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Abstract

24-hour recall is the dietary assessment method most frequently used to evaluate dietary intake; however, accuracy is

an issue when using this method, especially in large-scale studies. The purpose of this study was to assess the validity

of dietary intake estimation using one serving size. Estimates of energy and nutrients taken in over a 24-hr period based

on actual intake amount (24HRAI) and based on estimates of one serving size (24HRSS) were compared. Data were analyzed

using a paired t-test, Pearson’s correlation coefficients, and a cross-classification method. In male subjects, intake levels
of energy, fat, vitamin C, vitamin B;, Zn, and total food measured using 24HRAI were significantly higher than those

measured using 24HRSS. In female subjects, intake of carbohydrates, fiber, fat, vitamin A, vitamin C, vitamin B complexes,

various minerals, and total food measured using 24HRAI were significantly lower than those measured using 24HRSS.

Energy-adjusted Pearson’s correlation coefficients revealed that intake of all nutrients showed a significant positive

relationship between the two measurement methods in both males and females. Cross-classification analysis revealed that

50.5~67.6% of women and 40.3~71% of men were classified in the same quartile of intake of each nutrient when comparing
data from 24HRAI and 24HRSS. We conclude that using one serving size in 24-hr recall analysis was valid and therefore

may be used in studies to assess food consumption in the general adult population. Also, this method can be used to classify
energy and nutrient intake into quartile, which is useful in examining the association between diet and chronic diseases.
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F= Bk, Z1ER e vl e 2N skl = AAk
7b A3etA| F7sk= A olth(Lee & Nieman 2010). o] 23t
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Table 1. General characteristics of the subjects

Variables Criteria n=167
Age(years) 22.1+1.3
Weight(kg) 58.8+11.8
Height(cm) 167.2+7.9
BMI(kg/m?) 20.9+3.0

Male 62(37.1”
Gender

Female 105(62.9)

Living at home with family 35(21.0)

) Dormitory with meal plan 48(28.7)
Residence type )

Self-boarding 81(48.5)

Others 3( 1.8)

o Yes 110(65.9)
Drinking status

No 57(34.1)

. Yes 23(13.8)
Smoking status

No 144(86.2)

Sedentary 16( 9.6)

Light 126(75.4

Activity gh (734)

Mild 20(12.0)

Strong 5( 3.0

Y Meantstandard deviation
2 n(%)
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Table 2. Daily energy and nutrient intakes of the subjects between estimation types of intake

EREL R

Male(n=62) Female(n=105) Total subjects(n=167)
Variables Actual intake Intake 'using. one Actual intake Intake .using one Actual intake Intake .using one
serving s1ze serving S1z¢€ serving S1z¢€
Energy(kcal) 2,070.141,44520  1,615.6+819.8™ 1,591.5+696.5 1,705.0+£796.5 1,769.2+1,060.8 1,671.8+804.0
Carbohydrate(g) 243.5+118.2 222.0+108.8 215.4491.3 240.6+109.3" 225.9+102.7 233.7+109.2
Fat(g) 76.4+82.2 52.9436.9" 52.1439.0 53.0+33.4 61.1459.8 53.0434.6
Protein(g) 80.6+70.5 63.1438.9 60.4+31.2 66.1£33.9 67.9+50.3 65.0435.8
Fiber(g) 13.145.9 13.246.9 12.546.5 14.8£7.4™ 12.746.3 14.2+73™
Vitamin A(1g) 528.1+420.4 522.6+381.6 521.3+351.0 653.8+492.5™" 523.84377.0 605.1457.7"
Vitamin E(mg) 17.4+24.4 153+11.5 16.7+14.0 18.6+11.6 17.0£18.5 17.4+11.7
Vitamin C(mg) 41.9428.8 50.2+40.2" 49.6+35.6 63.0+42.5™ 46.7433.4 58.2+42.0"™
Vitamin B,(mg) 1.741.5 1.240.6" 1.120.6 1.240.6 1.3+1.1 1.240.6
Vitamin B,(mg) 1.3+1.0 1.140.7 1.0£0.5 1.140.7" 1.140.8 1.120.7
Niacin(mg) 16.6+13.6 13.548.2 11.9+6.1 13.8+7.7" 13.749.8 13.747.9
Vitamin Bg(mg) 1.3£1.2 1.340.9 1.1£0.7 1.4+1.0™ 1.240.9 1.3£0.9
Folate(11g) 328.8+191.0 351.94250.5 297.9+164.5 363.74237.2" 309.4+174.8 359.34241.5™
Calcium(mg) 363.9+242.0 346.6+263.3 330.2+197.4 379.1£223.4™ 342.74215.0 367.04238.7"
Phosphorus(mg) 991.7+687.8 836.74509.9 787.3£374.3 884.1+450.7" 863.24521.0 866.5+472.6
Sodium(mg) 3,580.2£1,930.5  3,964.443,0389  3,152.0+1,860.5 4,114.5£2,868.0""  3,310.9+1,892.4  4,058.8+2,924.4"
Potassium(mg) 1,915.8+966.2 1,966.9+1,420.0 1,753.9£955.7  2,170.5+1,387.8"™  1,814.0£959.9  2,094.9+1,399.0""
Iron(mg) 11.4+7.3 11.248.1 10.646.5 12.4£7.2" 10.946.8 11.9+7.5"
Zinc(mg) 10.749.0 8.4+5.0" 8.1442 8.8+4.3 9.146.5 8.644.6
Cupper(mg) 0.9+0.7 1.0+1.2 0.8+0.6 112117 0.8+0.6 1.0£1.17
Cholesterol(mg) 325.2+368.4 250.8+203.7 285.4+229.6 300.1210.1 300.2+288.6 281.84208.5
D Meantstandard deviation
? Significant difference by paired t-test. p<0.05, “p<0.01, “"p<0.001
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Table 3. Daily food intake from food groups of the subjects between estimation types of intake

Male(n=62) Female(n=105) Total subjects(n=167)
Food groups Actual intake Intake .using one Actual intake Intake .using one Actual intake Intake .using one
serving S1z€ serving S1ze serving S1ze
Cereals(g/day) 280.3+170.5")  242.6+102.67  236.7+1174  257.2+1208"  252.9+140.6 251.7+114.3
Potato and starches(g/day) 17.7+33.9 19.6£32.0 39.4+73.9 4324514 31.4+62.9 34.5+46.5
Sugars and sweeteners(g/day) 7.1425.6 45455 5.6£7.0 7.4+79™ 6.2£16.5 6.3+7.3
Pulses(g/day) 27.9+50.7 30.9+55.0 24.5+42.1 30.8+50.2™ 25.8445.3 30.8+51.8*
Nuts and seeds(g/day) 12455 3.7423.6 0.9+4.0 13+4.3° 1.0+4.6 2.2+14.8
Vegetables(g/day) 160.1£110.3 185.0+146.7 155241079  217.0+£1443™  157.0£108.5  205.1+145.5™
Fungi and mushrooms(g/day) 2.1+74 3.7+12.7 2.0+8.2 1.8+7.2 2.1+7.9 2.5+9.6
Fruits(g/day) 22.8481.5 24.2476.3 56.6£128.3 43.7492.8 44.0+114.1 36.4+87.3
Meats(g/day) 211.54352.4 127.1+143.7 117.5£145.6 119.2+118.7 152.4+246.9 122.1+128.2
Eggs(g/day) 24.1433.5 20.1422.6 26.8+32.7 24.2430.4 25.8+32.9 22.7427.8
Fish and shellfishes(g/day) 40.2+72.7 51.4+80.2" 45.7455.4 66.8+78.8" 43.6+62.2 61.1£79.4™
Seaweeds(g/day) 1.1£3.0 1.0+£2.9 1.845.2 2.0+7.6 1.544.5 1.6+6.3
Milks(g/day) 79.5+139.5 69.8+109.8"™ 73.6+130.3 65.9499.6™" 75.8+133.4 67.4+103.2"™"
Oils and fat(g/day) 10.9+20.9 92485 12.1£15.5 12.0+8.9 11.7£17.6 11.0+8.9
Beverages(g/day) 241.1£518.7 72.8+133.3™ 85.24209.8 49.3£97.2™ 143.1+363.5  58.0+£112.2™
Seasoning(g/day) 36.1+51.9 60.6+131.9 35.8+64.0 62.5+125.1" 35.9+59.7 61.8+127.3™
Others(g/day) 6.5+50.8 6.5£50.8 16.0+63.5 15.5£63.7 12.4+59.2 12.1459.2
Total(g/day) 1,170.0£7243  932.7+543.6° 935544392  1,019.74521.7° 1,022.6+571.4  987.4+530.0
Y Meantstandard deviation
2 Significant difference by paired r-test. “p<0.05, “p<0.01, ""p<0.001
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Table 4. Correlation coefficient between estimation types of intake in the subjects

Variables Male(n=62) Female(n=105) Total subjects(n=167)
Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted
Energy(kcal) 0.252" - 0.621™ - 0.370™ -
Carbohydrate(g) 0.566™" 0.668""" 0.756™" 0.802"" 0.650™ 0.706™"
Fat(g) 0.190 0473 0.591" 0.808" 0.335™ 0.606""
Protein(g) 0.290" 0.613"™ 0.544™ 0.829™ 0.355™ 0.652""
Fiber(g) 0.648™ 0.788" 0.747" 0.752" 0.703" 0.740""
Vitamin A(1g) 0.643™ 0.819"™ 0.891" 0.907" 0.778"™" 0.860™"
Vitamin E(mg) 0.307" 0.634™ 0.419™ 0.653" 0.343"™ 0.620""
Vitamin C(mg) 0.624™ 0.781"" 0.688™" 0.702"" 0.671™" 0.720™
Vitamin B,(mg) 0.185 0.375" 0.583™" 0.820™" 0316™ 0.590™"
Vitamin B,(mg) 0.284" 0.646™ 0.668™" 0.877™ 0.423"™ 0.772""
Niacin(mg) 0.264" 0.584"™ 0.652"" 0.850™" 0.384™ 0.660""
Vitamin Bg(mg) 0.330™ 0.632" 0.713" 0.819™ 0.488™ 0.682""
Folate(ug) 0.648™ 0.752" 0.792" 0.807" 0.726™ 0.767""
Calcium(mg) 0.857™ 0911 0.795" 0.762" 0.814™ 0.833""
Phosphorus(mg) 0.377" 0.708" 0.637" 0.844™ 0.461™ 0.722""
Sodium(mg) 0.645™ 0.541" 0.753" 0.814™ 0.703" 0.686""
Potassium(mg) 0.537°" 0.685™ 0.733™ 0.767" 0.649™ 0.713™
Tron(mg) 0.674™ 0.862"" 0.647" 0.724™ 0.651"™ 0.770™"
Zinc(mg) 0.340™ 0.669™" 0.636™ 0.882"" 0.423™ 0.702""
Cupper(mg) 0.690™" 0.654”™" 0.754™" 0.762"" 0.727" 0.683™"
Cholesterol(mg) 0.445™ 0.654™ 0.713" 0.844™ 0.554™ 0.747""

" Correlation coefficient () by Pearson’s correlation test.

? Correlation coefficient () by Pearson’s correlation test after adjusting for energy intake.

T9| 57392 vlwak ZlolckBland & Altman 1986). ¥ ¢
Foll A AA A 191 18] Bekoz BAG Gopa 44
e T BE fol3 A9 RS BgoLh dRirth of
AR ARASTE ot 191 18] Bepow Goka 44
e BHSE AL dAE RS, ofolA] Bt ek
92 Aolth. A AFHAFE 191 18] 2
2 AgaA B4 U BT Mol HY] we,
oA GHFE 2 £ 5 il I8 % A

E]-(\Vlllett 1985; Bland & Altman 1986).
Liu 5(2013)2 #7171 4] AFAHFNER] o] BF =S 244]
7 R dAEE S o, & dAET A 94

S(adjacent agreement)2] §Ho] 70~80%= =11, & BEAX &
o] 10% o]t W] whol] At AFHANEAE B
=7t wohal St o]9 Hind o 2 A9 YA&2 Liv
F(2013)8] AFET w3 A AL o W3] gEl,
191 13] B2 2835t & AHES F45ke A2 =2
HEEE =t & 5 & Aolth
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A A o] o] FojX|aL, o]
AF2To]| YIS vFE TS WA & glok EA,
2 A7 HAE B (validity)2 TSIl &5t
I, AFATE kst sto] Hgstr] YA e wHE EAS
&% Al#| E(precision) F7}7} o] FojA{of & Zlojth. AlA,
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190 18] #ego] 191 19 AFHE 191 19] MRS
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Table 5. Percentage for cross-classification of nutrient intakes into quartile estimated from real intake and one serving size

Male(n=62) Female(n=105)
Variables Same quartile  Adjacent quartile Grossly Same quartile  Adjacent quartile Grossly
(%) (%) misclassified(%o) (%) (%) misclassified(%o)

Energy(kcal) 403 38.7 0.0 56.2 343 1.9
Carbohydrate(g) 532 403 1.6 61.9 30.5 0.0
Fat(g) 40.3 46.8 4.8 54.3 36.2 1.9
Protein(g) 46.8 38.7 6.5 524 40.0 1.9
Fiber(g) 58.1 274 1.6 552 36.2 0.0
Vitamin A(ug) 67.7 274 1.6 66.7 30.5 0.0
Vitamin E(mg) 59.7 355 0.0 59.0 30.5 0.0
Vitamin C(mg) 64.5 29.0 32 63.8 324 0.0
Vitamin B,(mg) 452 40.3 1.6 50.5 343 1.9
Vitamin By(mg) 403 452 32 543 324 1.9
Niacin(mg) 435 37.1 1.6 55.2 333 2.9
Vitamin Bg(mg) 46.8 41.9 0.0 60.0 36.2 1.9
Folate(11g) 62.9 29.0 0.0 60.0 314 1.0
Calcium(mg) 71.0 274 1.6 61.0 30.5 0.0
Phosphorus(mg) 484 355 32 533 36.2 1.9
Sodium(mg) 532 339 1.6 60.0 30.5 1.9
Potassium(mg) 532 355 32 60.0 30.5 0.0
Iron(mg) 61.3 29.0 0.0 53.3 40.0 0.0
Zinc(mg) 435 46.8 1.6 56.2 38.1 1.9
Cupper(mg) 61.3 339 1.6 533 38.1 0.0
Cholesterol(mg) 53.2 40.3 1.6 67.6 27.6 1.0

7N g Belstel Bokske @77 olRoldlol & Aolth o] 191 18] Bakg A83te] BAT A9 17050 keal2 UA] A

o e Zﬂf%lOﬂE 27, B ATE A Al 19 Ao BT 15915 kealeh EhoLt FoIT Ffoli
19 2L g3 Zlol BFIIE B M2 Ame] itk T olxithAbRtel Glo] 19 18] Bk 285t

o, Thee] ofu] 9 e ERTORA A A A RAF ESHE, H HlEle A, Hlebl C, HlEb By, Y
ot B ARAES BT N&HQ AT olFolH o4l H[Eh By, AL B4, oL UES, 28, 4, Telol 4

°F & Al FHagol AR WA BAT WAFUG RS B
o

ek & HE 2. A1Z Ao Irpakatel] Qlo] 191 13] Bk 24

o] HARE - 9327 g2 AA| Ao R BT 11700

£ A7 Aol ke A F A 452 191 1 gtk Fo3HA WThp<0.05). 53] 121 13] EHFE 243}

3] 2%FS A8k Ao] BrE Fs] st A3 of AT B 7 T a=2FY ARE AA A4

ARl HY 16788 TSR 24X o= AAME A Fo= FAT MAFES oA @2 vhd, [ A

A4S AN T 24 AA AR 19 18] Be 2 AE S5 BT ol glol & AE A%

7 Ag3to] A U UL HARS AT vlm WK 2190 18] L H8Ste] BAW A 10197 g0.2 A

A3 gofshd o5 Zth Ao B3 9355 gt G295k & dtHp<0.05). 4]

1. oUA] Ak IdRpejabate] glo] 191 13] Heke A = (o) 15] Meke Agelo] WA A9, e g, =

231o] BAB A 16156 keal 2 AA] AHLo T B3 2 AR PAZ PHND, ZuR2o] AH S AA A

2,070.1 keal2th 9-9J51A] W2 Hlwl(p<0.05), AR FARE oz Bl AXeknch 9osh] o vl w09
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