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Relation of polyunsaturated fatty acid, n—3 fatty acid and n—6 fatty acid intakes and
atopic dermatitis in the 9~ 11 year old children: KNHANES 2013 ~ 2015*
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Food and Nutrition Major, Division of Food Science and Culinary Arts, Shinhan University, Uijeongbu, Gyeonggi 11644, Korea

ABSTRACT

Purpose: This study was conducted to investigate the relationship between atopic dermatitis and dietary fat and fatty acid
(FA) intakes in 9~ 11 year old children, Methods: We analyzed data from the combined 2013 ~ 2015 KNHANES (Korean
National Health and Nutrition Examination Survey), Subjects were divided into two groups according to atopic dermatitis (AD);
with AD and without AD, Data pertaining to macronutrients and FA intakes were obtained by a single 24-h dietary recall, Food
sources were identified based on the amounts of total fat and FA consumption according to each food. The associations
between each FA intake and atopic dermatitis were analyzed using simple and multiple logistic regression analyses, Age, sex,
body mass index (BMI) and income levels were adjusted as covariates, Results: Of the participants, 17,69% suffered from
atopic dermatitis, Children with AD had significantly lower fat percentages of total energy and higher carbohydrate
percentages of total energy than normal children, Percentages of energy and intakes of polyunsaturated fatty acid (PUFA),
n=3 FA and n—6 FA in children with AD were significantly lower than those in normal children, In the FA, linoleic acid,
y—linoleic acid and a—linolenic acid levels of children with AD were significantly lower than those of normal children, However,
the P/S ratio and n—6/n—3 ratio did not differ significantly between children with AD and normal children, Soybean oil was
the main contributor to PUFA, n—3 FA and n—6 FA in both groups, while perilla seed oil and mackerel were the major food
sources of n—3 FA in children with atopic dermatitis, Atopic dermatitis was significantly correlated with low—fat and
high—carbohydrate diets, The adjusted odds ratios were 0,966, 0.776 and 0,963 for PUFA, n—-3 FA, and n—6 FA intakes,
respectively, Conclusion: The present study provides reliable evidence regarding the relationship between fat and FA
intakes and AD in Korean children 9 ~ 11 years of age.
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Table 1. General characteristics of the subjects
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A HPARe] &AL (8,199.76 £394.88 mg vs. 9,450.16 +
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Total Without AD With AD
(n=752) (n=619) (h=133) P value

Age 10.04 + 0.03" 10.01 £0.03 10.20 = 0.07 < 0.001
Gender Male 407 (52.35)? 337 (52.15) 70 (53.26) 0.832

Female 345 (47.65) 282 (47.85) 63 (46.74)
Height (cm) 143.73 = 0.30 143.75 = 0.33 143.67 = 0.79 < 0.001
Weight (kg) 39.12 £ 0.41 39.18 £ 0.42 38.85 £ 1.03 < 0.001
BMI (kg/m?) 18.74 £0.15 18.77 £ 0.16 18.63 +0.38 <0.001
Residence area Urban 609 (81.74) 497 (80.72) 112 (86.38) 0.128

Rural 143 (18.26) 122 (19.28) 21 (13.62)

General Housing 258 (37.18) 210 (36.42) 48 (40.66) 0.408
Type of house

Apartment 494 (62.82) 409 (63.58) 85 (59.34)

Low 73 (8.65) 65 (9.34) 8 (5.53) 0.027

Middle-low 186 (26.99) 141 (24.80) 45 (37.01)
Income

Middle-high 272 (36.22) 233 (38.02) 39 (27.97)

High 221 (28.14) 180 (27.84) 41 (29.49)
1) mean = SE

2) n (%)
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Table 2. Nutritional intakes of the subjects according to atopic dermatitis

Total Without AD With AD adjusted
(n =752 (N =619 (N =133) pvale o aiue?
Daily intake
Energy (kcal) 1,994.78 + 28.48" 1,999.79 = 32.23 1,972.66 = 64.22 0.710 0.677
Fat (9) 53.48 = 1.12 54.26 = 1.27 50.02 + 2.33 0.112 0.098
SFA (9) 18.22 +0.43 18.41 = 0.47 17.39 = 0.90 0.311 0.307
MUFA (g) 17.43 £0.41 17.7 = 0.46 16.22 +0.81 0.116 0.098
PUFA (Q) 10.73 £0.27 11.00 = 0.31 9.57 =0.44 0.007 0.005
n-3 FA () 1.34 =0.04 1.39 =0.05 1.13 = 0.07 0.002 0.002
n-6 FA (9) 9.48 =0.25 9.71 £0.28 8.48 + 0.41 0.011 0.008
PUFA:SFA ratio 0.69 +0.02 0.69 +0.02 0.66 +0.04 0.555 0.473
n-6:n-3 FA ratio 8.96 + 0.26 8.92 +0.30 9.14 = 0.44 0.683 0.968
Linoleic acid (mgQ) 9,219.20 + 243.24 9,450.16 + 280.39 8,199.76 + 394.88 0.008 0.006
Y-linoleic acid (mg) 2.56 +0.52 2.85 +0.63 1.29 +0.38 0.035 0.040
a-linolenic acid (Mg) 1,161.08 = 40.72 1,202.93 + 46.45 976.35 = 62.33 0.002 0.002
Percentage of energy
CHO 62.12 =0.39 61.78 =0.44 63.64 =0.75 0.032 0.032
Protein 14,22 +0.20 14.26 + 0.23 14.06 + 0.37 0.657 0.615
Fat 23.66 = 0.31 23.96 =0.34 22.30 = 0.57 0.012 0.014
SFA 7.97 £0.13 8.06 £0.15 7.58 +0.24 0.087 0.111
PUFA 4.73 £0.09 4.82 £0.10 4.79 £0.15 0.001 0.002
n-3 FA 0.60 = 0.02 0.61 =0.02 0.52 £0.04 0.023 0.027
n-6 FA 4.17 =0.08 4.25 = 0.09 3.80£0.13 0.003 0.003
SFA, saturated fatty acid; MUFA, monounsaturated fafty acid; PUFA, polyunsaturated fatty acid; n-3 FA, n-3 fatty acid; n-6 FA, n-6 fatty
acid
1) mean = SE

2) adjusted by age, sex, BMI and income
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Table 3. Main food sources of total fat and fatty acids by atopic dermatitis

Rank Total (n = 752) Without AD (n = 619) With AD (n = 133)

Food name %" Ccum%? Food name % cum? Food name % Cum?
Total fat
1 Pork 12.97 12.97  Pork 12.95 12.95  Pork 13.03 13.03
2 Milk 9.19 22.16 Milk 9.12 22.07 Milk 9.57 22.60
3 Soybean oil 8.31 30.47  Soybean ail 8.41 30.48  Soybean ail 7.82 30.41
4 Beef 6.24 36.71  Beef 6.06 36.55  Beef 7.12 37.54
5 Egg 5.66 4237  EQg 5.68 4223  EQg 5.55 43.09
6 Bread 4.26 46.63  Ramen 417 46.39  Bread 5.39 48.47
7 Ramen 4.20 50.83  Bread 4.04 50.43 Ramen 4.38 52.85
8 Chicken 3.12 53.95  Chicken 3.09 53.52  Chicken 3.27 56.12
9 Cookies and biscuits 2.93 56.88  Cookies and biscuits 3.01 56.54  Cake 2.59 58.71
10 Snack 2.59 59.47  Snack 2.70 59.24  Cookies and biscuits 2.49 61.19
SFA
1 Milk 18.24 18.24  Milk 18.13 18.13  Milk 18.81 18.81
2 Pork 1417 3241  Pork 14.21 32.34  Pork 13.96 32.77
3 Beef 6.01 38.42  Beef 5.90 38.24  Beef 6.55 39.32
4 Ramen 5.49 4391  Ramen 5.45 43.69  Ramen 5.71 45.02
5 EQg 4,32 48.24  Icecream 4.47 48.16  Bread 4.39 49.41
6 Ilcecream 4.15 52.39  EQgQ 4.34 5250 EQg 4.24 53.65
7 Cookies and biscuits 3.72 56.11 Cookies and biscuits 3.79 56.30 Cookies and biscuits 3.37 57.01
8 Bread 3.47 59.58  Soybean oil 3.47 59.77  Soybean oil 3.19 60.21
9 Soybean oil 3.42 63.00  Snack 3.37 63.13  Chocolate 2,79 63.00
10 Snack 3.14 66.14  Bread 3.28 66.41  Cake 2.63 65.63
MUFA
1 Pork 17.47 17.47 Pork 17.43 17.43 Pork 17.70 17.70
2 Milk 8.05 25.52  Milk 7.98 25.41  Mik 8.41 26.10
3 Beef 7.53 33.05 Beef 7.38 32.79  Beef 8.28 34.38
4 Egg 637 3942 Egg 638 3917 Egg 629  40.68
5 Soybean oil 5.91 45.33  Soybean ail 5.98 45.15  Soybean oil 5.58 46.25
6 Ramen 4.30 49.63 Ramen 4.26 49.41 Bread 5.55 51.80
7 Bread 4.27 53.90 Bread 4.02 53.43 Ramen 4.49 56.29
8 Chicken 3.57 57.47  Chicken 3.53 56.96  Chicken 3.76 60.05
9 Cookies and biscuits 3.23 60.70  Cookies and biscuits 3.33 60.28  Cookies and biscuits 2,76 62.81
10 Rape seed ol 3.08 63.78  Rape seed all 3.19 63.47  Sesame oil 2.68 65.49
PUFA
1 Soybean oil 23.79 23.79  Soybean oil 23.87 23.87  Soybean oil 23.33 23.33
2 Pork 8.30 32.08 Pork 8.15 32.02  Pork 9.05 32.38
3 Mayonnaise 6.13 38.21 Mayonnaise 6.42 38.44  EQg 5.80 38.18
4 Egg 5.82 4403 EQg 5.83 44.27  Sesame oll 5.22 43.40
5 Bread 4.23 48.26  Bread 4.09 48.36  Bread 4.95 48.35
6 Sesame ol 4.23 52.49  Sesame oil 4.04 52.41  Mayonnaise 4.59 52.94
7 Tofu 3.94 56.43  Tofu 3.87 56.27  Tofu 4.32 57.26
8 Ramen 3.10 59.63 Ramen 3.07 59.34 Ramen 3.26 60.52
9 Cake 2.29 61.82 Cake 2.35 61.69  Chicken 2.01 62.53
10 Rape seed oil 2.17 63.99  Rape seed aill 2.24 63.92 Cake 1.98 64.50
n-3 FA
1 Soybean oil 25.24 25.24  Soybean oil 25.05 25.05  Soybean oil 26.33 26.33
2 Perilla seed ail 8.18 33.42  Perilla seed oll 8.51 33.55  Periilla seed oil 6.33 32.66
3 Mayonnaise 5.83 39.26  Mayonnaise 6.04 39.60  Mackerel 5.27 37.93

1) Percentages of total infake
2) Cumulative percentages of total intake
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Table 3. Main food sources of fotal fat and fafty acids by atopic dermatitis (continued)

Rank Total (n = 752) Without AD (n = 619) With AD (n = 133)

Food name %" Ccum%? Food name % cum? Food name % Cum?
4 Rape seed oil 4,98 44.23  Rape seed aill 5.06 44.66  Mayonnaise 4.65 42.58
5 Pork 3.45 47.68  Pork 3.35 48.01  Rape seed oil 4.50 47.08
6 Egg 3.31 50.99  Cake 3.32 51.33  Pork 4.01 51.09
7 Tofu 3.28 54.28 EQg 3.30 54.63  Tofu 3.86 54.94
8 Cake 3.18 57.45  Tofu 3.18 57.82  Egg 3.38 58.33
9 Mackerel 2.94 60.40  Bread 2.77 60.59  Bread 3.18 61.51
10 Bread 2.83 63.23  Mackerel 2.53 63.12  Cake 2.35 63.86
n-6 FA
1 Soybean oil 24.07 24.07 Soybean oil 2418 24,18  Soybean oil 23.52 23.52
2 Pork 9.53 33.61  Pork 9.42 33.60  Pork 10.12 33.64
3 Mayonnaise 6.11 39.72  Mayonnaise 6.41 40.01 Sesame il 5.67 39.31
4 Egg 5.63 4535 EQg 5.64 4565  EQg 5.58 44.89
5 Sesame ol 4.61 49.96  Sesame oil 4.4 50.06 Bread 4.73 49.61
6 Tofu 413 54.10  Tofu 4.06 54.12  Mayonnaise 4.56 54.17
7 Bread 3.96 58.05 Bread 3.81 57.93  Tofu 4.50 58.67
8 Ramen 3.40 61.45 Ramen 3.37 61.30 Ramen 3.57 62.24
9 Milk 2.18 63.63 Cake 2.18 63.48  Milk 2.36 64.61
10 Cake 214 65.77  Milk 2.14 65.63  Chicken 2.08 66.68
1) Percentages of total infake
2) Cumulative percentages of total intake
Table 4. Logistic regression analysis of the subjects according fo afopic dermatitis

Model 1" Model 2?2
p value p value
OR 95% ClI OR 95% ClI

Energy (kcal) 1.000 1.000 ~ 1.000 0.712 1.000 1.000 ~ 1.000 0.682
CHO (% of energy) 1.024 1.001 ~ 1.047 0.039 1.024 1.001 ~ 1.047 0.040
Fat (% of energy) 0.969 0.945 ~ 0.994 0.014 0.970 0.946 ~ 0.995 0.019
Fat () 0.994 0.987 ~ 1.002 0.136 0.994 0.987 ~ 1.001 0.119
SFA () 0.990 0.970 ~ 1.010 0.337 0.990 0.971 ~1.010 0.335
MUFA (g) 0.985 0.965 ~ 1.005 0.141 0.984 0.964 ~ 1.004 0.119
PUFA (9) 0.967 0.941 ~ 0.994 0.016 0.966 0.941 ~ 0.992 0.011
n-3 FA (9) 0.778 0.646 ~ 0.937 0.008 0.776 0.643 ~0.936 0.008
n-6 FA () 0.965 0.936 ~ 0.995 0.023 0.963 0.935 ~ 0.993 0.015
PUFA:SFA ratio 0.863 0.512 ~ 1.454 0.579 0.836 0.499 ~ 1.398 0.493
n-6:n-3 FA ratio 1.006 0.978 ~ 1.034 0.686 1.000 0.972 ~1.030 0.982

SFA, saturated fatty acid; MUFA, monounsaturated fatty acid; PUFA, polyunsaturated fatty acid; n-3 FA, n-3 fatty acid; n-6 FA, n-6 fatty

acid
1) unadjusted model
2) adjusted model by age, sex, BMI and income
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