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Effects of Dietary Habits and Nutrient Intakes on Skin Condition
of Female University Students”
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’Department of Food and Nutrition, Keimyung University, Daegu 704-701, Korea

ABSTRACT

The purpose of this study was to investigate the effects of dietary habits and nutrient intakes on skin condition of fe-
male university students. The subjects were 95 female university students in Daegu. This study examined anthro-
pometric measurements, dietary intake, food intake habits and skin condition (moisture, elasticity, sebum (U-zone, T-
zone), pores, evenness and melanin pigmentation. The subjects in this study had an average age of 21.4, an average
height and weight of 161.2 cm and 52.9 kg, respectively, and the average body mass index (BMI) was 20.3 kg/m”. The
means of skin elasticity, pores, evenness, and melanin pigmentation were within the normal range of women in their
20s and the skin moisture state was slightly lower than the normal range, which showed a dry tendency. The sebum in
the U-zone and the T-zone was lower than the standard values, which showed less secretion in both areas. The subjects
with high nut intake showed a better skin pore state (p <0.05). Those with a high intake of instant foods showed a
sig-nificantly low skin moisture and a significantly higher sebum rate (p <0.05). The group with high skin elasticity
and the group with less melanin pigmentation showed a significantly low animal protein intake (p <0.05). The group
with high skin elasticity also showed a significantly higher vitamin A and niacin intakes as well (p <0.05). The group
with high skin evenness showed a significantly lower animal lipid intake and a significantly higher vitamin E intake
(p €0.05). In addition, those with high skin elasticity and evenness as well as low melanin pigmentation showed a ten-
dency of high intake of antioxidant vitamins, such as vitamin A, carotene, vitamin C or vitamin E. In summary, a mod-
erate intake of plant-based products and also the antioxidant vitamins within such products seems to have a beneficial
effect on maintaining a healthy and good skin condition. (Korean J Nutr 2010; 43(3): 233~245)

KEY WORDS: nutrient intake, skin moisture, skin elasticity, skin evenness, skin melanin, female university student.
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Table 1. General characteristics of the subjects

Mean + SD (N = 95)

General characteristics

Age (yrs) 21.4+19
Height (cm) 161.2 +£13.2
Weight (kg) 52.9 + 8.4
BMI” (kg/m?) 20.3 + 2.9

1) Body Mass Index

Table 2. Mean skin health status of the subjects
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Criteria of women in her 20s

Skin Detections Items Mean = SD (N = 95)

Bad Normal Good
Skin moisture 38.9 + 3.1 0—40 41-80 81-100
Skin elasticity 53.6 + 8.4 0—40 41-80 81-100
Skin sebum (U-zone) 9.6+ 4.0 0—-30 (Dry) —70 (Normal) 71-100 (Qily)
Skin sebum (T-zone) 10.1 + 3.9 0—-30 (Dry) —70 (Normal) 71-100 (Qily)
Skin pores 402 £17.1 100—-60 59-20 19-0
Skin evenness 38.1 £ 7.1 100—60 59-20 19-0
Skin melanin 354+ 150 100—-60 59-20 19-0
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Table 3. Skin health status of the subjects according to total water intake frequency

Skin Detections Items < 1,200 mL/d (N = 80) > 1,200 mL/d (N =15) p value
Skin moisture 39.2 + 40" 38.9 * 4.1 NS?
Skin elasticity 56.0 £ 8.2 562 9.0 NS
Skin sebum (U-zone) 9.5+ 4.6 11.4+ 47 NS
Skin sebum (T-zone) 9.6 £43 10.9 = 4.1 NS
Skin pores 40.8 + 16.8 39.1 = 20.2 NS
Skin evenness 427+70 355+83 *
Skin melanin 32.7 £ 12.1 36.7 £ 16.2 NS

1) Mean + SD.
2) NS: Not significantly different at p <0.05 by Student’s t-test
3) = significantly different at p <0.05 by Student’s t-test.

Table 4. Skin health status of the subjects according to pure water intake frequency

Skin Detections ltems < 2cup/d (N=22)

2 cup-4 cup/d (N = 58) > 5cup/d (N=15)

Skin moisture 400 + 4.8"
Skin elasticity 57.1 £ 6.9
Skin sebum (U-zone) 8.4 + 4.1
Skin sebum (T-zone) 11.0+28
Skin pores 38.5 + 15.6
Skin evenness 415+ 6.9
Skin melanin 31.0 £9.8

38.6 3.8 38.9 £ 4.1
52577 55.6 £10.5
9.4 +£39 10.6 £ 4.2
9.8 £38 11.0 = 4.6
39.5+16.3 43.0 + 20.2
38.6 £ 5.9 36.9 £9.9
39.5 158 34.9 £ 14.6

1) Mean = SD
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Table 5. Skin health status of the subjects according to nuts infake habit

Skin Detections ltems > 3 times/wk (N = 21) 1-2 times/wk (N = 43) <1 time/wk (N = 28)

Skin moisture 40.1 +5.0" 38.8 + 4.0 38,5+ 3.7

Skin elasticity 54.5 £ 8.0 55.5 8.2 519 -84

Skin sebum (U-zone) 8.6 +3.5 9.1+ 40 10.2 + 4.0

Skin sebum (T-zone) 88+123 10.5 + 3.6 10.1 = 4.3

Skin pores 35.4 + 12,57 37.7 £11.7° 421 £149°
Skin evenness 40.0 £ 4.9 37.8 £8.3 38.0 £ 6.3

Skin melanin 30.9 £12.9 31.8 £ 147 39.1 £15.0

1) Mean = SD

2) Values with different superscripts within the row are significantly different at p<0.05 by Duncan’s multiple range test

Table 6. Skin health status of the subjects according to instant food intake habit

Skin Detections ltems > 3 fimes/wk (N = 21) 1-2 times/wk (N = 43) <1 time/wk (N = 28)

Skin moisture 37.8 £3.7"%? 37.9 + 3.8% 40.1 +2.3°

Skin elasticity 50.3 £ 6.5 53.0 £ 9.2 550 £ 9.6

Skin sebum (U-zone) 9.5+ 4.1 9.9+ 40 10.1 £ 5.0

Skin sebum (T-zone) 13.2 £3.7° 9.6 £ 4.3° 113 +£3.5°

Skin pores 428 £17.3 40.4 £ 18.8 39.8 £ 14.0
Skin evenness 39.5 £ 6.3 362 +£7.7 412172

Skin melanin 36.8 £16.3 358 £ 14.8 37.1£11.5

1) Mean + SD

2) Values with different superscripts within the row are significantly different at p<0.05 by Duncan’s multiple range test

Table 7. Skin health status of the subjects according to vitamin supplements intake

Skin Detections Items Non-vitamin supplements (N = 73) Vitamin supplements (N = 22) p value

Skin moisture 39.3 37" 36.8 = 4.1 NS?
Skin elasticity 53.7 £ 9.0 52.4 = 6.4 NS
Skin sebum (U-zone) 97 + 42 9.7 +33 NS
Skin sebum (T-zone) 10.6 + 3.6 9.6+ 47 NS
Skin pores 392+ 163 40.8 £ 18.9 NS
Skin evenness 382=+74 38.7 £ 5.6 NS
Skin melanin 35.1 £ 147 37.1 £16.9 NS

1) Mean * SD

2) NS: Not significantly different at p <0.05 by Student’s t-test
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Table 8. Mean daily energy and nutrient intakes of subjects by
24-hour recall method

Nutrient Mean £ SD (N = 95) % KDRIs

Energy (kcal) 1774.6 + 563.2" 845  (EER)?
Carbohydrate (g) 270.2 + 98.4
Total Protein (@) 712+ 345 1582 RD?

- Animal Protein (g) 36.6 + 20.2

- Plant Protein (g) 345+ 17.1
Total Lipid (@) 49.3 = 27.5

- Animal Lipid (g) 262 +16.3

- Plant Lipid (@) 232+ 134
Cholesterol (mg) 332.7 £ 191.1
Fiber (@) 183+ 147 732 (AD?
Ca (mg) 499.7 = 356.6 71.4 (R
P (mg) 960.9 *= 338.5 137.3 (R
Fe (mg) 129 +£9.8 92.1 (RD
Na (mg) 3577.8 £1380.8 238.5 (Al
K (mg) 2337.9 £1012.7 49.7 (Al
Zinc (mg) 8.5+ 3.1 105.8 (R
Vit A (g RE) 773.2 £ 657.8 119.0 (R
Vit B; (mg) 1.1 £ 0.4 99.9 (R
Vit B, (mg) 1.2 £0.6 96.7 (R
Vit B, (mg) 1.9 £0.8 132.1 (R
Niacin (mg) 153+7.4 109.0 (RD
Vit C (mg) 89.0 £ 72.1 8%9.0 (R
Folate (xg) 208.0 = 108.8 52.0 (R
Vit E (mg) 18.1 = 22.1 180.6 (Al
1) Mean *= SD

2) EER: estimated energy requirements, Dietary Reference In-
takes (DRI) for Koreans, 2005

3) Rl: recommended Intake, DRIs for Koreans, 2005

4) Al: adequate Intake, DRIs for Koreans, 2005
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Table 9. Daily energy and nutrient intakes by skin moisture status
of subjects

Skin Moisture

Nutrient p value
Poor (N =62) Good (N = 33)
Energy (kcal) 1790.1 + 548.5" 1776.7 + 573.9 NS
Carbohydrate (g) 266.7 = 102.5 2772 £91.4 NS
Animal Protein (g)  39.1 £ 21.2 321 £17.6 NS
Plant Protein (g) 33.2 £ 15.1 37.1 +20.3 NS
Animal Lipid (g) 27.4 +16.6 239 +15.6 NS
Plant Lipid (@) 22.1+11.5 25.1 £16.3 NS
Cholesterol (mg)  347.9 = 201.8  304.3 £ 148.2 NS
Fiber (g) 17.0 £ 9.7 20.8 = 16.9 NS
Plant Ca (mg) 239.3 = 146.9 260.2 £ 158.7 NS
Animal Ca (mg) 278.6 = 219.8 205.6 £ 173.2 NS
P (mg) 978.0 £328.6  928.9 +359.3 NS
Plant Fe (mg) 98+ 6.2 9.0 £ 6.9 NS
Animal Fe (mg) 34+1.7 3.0+ 1.9 NS

Na (mg) 3498.1 £1270.0 3727.8 £1386.3 NS
K (mg) 2286.2 £ 866.7 24352 £ 1251.5 NS
Zinc (mg) 8.7 £ 3.1 8.1 + 3.1 NS
Vit A (g RE) 781.0 £ 7282  758.8 £ 510.0 NS
Retinol 142.4 £ 117.0 126.0 £ 168.0 NS
Carotene 3637.7 £ 4620.8 3488.4 £ 4379.5 NS
Vit B, (mg) 1.0+ 0.4 1.1 £05 NS
Vit B, (mg) 1.1 £0.4 1.1 £0.8 NS
Vit Bs (mg) 1.9+08 1.9 +0.7 NS
Niacin (mg) 158 £ 8.4 14.4 £ 4.9 NS
Vit C (mg@) 87.8 + 67.7 91.1 = 80.9 NS
Folate (xg) 203.3 = 104.6 217.0£117.3 NS
Vit E (mg) 17.2 £18.0 19.6 = 28.5 NS
1) Mean £ SD

2) NS: not significantly different at p <0.05 by Student’s t-test
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Table 10. Daily energy and nutrient intakes by skin elasticity status
of subjects

Skin Elasticity

Nutrient p value
Poor (N = 44) Good (N =51)
Energy (kcal) 1841.7 + 572.4" 1736.8 + 539.4 NS”
Carbohydrate (g) 280.4 =110.4 261.7 =87.0 NS
Animal Protein (g)  44.0 = 13.1 329 £ 16.7 )
Plant Protein (g) 345+ 174 34.6 £ 17 NS
Animal Lipid (g) 28.0 = 19.2 24.6 = 13.1 NS
Plant Lipid (@) 22.7 = 14.4 23.4 £ 12.5 NS
Cholesterol (mg) 342.4 = 1942 3243 + 235.8 NS
Fiber (g) 20.5 £ 16.6 16.3 = 6.9 NS
Plant Ca (mg) 246.2 = 140.7 246.9 = 133.8 NS
Animal Ca (mg) 243.9 £204.5 261.3 £210.4 NS
P (mg) 1003.3 £ 333.7  924.4 = 341.6 NS
Plant Fe (mg) 11.3 £9.6 80+75 NS
Animal Fe (mg) 3.5+20 30+13 NS

Na (mg) 3465.2 = 1142.1 3674.9 £ 1441.5 NS
K (mg) 2506.6 £ 1125.9 2192.5 + 889.7 NS
Zinc (mg) 8.8 £33 8.1+28 NS
Vit A (g RE) 650.9 = 406.5 915.7 = 657.4 *
Retinol 152.6 = 136.1  122.9 + 88.3 NS
Carotene 2912 = 2419 4336 + 4795 NS
Vit By (mg) 1.1 0.4 1.1 = 0.4 NS
Vit B, (mg) 1.2 +0.7 1.1 £0.5 NS
Vit B¢ (mg) 20+0.8 1.7 £ 0.7 NS
Niacin (mg) 13.8 £ 6.3 16.9 = 8.2 *
Vit C (mg) 945+ 61.7 84.1 £80.0 NS
Folate (xg) 211.3 £130.3 2052 + 1423 NS
Vit E (mg) 20.2 £15.5 145+ 6.8 NS
1) Mean * SD

2) NS: not significantly different at p <0.05 by Student's t-test
3) *: significantly different at p <0.05 by t-test
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Table 11. Daily energy and nutrient intakes by skin evenness status
of subjects

Table 12. Daily energy and nutrient intakes by skin melanin pig-
mentation status of subjects

Skin Evenness

Skin melanin

Nutrient p value Nutrient p value
Poor (N =42) Good (N = 53) Poor (N =55) Good (N = 45)
Energy (kcal) 1737.8 + 529.0" 1823.1 + 567.3 NS Energy (kcal) 1804.1 + 496.6" 1768.7 + 6063 Ns”
Carbohydrate (g) 2722 + 90.8 283.1 NS Carbohydrate (g)  267.6 927  272.8+ 1042 NS
268.8£104.9 Animal Protein (g)  42.0 + 24.3 31.8+ 143 *

Animal Protein (g) 342 +18.9 385+ 21.2 NS Plant Protein (g) 336 + 13.2 35.4 + 20.1 NS
Plant Protein (g) 328+ 128 35.9 +20.0 NS Animal Fat (g) 288+ 167 238 + 15.6 NS
Animal lipid (g) 303+78 243 £11 *3) Plant Fat (g) 213+ 113 259 + 149 NS
Plant lipid (g) 21.8 £ 14.1 242 1+12.8 NS Cholesterol (mg) ~ 337.4 + 189.7  328.5 + 194.1 NS
Cholesterol (mg)  316.1 £+ 186.2 345.9 + 195.2 NS Fiber () 17.7 + 10.4 188 + 17.6 NS
SFA" 8.34+ 58 7.5+ 50 NS Plant Ca (mg) 2089 + 1009 2624+ 1839 NS
MUFA” 84+5.1 8.9 + 5.4 NS Animal Ca (mg)  261.1 £ 198.6  246.1 £ 2156 NS
PUFA® 8.3+ 62 82+ 47 NS P (mg) 1010.7 = 331.5 9162+ 3417 NS
Fiber (9) 18.0 £ 12.0 18.5 £ 16.6 NS Plant Fe (mg) 89 + 82 108 £ 7.6 NS
Plant Ca (mg) 230.1 £ 1085  259.6+ 1769 NS Animal Fe (mg) 35+23 29+ 20 NS
Animal Ca (mg) 2557 +219.5 2512 +1982 NS Na (mg) 3672.0 + 1190.3 3493.1 + 1413.7 NS
P (mg) 9302 +323.1  9853+3513 NS K (mg) 2133.4 +908.7 19627 +1103.6 NS
Plant Fe (mg) 103 + 6.5 97+78 NS Zinc (mg) 8.8 + 3.1 8.15 + 3.1 NS
Animal Fe (mg) 33+19 323+ 1.5 NS Vit A (ug RE) 686.4+ 3362 8513+ 6459 NS
Na (mg) 3544.6 = 1305.3 3604.3 + 13232 NS Refinol 147.4 129.7  127.1 +97.6 NS
K (mg) 2392.1 = 1112.3  2295.1 + 935.1 NS Carotene 2919.9 + 2010.1 41853 +3031.7 NS
Zinc (mg) 83+ 3.1 8.6 + 3.0 NS Vit By (mg) 1.1 + 0.4 1.06 + 0.4 NS
Vit A (ug RE) 691.9 + 400.81  837.6 * 674.6 NS Vit B, (mg) 12+ 04 1.10 = 0.6 NS
Retinol 127.4 +91.8 144.0 + 128.9 NS Vit B¢ (mg) 20+08 1.75 £ 0.6 NS
Carotene 3156.7 = 2693.0 39262 + 2877.6 NS Niacin (mg) 168 £9.2 13.8 = 4.6 NS
Vit Bi (mg) 10+03 12+04 NS Vit C (mg) 85.7 = 50.4 91.8 £ 67.8 NS
Vit B, (mg) 11+04 12+ 046 NS Folate (xg) 207.0 = 88.1 208.9 = 125.4 NS
Vit B, (mg) 18407 19407 NS Vit E (mg) 17.7 £ 13.6 183 + 16.9 NS
Niacin (mg) 14.4 + 6.4 159 + 8.0 NS 1) Mean = SD.
Wemo s messia w3t s ooy e e
Folate (ug) 204.3 + 92.3 210.9 + 121.1 NS
Vit E (mg) 142+ 49 212+ 108 *
1) Mean + 5D 31.8 = 14.3 g© 2 Good°| Poora-X .t} EA iz
2) NS: not significantly different at p <0.05 by Student'’s t-test AF o] FojAd oz Wltt (p < 0.05). &3 #-24l A
3 sentcanty dierent ol p<005 by SuGenis s ol o g A AARE Goodzel Poor? 2
5) MUFA: mono unsaturated fatty acid t} o 739’}0]%3@ /\1 UH ana 31} )j'%/\é A e} AF ek
6) PUFA: poly unsaturated fatty acid e
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41 77 Good .5 Talol ok 43 A2 Bl
Sgick. Bt oA A S5 dehd Ak P2
w2 §)2j21 fol7k glolck BEAY T A
o Sk A%, 714, VL S ] 9
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6) ZAFIIAE2] dekat 9JokA 43)= KDRIs (2005)"
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