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ABSTRACT

This study examined within-and between-individual variation in nutrient intakes in order to
estimate the degrees of precison in dietary assessment among 59 female volunteers aged 21 - 23
years. Self-recorded 7-day dietary recalls and records were collected by during a 3 month
period. Between the recall and record methods, there were little differences of within-and
between-individual variations. Within-to-between individual variation ratios were >2.0 for most
of the nutrients examined, and were higher for niacin, vitamin A and C(>2.5) in the recalls
and for calcium, iron, vitamin A and C(>3.0) in the records. With 7-day dietary data, observed
nutrient intakes were estimated to within 26 — 107% of the subjects' true(usual) intakes, among
those vitamin C and energy showed the highest and lowest values, respectively. Correlation
coefficients between observed and true nutrient intakes were 0.73 - 0.81 for the recalls and 0.
68 - 0.77 for the records. In order to estimate with 20% precision, 1213 days of dictary
study were required for energy, 46 for calcium, 71 -72 for vitamin A, and 199-200 for
vitamin C. Attenuation factor ranged 0.73 — 0.81 for the recalls and 0.68 — 0.77 for the records.
This study implies that commonly used 1 or 3 day dictary studies may not be appropriate for
assessing individuals' nutrient intakes. Further research focusing on the methodological issues in
the assessment of Korean diet are needed for better understanding of the relationship between
diet and health in Koreans. (Korean J Nutrition 29(9) : 1028-1034, 1996)

KEY WORDS : dietary assessment - nutrient intakes - within-and between-individual variation -
college women.
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Table 1. Mean nutrient intakes, coefficients of variation(CV) and within-to-between person coefficient ratios using raw

values
Nutrient Recall Record
Mean SD  CVE Cvw® CVb° CVw/CVb| Mean SD  Cvt CVw CVb CVw/CVb
Energy(Kcal) 1528 329 384 345 170 2.03 1540 314 38.6 355 15.3 2.32
Protein(g) 539 128 439 400 18.3 2.19 51.9 11.2 418 388 157 247
Fat(g) 41.5 11.9 537 492 217 2.27 41.7 11.0 55.0 481 173 2.78
Carbohydrate(g) 37.4 52.8 40.8 373 165 2.26 242.0 506 418 392 1438 2.65
Calcium(mg) 5179 2229 769 689 345 2.00 4809 1273 56.4 538 169 3.18
Phosphorous(mg) 7444 1784 449 410 183 2.24 7196 164.0 447 415 165 2.52
Iron{mg) 10.7 5.2 830 732 396 1.85 9.7 26 553 526 173 3.04
Vitamin A(IU) 3094 1440 916 854 332 2.57 3185 1218 883 86.0 20.1 4.28
Thiamin(mg) 0.9 03 568 526 226 2.36 0.8 0.2 530 506 173 2.92
Riboflavin(mg) 1.0 0.3 51.0 457 235 1.94 0.9 02 449 421 174 2.42
Niacin(mg) 9.6 2.8 56.8 531 204 2.60 9.8 29 598 559 216 2.59
Vitamin C(mg) 133.9 98.3 1519 143.6 499 2.88 121.5 81.8 1499 1447 393 3.68

a : (SD/mean)yx 100
b : (within-person variance)®® x 100
¢ : (between-person variance)®® x 100
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Table 2. Coefficients of variation and within-to-between person coefficient ratios using energy adjusted values

Nutrient Recall Record
CVe CVwb CVb®  CVw/CVb CVt CVw CVb  CVw/CVb
Protein 26.3 25.1 7.6 3.30 25.8 245 8.1 3.02
Fat 35.2 336 10.5 3.20 349 34.4 5.9 5.83
Carbohydrate 16.4 15.6 5.2 3.00 16.9 16.9 1.0 16 90
Calcium 68.3 62.3 283 2.20 50.8 492 12.7 387
Phosphorous 29.2 28.0 8.5 3.29 30.1 29.4 65 452
Iron 70.9 62.2 34.4 1.81 46.4 43.1 17.4 2.48
Vitamin A 87.6 82.1 30.7 2.67 83.5 80.9 20.6 3.93
Thiamin 38.6 38.2 7.7 4.96 337 330 7.5 4.40
Riboflavin 37.5 35.1 13.9 2.53 34.8 34.1 8.1 421
Niacin 48.7 47.1 12.3 3.83 51.4 48.0 18.6 2.58
Vitamin C 1429 137.8 38.5 3.58 1415 137.4 34.2 4.02

a : (SD/mean) x 100
b : (within-person variance)®* x 100
¢ : (between-person variance)™ x 100
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Table 3. Pearson correlation coefficients between total
energy and nutrient intakes

Nutrient Energy vs. Energy vs.
crude nutrient nutrient density”

Protein 0.85%0.86*) —0.21(-0.19)
Fat 0.82%(0.84%*) -0.02(-0.01)
Carbohydrate 0.96*(0.96*) 0.06( 0.04)
Calcium 0.56*(0.61*) —0.13(-0.12)
Phosphorous 0.81%0.83*) -0.25(-0.23)
Iron 0.54*%0.62*) -0.07(~0.05)
Vitamin A 0.28%0.37% -0.17(-0.16)
Thiamin 0.85%(0.85%) 0.11( 0.13)
Riboflavin 0.75*%0.76*) -0.18(-0.17)
Niacin 0.56*(0.62*) —0.09(-0.07)
Vitamin C 0.42%0.51%) 0.17( 0.18)

Data are based on the individual means of 26 days of
dietary recording(12 days of 24 hour recall and 14 days
of diet records) by each of 60 women. Values in
parentheses were the results of using natural logarithm
to improve nomality.

#Nutrient density is the nutrient divided by energy
values.

*p < 0.05

Table 4. The maximum percentage deviation(MPD)(Za.=
1.96) of estimates of individual subjects nu-
trient intakes and the correlation coefficient
between observed and true intakes

Nutrient 7 day recalls 7 day records

MPD r  MPD r
Energy 256 080 263 0.76
Protein 29.6 0.77 28.7 0.75
Fat 384 0.76 35.6 0.70
Carbohydrate 276 079 290 071
Calcium 510 080 399 072
Phosphorous 304 077 307 073
Iron 54.2 0.77 39.0 0.69
Vitamin A 63.3 0.73 63.7 0.68
Thiamin 39.0 0.77 37.5 0.71
Riboflavin 339 081 312 076
Niacin 39.3 0.75 41.4 0.77
Vitamin C 106.4 0.80 107.2 0.75

ol

Formula : maximum percentage deviation(precision(%))
=1.96(CVw X 100)/(D)** ; r=[7/7+(CVW*/CVb*)]°?,
where CVw?=within individual variance, CVb’=
Between individual variance. ; Variance ratios were ob-
tained using log transformed data.
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Table 5. Number of dietary study days needed per subject to estimate mean nutrient intake(za=1.96) within 5% to 50%
of the true mean

Number of days needed to lie within specified % of true mean
Nutrient Recall Record
5% 10% 20% 30% 40% 50% 5% 10% 20% 30% 40% 50%
Energy 183 46 12 6 3 2 194 49 13 6 4 2
Protein 246 62 16 7 4 3 232 58 15 7 4 3
Fat 372 93 23 11 6 4 356 89 23 10 6 4
Carbohydrate 214 54 14 6 4 2 237 60 15 7 4 3
Calcium 730 183 46 21 12 8 445 112 28 13 7 5
Phosphorous 259 65 17 8 5 3 265 67 17 8 5 3
Iron 824 206 52 23 13 9 426 107 27 12 7 5
Vitamin A 1121 281 71 32 18 12 1137 285 72 32 18 12
Thiamin 426 107 27 12 7 5 394 99 25 11 7 4
Riboflavin 321 81 21 9 6 4 273 69 18 8 5 3
Niacin 434 109 28 13 7 5 481 121 31 14 8 5
Vitamin C 3169 793 199 88 50 32 3218 805 201 90 51 33
Number of dietary study days=={[1.96 x (CVw X 100)]/Do}* where Do=specifiered % of the true mean
Table 6. Attenuation factors and their effect on the correlation for nutrient intakes
Attenuation Observed
Nutrient Factor* Correlation®
7 Recalls 7 Records 7 Recalls 7 Records
Energy 0.80 0.76 0.32 0.31
Protein 0.77 0.75 0.31 0.30
Fat 0.76 0.70 0.30 0.28
Carbohydrate 0.79 0.71 0.31 0.28
Calcium 0.80 0.72 0.32 0.29
Phosphorous 0.77 0.73 0.31 0.29
Iron 0.77 0.69 0.31 0.28
Vitamin A 0.73 0.68 0.29 0.27
Thiamin 0.77 0.71 0.31 0.29
Riboflavin 0.81 0.76 0.32 0.30
Niacin 0.75 0.77 0.30 0.31
Vitamin C 0.80 0.75 0.32 0.30
*1/[1+CVWY7 x CVbAND*® # “True" correlation is assumed to be 0.40.
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