Aol 47 24} e A7 Aee) JPde vla, 5

&8
@
I

2 3% 81 & 5k 30(3) © 349~359, 1997

A4 - o) A4 - Zul7

kst YEaetile AFG Sy, ddhstn oA} el gtad
Sources of Variability of Multiple Self-reported 24-hour Recalls in Dietary Survey
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ABSTRACT

This study was designed to study sources of variability(subjects, day by day, season, day of
week, sequence, number of repeated days, compliance etc.) in multiple 24-hour dietary recall
method. Dietary intakes of college women in Seoul were obtained using 24-hour dietary recalls,
consecutive 7 days, 4 times for 1 year. The result of this study shows that 1) the reproducibility
of multiple 24-hour recalls is low(intraclass correlation coefficient<{0.3), 2) the intraindividual
variations of all nutrients are more than 80%, 3) the major components of variation are
interindividual variability and intraindividual variability(within person variability and
methodologic error). There were small but statistically significant season and compliance effects.
4) the ratio within-person variation to between-person variation for absolute and transformed
nutrient intakes except some nutrients such as vitamin A, vitamin C, energy from protein and .
fat etc, was less than 1.7 the minimum numbers of days needed in 24-hour dietary recalls to
estimate usual intake for this group were 1 to 21 days. And the numbers of days needed to get
the usual intake of an individual varied among individuals and within individuals for different
nutrients, ranged from 1 days for Log, carbohydrate(% energy) to 470 days for Na. 6) There
were greater than 0.7 correlation coeflicients between the average nutrient intakes of 12 days
and intakes of 28 days. Therefore, it was desirable to take the 24-hour recall more than 12
times, repeating 3 days every season. (Korean J Nutrition 30(3) : 349~359, 1997)

KEY WORDS : 24-hour recall method - variation of nutrient intakes - within person variability
- between person variability.
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Table A. One-way analysis of variance for the computation on intraclass correlation coefficient

One-way ANOVA Source of variance

Sum of Squares(SS)

Degrees of Freedom(df)  Mean Square(MS=SS/df)

Between subjects

Within subjects
(random error)

2 & X%
22, x)
i
Total ZZ(XU -X)

i

n-1 BMS
n{k-1) WMS
nk-1

where n=sample size,

k=number of repeated recalls per subject,

i=1" method, j=;" method
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Table 1. Mean daily nutrient intakes estimated by mul-

tiple 24-hour recalls, both calorie-unadjusted
and adjusted nutrient intakes
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Nutrients Calorie-unadjusted _Calorie-adjusted
Energy(kcal) 1610.80 + 827.44' -
Protein(g) 68.12+ 6396 7290% 31.87
Fat(g) 46.01 £ 37.71 4895+ 2098
Carbohydrate(g) 226.83+ 11133 24565+ 49.85
Fiber(g) 495+ 512 537+ 477
Ca(mg) 564.85 + 328.00 622.40 + 285.97
P(mg) 94581 + 511.00 1029.98 £ 314.79
Fe(mg) 1468+ 992 1597+ 741
Na(mg) 1043.89 +1256.62 1172.67 £1334.70
K{mg) 1339.63 + 986.31 1461.04 + 847.17
Vit A(tU) 3701.84 +3897.51 4093.50 +£4232.11
Niacin(mg) 1131+ 7.84 1227 £ 682
Ascorbic acid(mg) 86.73 + 75.81 9356 + 76.70
Protein(% energy) 17.08+  7.26 -
Fat(% energy) 2436+ 1049 -
Carbohydrate

% energy) 5791+ 1216 -

Table 2. Reproducibility of 24-hour recalls, both original
and logarithmically transformed nutrients intakes

Nutrients A
Energytkcal) 0.26 0.26
Protein(g) 0.1 0.23
Fat(g) 0.17 0.18
Carbohydrate(g) 0.24 0.25
Fiber(g) 0.1 0.15
Ca(mg) 0.18 0.19
P(mg) 0.25 0.25
Fe(mg) 0.21 0.25
Na(mg) 0.03 0.08
K(mg) 0.10 0.09
Vit A(U) 0.05 0.07
Niacin(mg) 0.12 017
Ascorbic acid(mg) 0.12 0.08
Protein(% energy) 0.02 0.04
Fat{(% energy) 0.08 0.09
Carbohydrate(% energy) 0.09 0.08

'mean=+S5.D

All nutrients were transformed by log. to improve nor-
mality.

_ BMS-WMS
P BMS 1 (k- 1) WMS

. where BMS is the between
subjects mean square

and WMS is the within subjects mean square
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Table 4. Coefficients of within-person and between-person variation for daily intake of nutrients, both original and log-
arithmically transformed nutrient intakes’

. Original intake Transfromed Intake
Nutrients Mean P —3 -
CVt CV, CVy ratio CVt CV,, CV, ratio
Energy(Kcal) 1610.80 51.4 44.3 141.7 0.31 74 13.7 20.5 0.67
Protein(g) 68.12 93.9 88.5 184.0 0.48 15.1 13.2 395 0.33
Fat(g) 46.01 82.0 74.5 191.3 0.39 234 66.3 56.5 117
Carbohydrate(g) 226.83 49.1 42.7 131.9 0.32 10.2 8.8 28.0 0.31
Fiber(g) 495 1035 185.1 206.8 0.89 55.8 51.4 123.6 0.42
Ca(mg) 564.85 58.1 52.4 139.0 0.38 11.1 10.0 26.8 0.37
P(mg) 945.81 54.0 46.9 146.4 0.32 8.9 22.2 24.7 0.90
Fe{mg) 14.68 67.6 119.6 170.0 0.70 27.7 25.0 78.1 0.32
Na(mg) 1043.89 1204 1185 160.6 0.74 19.1 18.4 33.0 0.56
K(mg) 1339.63 73.6 70.0 136.6 0.51 11.7 413 22.5 1.84
Vit A(IU} 3701.84 105.2 200.3 158.5 1.26 14.6 141 25.0 0.57
Niacin{mg) 11.31 69.3 64.9 140.5 0.46 315 29.0 70.0 0.41
Ascorbic acid(mg) 86.73 87.5 190.8 176.4 1.08 240 23.0 42.5 0.54
Protein(% energy) 17.08 42.5 86.1 50.7 1.70 12.3 231 17.1 1.35
Fat(% energy) 24.36 43.1 413 75.8 0.54 16.5 46.5 311 1.50
Carbohydrate(% energy) 57.91 21.0 57.1 38.4 149 5.8 15.8 10.2 1.55

Transfromed intake means that nutrient-intakes were transformed by log. to improve normality.

Coefficient of variation(CV) % calculated by CV (-—m—) x 100,

CVt % : total variation/mean X 100, CVw % : intraindividual(within person) variation/mean x 100,
CVb % : interindividual(between-person) variation/mean X 100, Intraindividual variation is taken as the residual in the
analysis of variance and includes both true intraindividual variation and variability of the methodology

® ratio of CVu/CV,

Table 5. Range and average of number of days required to estimate true average intake for an individual with given sta-
tistical confidence

Range and average number of days required’

Nutrients Original Intake Transformed Intake’
Minimum Average Maximum Minimum Average Maximum
Energy(kcal) 16 73 143 1 2 3
Protein(g) 39 121 990 1 7 30
Fat(g) 73 192 527 1 18 83
Carbohydrate(g) 23 70 170 1 3 8
Fiber(g) 63 178 1149 24 123 600
Ca(mg) 45 105 215 1 4 19
P(mg) 41 79 178 1 2 12
Fe(mg) 67 125 286 10 29 137
Na(mg) 150 470 1534 4 14 36
K(img) 45 171 396 1 5 16
Vit AU} 171 377 711 3 9 37 -
Niacin(mg) 70 150 263 10 36 117
Ascorbic acid(mg) 86 220 565 8 21 71
Protein(% energy) 17 58 557 2 6 18
Fat(% energy) 15 65 149 2 9 34
Carbohydrate(% energy) 5 16 39 1 1 4

72, x variability?
A’ X true average value?

'No of Repeated Days= ,
where A is accuracy desired, 10 percent of true mean(0.1),
Variability is individuals' average day to day variation,
and Z(¢=0.05), is 1.96.

2All nutrients were transformed by log. to improve normality
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Table 6. Number of days required to estimate true av-
erage intake for groups

Number of days for groups

Nutrients Original Intake Transformed Intake'

Eq. ¥ fq. I Eq. | Eq. II
Energy(kcal) 4 1 1 2
Protein(g) 13 1 1 1
Fat(g) 10 1 1 6
Carbohydrate(g) 3 1 1 1
Fiber(g) 15 3 1 1
Ca(mg) 5 1 1 1
P(mg) 4 1 1 3
Fe(mg) 7 2 1 1
Na(mg) 21 2 1 1
K(mg) 8 1 1 14
Vit A(lU) 16 7 1 1
Niacin{mg) 7 1 1 1
Ascorbic acid(mg) 11 5 1 1
Protein(% energy) 1 12 1 8
Fat(% energy) 1 1 1 9
Carbohydrate 1 9 ] 10
(% energy)

'All variables were transformed by log. to improve nor-
mality.
> Eq. | ; No of Repeated Days=
7%, x total variability®
A*X true average value’
X (1/number of individuals in group),
where A is accuracy desired, 10 percent of true mean
(A=0.1) and Z.(¢=0.05) is 1.96.
r S
1-r X S
,where r is the unobservable correlation between the
observed and true mean nutrient intake of individuals
over the period of observation.
S.’is the observed within-person variance.
Sy’ is the observed bétween-person variance.

*Eq. Il : No of Reapeated Days=
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Table 7. Correlation coefficient of cumulative 24-hour re-

calls
Nutrients 28 days’ vs.
4 days (1 12 days(r)
Energy(kcal) 0.54** 0.81**
Protein(g) 0.41* 0.72**
Fat(g) 0.40* 0.54**
Carbohydrate(g) 0.45* 0.74**
Fiber(g) 0.57** 0.75%*
Ca(mg) 0.37 0.71%*
P(mg) 0.58** 0.82*
Fe(mg) 0.34 0.78**
Na(mg) 0.40* 0.67**
K(mg) 0.46* 0.77%*
Vit A(U) 0.68** 0.90%*
Thiamin(mg) 0.46* 0.79**
Riboflavin(mg) 0.67** 0.84**
Niacin(mg) 0.33 0.65%*
Ascorbic acid(mg) 0.67** 0.72**
Protein{% energy) 0.28 0.75**
Fat(% energy) 0.39* 0.70**
Carbohydrate(% energy) 0.48* 0.78**

'28 days means the average of 4 times consecutive 7
days 24 hour recallsfyear, 4 days means the average of
4 times consecutive 1 day 24 hour recallsfyear and 12
days means the average of 4 times consecutive 3 days
24 hour recalls/year

? Spearman correlation coefficient

*p <0.05, **p <001
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