071(0.721-1.589

(

)
)
)
0.530(0.191-1.472)

0.833(0.537-1.292
0.491(0.156-1.545
0.951(0.610-1.482

(

)
)
)
0.395(0.107-1.453)

Pattern II ‘Westernized and instant food’

Allergic diseases

1
Asthma 1
Rhinitis 1

1

Atopic dermatitis

1.271(0.843-1.914)
3.091(1.130-8.457)
1.321(0.869-2.009)
1.125(0.288-4.401)

1.247(0.835-1.863)
1.752(0.530-5.793)
1.096(0.722-1.665)
3.272(1.070-10.003)

1.532(1.056-2.221)
3.315(1.010-10.882)
1.207(0.826-1.766)
5.504(1.957-15.485)

Pattern Il ‘Bread and sugar’

Allergic diseases

1
Asthma 1
Rhinitis 1

1

Atopic dermatitis

0.960(0.680-1.355)
0.861(0.343-2.163)
1.157(0.801-1.671)
0.303(0.128-0.719)

0.759(0.500-1.151)
1.017(0.410-2.524)
0.916(0.591-1.421)
0.243(0.092-0.638)

0.796(0.508-1.248
0.739(0.209-2.619
0.889(0.581-1.362

(

)
)
)
0.411(0.131-1.294)

Pattern IV ‘Grain and kimchi’

Allergic diseases 1
Asthma 1
Rhinitis 1

1

Atopic dermatitis

0.920(0.616-1.374)
1.245(0.527-2.943)
0.936(0.615-1.425)
0.653(0.294-1.452)

0.700(0.475-1.032)
1.303(0.496-3.422)
0.842(0.560-1.266)
0.396(0.152-1.026)

0.690(0.466-1.020)
0.715(0.242-2.110)
0.847(0.567-1.264)
0.116(0.026-0.519)

Age, excercise and energy daily intake were controlled.

OR=o0dds ratio, 95%CI=95% confidence interval
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Table 7-1. Association between dietary patterns and allergic diseases for

age 20-40
Age 20-40
Variables Quartile (OR/95%CI)
Q1 Q2 Q3 Q4

Pattern II ‘Westernized and instant food’
Allergic

. 1 1.720(0.886-3.339) 1.522(0.820-2.826) 1.777(1.001-3.155)
diseases
Asthma 1 2.252(0.422-12.005) 1.673(0.306-9.165) 1.943(0.382-9.889)
Rhinitis 1 1.625(0.822-3.212) 1.142(0.621-2.101) 1.382(0.774-2.466)
Atopic

. 1 9.222(1.017-83.658) 17.852(2.163-147.324) 22.088(2.808-173.738)

dermatitis

Pattern IV ‘Grain and kimchi’

Allergic

) 1 0.814(0.577-1.149) 0.789(0.539-1.156)
diseases
Asthma 1 0.664(0.301-1.466) 0.720(0.233-2.225)
Rhinitis 1 0.882(0.609-1.277) 0.964(0.620-1.497)
Atopic

. 1 0.651(0.348-1.218) 0.696(0.347-1.396)

dermatitis

0.655(0.408-1.051)

1.162(0.404-3.341)

0.893(0.535-1.489)

0.119(0.027-0.522)

Age, excercise and energy daily intake were controlled.

OR=o0dds ratio, 95%CI=95% confidence interval
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Table 7-2. Association between dietary patterns and allergic diseases for

age 41-65
Age 41-65
Variables Quartile (OR/95%CI)
Q1 Q2 Q3 Q4
Pattern II ‘Westernized and instant food’
Allergic
. 1 0.963(0.651-1.424) 1.114(0.748-1.659) 1.106(0.582-2.105)
diseases
Asthma 1 3.322(1.172-9.417) 0.732(0.161-3.336) 1.397(0.277-7.052)
Rhinitis 1 1.065(0.704-1.610) 1.194(0.782-1.823) 1.037(0.510-2.109)
Atopic
. 1 0.590(0.150-2.328) 0.633(0.170-2.365) 1.602(0.420-6.116)
dermatitis

Pattern IV ‘Grain and kimchi’

Allergic

) 1 1.573(1.009-2.454)
diseases
Asthma 1 2.053(0.508-8.288)
Rhinitis 1 1.641(1.001-2.691)
Atopic

. 1 1.072(0.250-4.595)

dermatitis

1.219(0.765-1.942)

2.510(0.656-9.602)
1.351(0.818-2.232)

0.194(0.030-1.241)

1.053(0.677-1.639)

0.539(0.097-2.998)
1.054(0.661-1.681)

1.094(0.282-4.247)

Age, excercise and energy daily intake were controlled.

OR=o0dds ratio, 95%CI=95% confidence interval
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Table 8. Association of between instant and fermented food intake
with allergic diseases of the study subjects by binary logistic
regression
Quartile (OR/95%CI)
Variables

Q1 Q2

Q3

Q4

Instant food group

Allergic
. 1  1.086(0.797-1.480)
diseases
Asthma 1 0.801(0.391-1.640)
Rhinitis 1 0.981(0.717-1.342)
Atopic

. 1 2.683(1.313-5.484)
dermatitis

0.939(0.690-1.79)

0.740(0.365-1.503)
0.953(0.668-1.308)

1.641(0.788-3.417)

0.815(0.566-1.172)

0.495(0.232-1.503)
0.790(0.536-1.164)

1.521(0.720-3.215)

Fermented food group

Allergic
) 1 0.857(0.645-1.139)
diseases
Asthma 1 2.031(0.965-4.275)
Rhinitis 1 0.952(0.705-1.285)
Atopic

. 1 0.785(0.427-1.444)
dermatitis

0.705(0.507-0.981)

1.060(0.465-2.419)
0.827(0.583-1.175)

0.416(0.208-0.834)

0.832(0.602-1.149)

1.096(0.417-2.877)
0.971(0.689-1.368)

0.454(0.205-1.006)

Age, excercise and daily energy intake were controlled.

OR=o0dds ratio, 95%CI=95% confidence interval
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Table 9-1. Association of between instant and fermented food intake

with allergic disea

ses for male

Male
Variables Quartile (OR/95%CI)
Q1 Q2 Q3 Q4

Instant food group
Allergic

. 1 2.039(1.206-3.445) 1.487(0.839-2.633) 1.288(0.719-2.308)
diseases
Asthma 1 1.975(0.268-14.541) 1.373(0.196-9.602) 0.645(0.174-2.386)
Rhinitis 1 1.476(0.859-2.536) 1.355(0.737-2.493) 1.125(0.613-2.066)
Atopic

» 1  11.535(3.178-41.868) 3.820(0.948-15.404) 4.427(1.182-16.577)

dermatitis

Fermented food group

Allergic 1
diseases
Asthma 1
Rhinitis 1
Atopic 1
dermatitis

0.874(0.545-1.402)

2.066(0.495-8.629)
0.853(0.504-1.444)

1.513(0.662-3.579)

0.773(0.460-1.298)

1.808(0.324-10.095)
0.777(0.440-1.372)

0.831(0.334-2.068)

0.814(0.488-1.357)

1.521(0.224-10.356)
0.842(0.472-1.503)

0.760(0.246-2.346)

Age, excercise and daily energy intake were controlled.

OR=o0dds ratio, 95%CI=95% confidence interval
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Table 9-2. Association of between instant and fermented food intake

with allergic diseases for female

Female
Variables Quartile (OR/95%CI)
Q1 Q2 Q3 Q4

Instant food group
Allergic

. 1 0.740(0.505-1.086) 0.750(0.510-1.102) 0.686(0.433-1.087)
diseases
Asthma 1 0.524(0.218-1.261) 0.634(0.268-1.501) 0.657(0.242-1.781)
Rhinitis 1 0.798(0.539-1.182) 0.771(0.518-1.149) 0.698(0.426-1.144)
Atopic

. 0.799(0.308-2.074) 1.358(0.589-3.131) 0.904(0.322-2.541)

dermatitis

Fermented food group

Allergic
) 9 1 0.845(0.575-1.243) 0.641(0.415-0.991) 0.831(0.552-1.250)
diseases
Asthma 1 2.008(0.787-5.120) 0.660(0.241-1.805) 0.824(0.276-2.458)
Rhinitis 1 1.044(0.691-1.579) 0.861(0.553-1.341) 1.072(0.704-1.633)
Atopic

. 1 0.350(0.148-0.827) 0.149(0.048-0.468) 0.294(0.102-0.846)
dermatitis

Age, excercise and daily energy intake were controlled.

OR=o0dds ratio, 95%CI=95% confidence interval
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Table 10. Association between variables and having how many allergic

diseases of the study subjects by logistic regression

Quartile (OR/95%CI)

Variables

Q1 Q2 Q3 Q4
Pattern I ‘General food’
Total 1vsO 1 1.224(0.895-1.674) 1.083(0.813-1.444) 1.150(0.825-1.604)
2vs 0 1 1.685(0.791-3.587) 1.863(0.788-4.403) 1.033(0.357-2.990)
Male 1vsO 1 1.190(0.680-2.083) 1.173(0.674-2.041) 1.283(0.683-2.413)
2vs 0 1 5.390(1.301-22.320) 7.026(1.251-39.466) 3.998(0.409-39.098)
Female 1vsO 1 1.209(0.818-1.788) 0.909(0.611-1.353) 0.889(0.579-1.441)
2vs 0 1 0.692(0.239-2.000) 0.797(0.260-2.442) 0.486(0.125-1.887)

Pattern I ‘Westernized and instant food’

lvsO 1
Total 2 vs 0 1
lvsO 1
Male 2vs0 1
Female 1vs 0 !
2vs 0 1

1.509(0.727-1.542)
5.201(1.693-15.981)
1.039(0.583-1.853)
4.524(0.467-43.867)
1.097(0.714-1.685)
5.371(1.702-16.951)

1.231(0.885-1.712)
2.783(0.853-9.076)
1.349(0.778-2.338)
3.029(0.302-30.383)
1.194(0.790-1.804)
2.561(0.706-9.291)

1.426(1.016-2.001)
5.651(1.812-17.623)
1.564(0.908-2.694)
6.762(0.737-62.056)
1.411(0.958-2.079)
4.438(1.306-15.086)

Pattern II ‘Bread and sugar’

Total l1vsO 1 0.958(0.691-1.329) 0.842(0.601-1.179) 0.699(0.495-0.987)
2vs 0 1 1.209(0.599-2.442) 1.498(0.718-3.124) 0.528(0.186-1.499)
Male l1vsO 1 0.985(0.553-1.754) 1.017(0.598-1.731) 0.645(0.376-1.107)
2vs 0 1 2.365(0.564-9.911) 2.929(0.515-16.649) 0.952(0.140-6.463)
Female lvsO 1 0.976(0.681-1.399) 0.727(0.467-1.134) 0.850(0.534-1.353)
2vs 0 1  0.839(0.356-1.977) 1.013(0.392-2.613) 0.353(0.062-2.014)
Pattern IV ‘Grain and kimchi’
Total lvsO 1 0.968(0.706-1.325) 0.782(0.560-1.093) 0.678(0.493-0.933)
2vs 0 1 0.667(0.324-1.332) 0.997(0.489-2.033) 0.501(0.227-1.105)
Male lvsO 1  1.088(0.683-1.734) 0.992(0.581-1.695) 0.718(0.452-1.142)
2vs 0 1  0487(0.168-1.412) 0.741(0.247-2.220) 0.424(0.122-1.471)
Female lvsO 1 0.929(0.610-1.413) 0.640(0.417-0.983) 0.689(0.461-1.058)
2vs 0 1  0.847(0.321-2.236) 1.289(0.505-3.289) 0.598(0.201-1.782)
Instant food group
Total lvsO 1 1.037(0.759-1.418) 0.924(0.666-1.282) 0.843(0.577-1.230)
2vs 0 1  1.485(0.654-3.368) 1.073(0.464-2.483) 0.566(0.225-1.428)
Male l1vsO 1 1.868(1.076-3.245) 1.436(0.784-2.627) 1.327(0.722-2.440)
2vs 0 1  3.544(0.611-20.567) 1.949(0.318-11.941) 0.892(0.234-3.408)
Femnale lvsO 1 0.727(0.493-1.073) 0.735(0.489-1.105) 0.696(0.434-1.118)
2vs 0 1  0.855(0.302-2.418) 0.891(0.335-2.371) 0.582(0.156-2.170)
Fermented food group
Total lvsO 1 0.778(0.570-1.063) 0.679(0.479-0.962) 0.835(0.598-1.165)
2vs 0 1 1.837(0.901-3.742) 0.922(0.413-2.058) 0.807(0.314-2.071)
Male 1vsO 1  0.762(0.464-1.253) 0.741(0.426-1.289) 0.790(0.467-1.337)
2vs 0 1 2.254(0.705-7.208) 1.188(0.282-5.015) 1.023(0.208-5.031)
Female lvsO 1 0.791(0.519-1.204) 0.623(0.396-0.979) 0.854(0.552-1.321)
2vs 0 1 1.558(0.615-3.944) 0.697(0.258-1.881) 0.669(0.206-2.175)

Age, excercise and daily energy intake were controlled. OR=o0dds ratio, 95%CI=95% confidence

interval, O=without allergic disease, 1=with allergic disease, 2=2 and more allergic diseases
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