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Under-Reporting in Dietary Assessment by 24-Hour
Recall Method in Korean Female College Students

Lee, Eun Young - Kim, Chung Hye - Paik, Hee Young
Department of Food and Nutrition, Seoul National University, Seoul 151-742, Korea

ABSTRACT

Underreporting of dietary intake is common and might distort analysis and interpretation of dierary surveys. This study was
designed to investigate the degree of underreporting and characterastics of under-reporting group in Korean college female
students. Dietary survey of 1-day 24-hour recall method was conducted on 379 college students in Seoul and Chonan areas,
Physical activity and life style were aquired from questionnaires. Underreporting was defined as enerpy intake(EI) lower than 0.
9BMR(basal metabolic rate), since EI < 0.9BMR is statistically judged as bias in 1-day 24 hour recall. BMR was calculated from
Schofield's equation. Proportion of underreporting was 18.7% and it's not so different from one of American or European women.
Intake of nutrients excepr vitamin A by underreporting group was lower than other groups(p < 0.001). Proportions of subjects
with nutrient intake level less than 75% of Korean RDA were more than 80% in protein, Ca, Fe, vitamin A, riboflavin, niacin, zinc as
well as energy. Dietary quality of underreporting group was also worse than other groups. Proportion of subjects less than 3 food
groups among 5 food group was higher in underreporting group. The number of foods eaten by underreporting group were also
less than those of other groups. BMI and body weight were the largest in underreporting group(p < 0.05) and the trial of weight
reduction was shown higher trend(p < 0.01). Different in PAC and other characteristcs between underreporting group and other
group were not significiant, Not only dietary quantity but also dietary quality were worse in the underreporting group. Furthermore
underreporting in college female students seemed to be affected by body weight and concern for weight reduction. (Korean J

Nutrition 32(8) © 957~966, 1999)

KEY WORDS: under-reporting, 24-hour recall, body mass index, weight reduction trials, diet quality.
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EE A8 SAS(Statistical Analysis System)$ ©]
gate] BAEET. 7F 209 A5S vlashr] ¢3ke, st-
udent t-test, generalized linear regression model(GLM)
o2 F9A4E A9, F93 4% Duncan’s multi-
ple comparison test® 3te] o= FAde| HyF7E] tHE
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1. g4 %

A Ee] AAA o] Table 1o AA]Fe}. ojdn]
W] Ao A 19724 oY oJuidel AxbEQ] Ao
HAd vls] A2} rlE Fel2 sl o] ke 1ES o) 9l
01} 1992 o|F FAME AT-EH £ IFEHNE B o A
AEe] T AA W= A gl o= Bk wee
h42E29] EI: BMRS Ho& 1.35%t}. Black §9%] =
A AT AHEE o] 83k B AT F2 WHCE
2% EI: BMRY Bd@2, 25~354 oA E digez &
AT AHE F v]= NHANEST (1976~1980)7) 1.152
B d3pc} gokn ya@s=st 1412 2 d7EY 22

Table 1. Energy intake and anthropometric data of subjects(n = 379)

Mean so"
Agelyrs) 20.5 1.5
Energy intake(kcal) 1745.6 666.8
Basal metabolic rate(BMR)(kcal) 1303.3 629.5
El: BMR” 1.35 0.52
Weight(kg) 51.5 5.6
Height(cm) 161.6 4.8
BMi(kg/m? 19.7 1.8

1) 5D: standard deviation
2) El: BMR: ratio of energy intake to basal metabolic rate
3) BMI(bady mass index) = Weight(kg)/Height(m)*

Table 2. Characterastics of study subjects(n = 379)

N (%)
BMmI”
< 18 71 (18.7)
18 - 20 159 (42.0)
20-22 102 (26.9)
22-24 40 (10.6)
> 24 ' 7 (1.8)
Weight reduction frials
Currently trying 37 (9.8)
Tried before but not currently 156 (41.3)
Never 185 (48.9)
Disease experience 71 (18.7)
Menstruation disorder 282 (74.4)
Alcohol intake 271 (71.5)
Regular exercise 70 (18.5)
Vigorous activity over 20 minutes 167 (44.1)

1) BMi(body mass index) = Weight(kg)/Height{m)’

Holgtt &%) Fa¥o s ZAE NHANESI (1988~
1994) el A LGAHEE A& g 20~294] A ES B 1.36
2 2 A7 843 El: BMR @& 2917 38 J32d
A AAL AR (diet dairy) = Al4HEE BID BMR2 1.342 &
3 H) 34Tt

ZAF A T AFgEF] Ade) AV tu d= A
e HAL 51.1%% 2 FoA AA AFAEFL a9
= AbEe] A9 9.8%2 vEhdtl ol AR 39
ATl Ajge] 78.2%, HET 509 G A
9] 98.0%7F AT AHE A=NE ARt Atk A
Zo) g o g spg wo] MEd Zo] AALY 4 Fol
Ay 7rale] k& Fol= A0 (27 37.3%, 30.8%)21
7NYg AZaA WE7| 7ol 5 3] H2 45T
BALN(12.6%) FE A3(10.7%) 5 FX] go} oJjEE9]
AA Ag BojmE e Yo = HRItH(Table 2).
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Table 3. Distribution of subjects by reporting status(n = 379)

Group El: BMR N (%)

Underreporting <09 71 (18.7)
Borderline 0.9-1.35 140 (36.9)
Reasonable report 135-24 162 42.7)
Over-reporing =24 . 6 ( 1.6)

HmEEESEIH 3208 : 957~966, 1999/961
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Table 4. Comparison of body weight, weight reduction trial and physical activity by reporting status

Underreport(in = 71)

Borderline(n = 140) Reasonable report(n = 162)

Mean S0’ Mean s Mean SD
Weight(kg)* 52.9¢ 6.1 51.4° 5.1 50.8° 5.6
Height{cm) 162.0 4.5 161.6 5.2 161.6 4.7
BMI(kg/m?)™+ 20.1° 1.9 19.7°* 1.6 19.5° 1.9
Physical activity coefficient(PAC) 1.37 0.14 1.34 0.10 1.34 0.09
Weight reduction trials'(% of subjects)
Currently trying 14.1 12.2 8.3
Tried belore but not currently try 46.5 419 427
Never having tried 394 46.0 49.0

1) SD: standard deviation

2) BMl(body mass index) = weight(kg)/height(m)®

* Means are significantly different by underreporting status by general linear model(p < 0.05)
1 Distribution of subjects have significant trends by Mentel-Haenszen %2 test(p < 0.01)
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Tahle 5. Comparison of mean daily nutrient infake by reporting status

Underreportn = 71) Borderline(n = 140} Reasonable report{n = 162)
Mean so" Mean sD Mean sD

Energy(kcal)*** 913.8° 183.7 1439.1%1 187.1 2296.6° 349.1
Protein(g)*** 33.5° 10.6 520" 18.1 82.9° 27.4

(%okcal) 14.7 4.0 144 4.4 14.5 4.4
Fat(g)** 22.6° 9.9 37.7° 13.7 69.0° 25.5

(Yokcaly*r** 22.1° 8.2 23.6° 7.9 26.8 8.2
Carbohydrate(g)*** 139.4° 342 213.0° 471 319.2° 71.8

(Yokcalyt** 61.2° 10.5 59.3° 104 55.8° 9.9
Ca(mg)** 369.3" 596.8 425.4° 341.2 603.8° 294.6
P(mg)**+ 527.9° 185.8 770.9° 239.7 1168.3° 3715
Fe(mg)*** 7.5° 8.3 9.8" 4.0 14.9° 5.9
Vitamin A(R.E.) 256.6 4421 321.7 540.1 384.0 270.3
Thiamin(mg)*+* 0.6° 0.3 0.9° 0.5 1.4 0.6
Riboflavin(mg)*** 0.7 04 1.0° 0.6 14 0.5
Niacin(mg)*** 7.4° 3.2 11.5° 5.0 18.9* 7.2
Vitamin C(mg)*** 56.9° 64.8 75.6™ 62.6 104.3° 69.5
Zn(mg)*** 3.2 1.3 4,60° 1.8 7.5 2.7

*Means are significantly different for nutrients except vitamin A and % calories from both fat and carbohydrate by underreporting status by gener-
al linear models¢**p < 0.001) Means with different subscript in the same row are significantly different by Duncan's multiple range test(p < 0.05)

1) SD: standard deviation

2) 9g42 NAY Y

2417 AN FASETE FAEET
BNl AZ A ZE 44 B AdAE 4711 %Mo}‘ﬂ
THp < 0.001)(Table 5). ©]#3t Aol EI: BMRS] +5
9l )AL T3 ER v|&Ey B v GHF
o] FH oz ARA o wt A7E Aeojth. Ax: SFHT
< widda o= ] HleL F4 SgRIe} Ao}
glgdont X gl gl 2ol 2= A B&-E 9l A
o7 ”%kt}(p <0 001). Johansson "¢ ¢ w=
W Fi SR Azl gEl 22 2 E dE dquX Y|
o] o gl % ?ﬁe} Ux)3 A¥E B9, NHANESI
ATANMNE FEie @7 30 FEL=RE AFshe o
Uz 1 E F4-88T0] FodHA wig 29 6 ek®
fgze] AFAME shgewol T 3t FULoAA
e oA vlgol FoJAl Worert, nlEfY A9} Elo}
T TS STl M= Zo)r)k g

B 75% v|The AHst Gei AP Hol A}
2 91S ALdty BE g el AA) ARk 30%7F
B&-& Bl 29 97 A% Ay 2/3 vt
Hile AFEE S dUEETolgn ds o qdAs
FE3 Hgy AV BE5EE BT B A 7
FurY 75% TS HHE B FdEHeEHT By=
Hl dadAel AHREY ¥]2-E Table 6 AASA.

w5 #)

i

L fe ot nq&
s o rlr f

Table 6. Comparison of proportion of subjects with nutrient intake
level less than 75% of RDA

Nutrients Underreport Borderline  Reasonable report
(n=71) (n = 140) n = 162)
Energy*** 100.0 62.4 0.0
Protein*** 87.3 379 3.7
Ca**=* 85.9 74.3 48.8
P 50.7 18.6 0.6
Fe*** 97.2 879 48.2
Vitamin A* 94.4 893 80.9
Thiamin®*** 789 54.3 9.3
Riboflavin*** 84.5 57.1 14.2
Niacin*** 81.7 414 6.8
Vitamin C*** 57.8 364 14.8
Zp*** 98.6 96.4 73.5

1) Porportions of subjects in each El: BMR group
*Proportions are significantly different by underreporting status by Ma-
ntel-Haenszel chisguare-test(*p < 0.05, ***p < 0.001)
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Table 7. Comaparison of NAR and MAR by reporting status

Underreportin = 71) Borderline(n = 140) Reasonable report(n = 162)
Mean sp! Mean sD Mean sD
MAR#* 0.52° 0.13 0.69" 0.14 0.86° 0.09
NAR
Energy*** 0.46° 0.09 0.72° 0.09 0.99° 0.03
Protein*** 0.56° 0.19 0.80° 0.18 0.97° 0.07
Ca*t 0.43° 0.24 0.56° 0.24 0.75° 0.23
Pk 0.72° 0.21 0.91° 0.13 1.00° 0.02
Fex** 037 0.16 0.53° 0.19 0.76° 0.19
Vitamin A*+* 0.28° 0.23 0.37° 0.25 0.50° 0.26
Thiamin*** 0.55° 0.22 0.75° 0.21 0.95° 0.11
Riboflavin**+ 0.53° 0.20 0.69° 0.22 0.91° 0.14
Niacin®* 0.55° 0.22 0.78° 0.22 0.96° 0.09
Vitarnin C** 0.64° 0.33 0.78° 0.30 0.90° 0.20
Zn*r* 0.27° 0.07 0.38° 0.14 0.61° 0.20

*Mean MARs and NARs are significantly different by underreporting status by general linear models(***p < 0.001). Means with different sub-
scripts in the same row are significantly different by Duncan's multiple range test(p < 0.05)
1) 5D: standard deviation

Table 8. Comparison of nutrient densities by reporting status

Underrepori(n == 71) Borderling(n = 140) Reasonable reportin = 162)

Mean sD" Mean SD Mean 5D
Protein{g/1000kcal) 36.7 27.6 36.0 10.9 36.2 11.0
Fat(g/1000kcaly*** 24.5b 37.2 26.2° 8.8 29.7° 9.1
Carbohydrate(g/1000kcaly*** 152.9° 17.1 148.2° 26.1 139.5° 248
Ca(mg/1000kcal)** 4104 1456 295.8° 228.4 265.2° 128.4
P(mg/1000kcal)** 587.3° 37.0 536.1° 152.8 511.6° 153.0
Fe(mg/1000kcal)* 8.1 95.0 6.8 2.8 6.5° 2.3
Vitamin A(R.E./1000kcal)* 277.1° 159.1 219.7* 331.1 170.5° 124.6
Thiarnin(mg/1000kcal) 0.6 44.2 0.6 0.4 0.6 0.2
Riboflavin(mg/1000kcaly* 0.7° 55.8 0.7° 0.4 0.6° 0.2
Niacin(mg/1000kcal) 7.9 36.1 8.0 33 8.3 2.9
Vitamin C(mg/T000kcal)* 65.8° 127.2 52.5% 43.1 45.6° 29.4
Zn(mg/1000kcal) 3.5 36.8 3.2 1.1 3.2 1.1

*Means are significantly different by underreporting status by general linear models(**p < 0.001, **p < 0.01, *p < 0.05). Means with dif-
ferent subscripts in the same row are significantly different by Duncan's multiple range test(p < 0.05)
1) SD: standard deviation
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Table 9. Comparison of Index nutritional quality by reporting status

Underreportin = 71)

Borderline(n = 140) Reasonable reportin = 162)

Mean sp” Mean sD Mean sD
Protein 1.22 0.34 1.20 0.36 1.21 0.37
Ca** 1.17¢ 1.70 0.85° 0.66 0.76" 0.37
px 1.68° 0.62 1.53° 0.44 1.46" 0.44
Fe* 0.90° 0.85 0.76° 0.31 0.72° 0.26
Vitamin A* 0.79° 1.26 0.63* 0.95 0.49° 0.36
Thiamin 1.25 0.55 7.21 0.74 1.19 0.50
Riboflavin* 1.25° 0.70 1.10° 0.50 1.03° 0.37
Niacin 1.22 0.44 1.22 0.50 1.27 0.45
Vitamin C* 239 3.04 1.91° 1.57 1.66° 1.07
Zn 0.59 0.22 0.53 0.18 0.54 0.18

*Means are significantly different by underreporting status by general linear models(***p < 0.001). Means with different subscripts in the
same row are significantly different by Duncan's multiple range test(p < 0.05)

1) 5D: standard deviation

Table 10. Dietary variety score(DVS) and Dietary diversity score(DDS)
by underreporting status

Underreport Borderline  Reasonable report
n=70 (n = 140) (n = 162)
DVS#*x 16.3 + 5.4°¢ 19.8 £ 6.3° 237 £ 6.0°
DG 3.6 + 0.8° 38 +08° 41 + 0.7

1) DVS(dietary variety score): total number of foods consumed

2) DDS(dietary diversity score) counts the number of food groups con-
sumed dairy, meat, grain, fruit and vegetable. Maximum score is 5,
1 point is counted for each food group consumed

3) Mean + SD

***Mean are significantly different by underreporting status(p < 0.
001)
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Table 11. Distribution of subjects among 3 reporting groups by DDS

Reporting Underreport  Borderline  Reasonable report
status n=71 (n = 140) (n =162)
2)
DDghees T3 33464 49(34.9) 29(17.9)
4-5 38(53.6) 91(65.0) 133(82.1

1) DDS(dietary diversity score) counts the number of food groups con-
sumed dairy, meat, grain, fruit and vegetable. Maximum score is 5,
1 point is counted for each food group consumed

2) N(%)

***Distribution of DDS in all underreporting status are significantly
different by ¢* test(p < 0.001)
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