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Single—day
—— 2—day mean
Usual intake

Density

Figure 1. Effect of excessive within—individual variation on

distributions.

The figure is adapted from the website of National Cancer Institute
(http://riskfactor.cancer.gov/diet/usualintakes/#effect_meas_err)
The vertical dashed line represents a hypothetical cutpoint of interest.
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Figure 2. Effect of measurement error on regression analyses.

The figure is adapted from the website of National Cancer Institute
(http://riskfactor.cancer.gov/diet/usualintakes/#effect_meas_err)

The dots and solid regression line represent the true relationship, and the
triangles and dashed line represent the observed attenuated relationship.
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The lowa State University Method — I1SU method
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Table 1. Usual daily intake of energy and nutrients among men and women participating in the OPEN

study, estimated by different methods

Men Women
Nutrient Instrument/method n Mean = SEM SD n Mean £ SEM SD
Energy, kJ/d Biomarker, NRC? 243 12,038 £ 134 1987 206 9,657 £ 105 1542
FFQ, traditional” 257 8,806 = 218 3510 222 6,831 £ 184 2717
24HR, traditional® 261 11,073 = 214 2866 223 8,616 £ 193 2202
24HR, NRC? 261 10,775 £ 218 2294 223 8,179 £ 193 1521
24HR, ISU°® 261 11,070 £ 209 2330 223 8,520 £ 193 1588
Protein, g/d Biomarker, NRC 228 107.3 £ 1.7 22.8 193 795 £ 1.5 16.4
FFQ, traditional 258 80.7 £ 2.2 35.2 222 61.8 = 1.8 26.7
24HR, traditional 261 98.8 = 2.3 33.4 223 76.4 = 2.0 23.1
24HR, NRC 261 94.9 £ 2.2 23.4 223 72.1 £ 2.0 14.3
24HR, ISU 261 99.0 £ 2.3 23.4 223 76.0 = 2.0 14.8

4 NRC method applied to biomarker values (regarded as the gold standard).

> Mean and SD are calculated from the first FFQ values.

¢ Mean is calculated from the first 24HR values, SD is calculated from the means of the two 24HR values.
4 NRC method applied to 24HR values.

¢ ISU method applied to 24HR values.

The table is adapted from Freedman LS et al, 2004
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(2) A& (2D A% +74
National Cancer Institute method — NCI method
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hour recall probability among men.

The figure is adapted from Subar AF et al., 2006
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T QAT Tooze 52 EHIIEE Algdolds
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Figure 4. Bias of percentile estimates from simulations based
on whole grains for women.

The dashed line at zero represents no bias. 2—day mean=within—person
mean of 2 days of simulated 24 —hour recalls. ISUF=Iowa State University
Foods method. NCI=National Cancer Institute method, specifying whether
the person—specific effects are correlated or uncorrelated and whether the
simulated Food Propensity Questionnaire (FPQ) is used as a covariate in
the model.

The figure is adapted from Tooze et al., 2006
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Table 2. Comparison of the MSM with the NCI method

Criterion

NCI method

MSM

General concept

Application

Adjustment

Allowing for
correlation

Backtransformation

Use of a two—part mixed—
effects regression model
to simulate data for
estimating the usual intake
distribution

Can be applied to intake of
nutrients and foods,
including episodically
consumed foods

Estimates of usual intake
on consumption days and
estimates of the
probability of consumption
can both be adjusted for
covariates

The amount part of the
model is transformed to
normality conditionally on
covariates using a one—
parameter Box—Cox
transformation with
positive real—valued
power parameter

Use of an approximate
formula that
underestimates all
percentiles of the usual
intake distribution as long
as the power parameter of
the Box—Cox
transformation is small

Twofold use of the
shrinkage technique to
estimate individual usual
intake and usual intake
distribution

Can be applied to intake of
nutrients and foods,
including episodically
consumed foods

Estimates of usual intake
on consumption days and
estimates of the
probability of consumption
can both be adjusted for
covariates

The residual with respect
to covariates is
transformed to normality
using a two—parameter
Box—Cox transformation
with power equal to the
reciprocal of a positive
integer and a real—valued
location parameter

Use of a mathematically
derived formula that is
precise for all considered
Box—Cox transformations

The table is adapted from the user guide of Multiple Source Method
https://msm.dife.de/static/MSM_UserGuide.pdf
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(Observed positive
daily intake data

Step 2

Usual intake on
consumption days

i

Step 3

Yi-pi

Usual intake on all days

Observed

consumption days

Step 1

Probability of

consumption

Figure 5. Structure of the Multiple Source Method.

The figure is adapted from the user guide of Multiple Source Method
https://msm.dife.de/static/MSM_UserGuide.pdf
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Table 3.

Summary of availability, costs and important attributes of methods

Proportion of

Software Costs Covariates can be Survey weights population
included can be included above/below
cutoff
ISU SAS/IML or UNIX version $300 Initial adjustments Yes Yes
NCI SAS macro Requires the SAS Yes Yes Yes
package
MSM Web—based None Yes No No
SPADE R package None Age Yes Yes

Abbreviations: ISU, lowa State University; NCI, National Cancer Institute Method; MSM, Multiple Source Method; SPADE,;
Statistical Program for Age—adjusted Dietary Assessment.
The table is adapted from Souverein OW et al., 2011.
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Table 4. Nutrient intakes assessed by seasonal 3DR by sex and age groups among adults

20—45 year—old

46—65 year—old

(n=236) (n=205) (n=209)

Mean SD Mean SD Mean SD Mean SD

Energy (kcal) 2100 386.7 1747.1 358.2 1925.7 384.6 1872.5 431.9
Protein (g) 82.7° 18.3 66.0 16.2 74.4 18.4 72.0 19.6
Fat (g) 55.5 15.4 45.0 13.7 54.9° 14.5 44.2 14.3
Carbohydrate (g) 296.1° 55.9 267.2 59.3 273.9 55.5 285.3 62.8
Calcium (mg) 562.8° 164.3 517.2 158.2 516.7° 144.3 556.5 176.2
Phosphorus (mg) 1225° 282.3 1024 257.1 1085 257.7 1135 309.5
Iron (mg) 15.2° 5.5 13.1 5.0 12.9° 4.3 15.1 6.0
Potassium (mg) 3108* 836.6 2765 744.3 2774° 719.5 3048 856.6
Sodium (mg) 5417° 1800 4114 1299 4596 1350 4751 1921
Vitamin A (ug RE) 864.8° 442.6 778.3 345.4 760.3° 330.2 869.6 438.5
Thiamin (mg) 1.4° 0.4 1.1 0.3 1.3 0.4 1.3 0.4
Riboflavin (mg) 1.4° 0.4 1.2 0.4 1.3 0.4 1.3 0.4
Niacin (mg) 19.2° 4.6 15.7 4.1 17.4 4.2 17.0 5.1
Vitamin C (mg) 102.8 411 105.2 40.3 93.6" 37.8 114.5 40.7
Retinol (ug) 105.1 83.7 92.4 68.8 104.6 72.7 91.3 78.1
Carotene (ug) 4319 2564 3881 2048 3587° 1818 4543 2595

SD, standard deviation., DR, dietary record

4 Significantly different from women (P<0.05).
b Significantly different from the 46~65 year—old group (P<0.05)
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Table 5. Variation sources for selected nutrients according to sex.

Male adults Female adults
Nutrients S8 day” seq® season? Sy VR! Sy day seq season Sy2 VR
Energy 23.11 3.34 1.01 0.37 72.17 3.12 28.50 0.36 0.46 0.29 70.40 2.47
Protein 19.74 1.22 0.87 1.20 76.97 3.90 25.05 0.32 0.03 0.65 73.96 2.95
Fat 18.28 1.29 0.95 1.64 77.84 4.26 22.27 0.57 0.14 1.49 75.53 3.39
Carbohydrate  26.07 1.57 0.48 0.00 71.88 2.76 32.06 0.00 0.92 0.00 67.02 2.09
Calcium 22.68 0.00 0.48 0.29 76.56 3.38 29.05 0.29 0.08 0.57 70.01 2.41
Phosphorus 26.79 0.21 0.82 1.28 70.90 2.65 32.14 0.00 0.20 0.76 66.90 2.08
Iron 25.99 0.00 0.73 0.98 72.29 2.78 26.90 0.00 1.49 0.15 71.46 2.66
Potassium 31.08 0.00 1.09 1.11 66.72 2.15 34.31 0.00 1.29 0.03 64.36 1.88
Sodium 27.62 0.14 0.06 0.25 71.93 2.60 25.73 0.09 0.00 0.12 74.05 2.88
Vitamin A 20.48 0.00 1.19 1.09 77.24 3.77 20.26 0.00 0.83 1.71 77.20 3.81
Thiamin 18.97 3.00 0.41 1.01 76.62 4.04 21.67 1.49 0.00 0.31 76.54 3.53
Riboflavin 19.95 0.61 0.49 0.55 78.40 3.93 23.10 0.00 0.00 0.38 76.52 3.31
Niacin 17.39 0.00 1.08 0.23 81.30 4.68 22.66 0.05 1.27 0.72 75.31 3.32
Vitamin C 27.28 0.10 0.36 0.00 72.26 2.65 25.82 0.00 0.47 3.19 70.52 2.73
Retinol 15.81 0.00 0.00 0.23 83.96 5.31 16.39 0.00 0.00 0.38 83.23 5.08
Carotene 19.79 0.20 0.73 0.68 78.60 3.97 18.81 0.00 1.50 1.31 78.38 4,17

4 Percentage of variance attributable to subjects (i.e. between—individual).
b Percentage of variance attributable to the specific day of the week.

¢ Percentage of variance attributable to the order of recording.

4 Percentage of variance attributable to the specific season of the year.

¢ Percentage of variance attributable to within—individual sources.

"Ratio of within—individual to between—individual variance (Sw?/ Sb?).

57 A 2- ‘_'.]i oty



(3) A& L&l W Wo] 4 H&
62 AR ZEl wE oAUl 157F Fdae] WHol FAH|
= YL HE AR Jolt 20~45A4 19 A4 Eis

o
o
22.39] 7§QIZF Wolgl 76.08] JHQIW WHolE Hlow 3.69 F

ARBIpe] e ol eux], @A wheslE, 2, 2, FH
W, R, dolokdle] F 819 HlmA We FEoA 1% o439
T30 & vERd Flo] Holgk Holqlrt.

46~654 159 A9 HEAHo R 29.29 7jIzF Wolel 69.09)
Ml Wolg wolom 259 Hit WHoH| &S Kol 20~454 1
ol nlal Fol B Apols vERWch 1 dhe] Wol L AES
g 3% P9 W 7] &g Hel shed, ARG
ojof Al ey %], e A whpslE, Zher, 21, Elobwl, g rEE
N FEA 0%t ¢ w2 vES e 20~4541 253
o] AFS Bk 5 FAIGO] wE WHol ulEoAE vlEhY

C, e, 7128 A9sty BE FEo|A 20~454 1E0] =

ﬂl"ﬁ

e

.

Hlol W&o A, 20~454 TFelA= 2.20 (ZE)FH 5.45
(AE =) 9 FES 7HAL 3L 46~654 TFelA= 1.54 (ZF
FH 5.04 GlEE) Y FEs Bk 20~454 259 45 EE
YFaelM 46~654 el wlEll = WolmlEs HAH,
46~654 TTiolM 20~454 TZimel mlE] ool mjEo]l %3k

el A7s BARIAE AFer] fls el wE A" aEE
58 -":r*-\.;! 'kl::' 1_-]i



o|J
M

=
o

F 46~654 252 YA oAl vl

59



Table 6. Variation sources for selected nutrients according to age groups.

Men and women (20~45 years) Men and women (46~65 years)

Nutrients Sp 28 day” seq’ season? Sy VR! Sp2 T day’  seq® season St VR™
Energy 26.20 0.93 1.50 0.24 71.14 2.72 35.80 1.31 0.00 0.23 62.66 1.75
Protein 23.52 0.47 1.11 0.58 74.32 3.16 32.44 0.69 0.00 0.91 65.96 2.03

Fat 18.14 0.67 0.79 1.02 79.38 4.38 21.46 0.99 0.46 2.74 74.35 3.46
Carbohydrate  28.45 0.14 1.24 0.00 70.17 2.47 34.18 0.43 0.00 0.20 65.19 1.91
Calcium 25.03 0.22 1.19 0.08 73.48 2.94 28.63 0.00 0.00 1.00 70.37 2.46
Phosphorus 27.65 0.00 1.75 0.72 69.89 2.53 38.97 0.12 0.00 0.86 60.05 1.54
Iron 20.75 0.04 1.22 0.42 77.57 3.74 32.48 0.25 0.66 0.70 65.90 2.03

Potassium 30.44 0.21 2.22 0.02 67.12 2.20 36.58 0.11 0.12 0.72 62.48 1.71
Sodium 24.90 0.26 0.89 0.39 73.57 2.96 36.83 0.10 0.29 0.34 62.44 1.70

Vitamin A 16.69 0.07 0.99 0.79 81.46 4.88 23.67 0.00 0.85 2.90 72.58 3.07
Thiamin 21.18 2.02 0.20 0.11 76.48 3.61 27.05 1.82 0.00 1.16 69.98 2.59

Riboflavin 21.27 0.09 0.33 0.10 78.21 3.68 25.82 0.11 0.00 0.88 73.18 2.83
Niacin 19.13 0.00 1.75 0.18 78.95 4.13 28.59 0.12 0.05 0.58 70.67 2.47

Vitamin C 24.21 0.00 0.36 0.72 74.70 3.09 24.84 0.07 0.75 1.76 72.59 2.92
Retinol 15.45 0.11 0.00 0.23 84.20 5.45 16.44 0.16 0.09 0.39 82.92 5.04
Carotene 13.52 0.54 0.86 0.45 84.63 6.26 22.78 0.00 0.98 3.20 73.04 3.21

4 Percentage of variance attributable to subjects (i.e. between—individual).
b Percentage of variance attributable to the specific day of the week.

¢ Percentage of variance attributable to the order of recording.

4 Percentage of variance attributable to the specific season of the year.

¢ Percentage of variance attributable to within—individual sources.

"Ratio of within—individual to between—individual variance (Sw?/ Sb?).
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Table 7. Variation sources for selected nutrients of male adults according to age groups.

Younger men (20~45 years)

b

d

Older men (46~65 years)

Nutrients Sp 28 day seq®  season Sy VR! Sy day seq season Sy? VR
Energy 18.09 3.39 2.41 0.00 76.11 4.21 29.12 3.00 1.19 0.55 66.14 2.27
Protein 16.58 1.30 2.30 0.46 79.36 4.79 24.51 0.98 0.67 1.65 72.20 2.95

Fat 12.65 2.00 1.55 0.43 83.37 6.59 17.78 0.55 1.48 2.79 77.39 4.35
Carbohydrate 22.45 1.19 1.05 0.00 75.31 3.35 31.06 1.80 0.56 0.00 66.58 2.14
Calcium 18.49 0.00 2.42 0.00 79.09 4.28 26.12 0.00 0.00 0.51 73.37 2.81
Phosphorus 23.36 0.17 2.85 0.80 72.83 3.12 30.14 0.12 0.54 1.10 68.10 2.26
Iron 20.45 0.00 1.39 1.47 76.68 3.75 27.51 0.08 1.38 1.24 69.79 2.54

Potassium 27.75 0.00 3.39 0.04 68.82 2.48 32.12 0.00 0.98 1.72 65.17 2.03
Sodium 19.87 0.93 0.97 1.16 77.07 3.88 35.14 0.00 1.80 0.19 62.87 1.79

Vitamin A 17.19 0.00 1.71 0.88 80.21 4.67 22.91 0.00 0.46 1.06 75.57 3.30
Thiamin 19.02 4.77 1.45 0.11 74.66 3.93 19.26 1.22 2.36 3.46 73.70 3.83

Riboflavin 17.31 1.06 1.07 0.00 80.57 4.65 23.22 0.10 0.92 2.61 73.15 3.15
Niacin 12.49 0.00 2.96 0.00 84.55 6.77 23.48 0.00 0.52 0.25 75.76 3.23

Vitamin C 27.50 0.01 0.13 0.00 72.35 2.63 22.42 0.01 1.46 0.05 76.06 3.39
Retinol 8.95 0.00 0.00 0.14 90.91 10.16 21.35 0.20 0.00 0.22 78.24 3.67

Carotene 14.70 0.46 1.10 0.71 83.03 5.65 21.43 0.00 0.00 1.27 77.30 3.61

4 Percentage of variance attributable to subjects (i.e. between—individual).

b Percentage of variance attributable to the specific day of the week.

¢ Percentage of variance attributable to the order of recording.

4 Percentage of variance attributable to the specific season of the year.

¢ Percentage of variance attributable to within—individual sources.

! Ratio of within—individual to between—individual variance (Sw?/ Sb?).
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Table 8. Variation sources for selected nutrients of female adults according to age groups.

Younger women (20~45 years)

Older women (46~65 years)

Nutrients Sp 28 day® seq® season® Sy VR! Sy? day seq season Sy2 VR
Energy 22.16 0.00 0.90 0.36 76.58 3.46 33.81 0.78 0.00 0.36 65.06 1.92
Protein 19.96 0.00 0.21 0.42 79.41 3.98 29.76 0.61 0.00 0.86 68.77 2.31

Fat 18.21 0.00 0.00 0.87 80.92 4.44 21.66 1.30 0.00 1.74 75.31 3.48
Carbohydrate 28.05 0.00 1.81 0.00 70.14 2.50 34.04 0.05 0.00 0.64 65.26 1.92
Calcium 30.11 1.13 0.25 0.00 68.52 2.28 28.16 0.00 0.00 1.41 70.43 2.50
Phosphorus 24.94 0.00 0.63 0.43 74.01 2.97 37.57 0.09 0.00 1.18 61.17 1.63
Iron 18.13 0.15 0.79 0.19 80.74 4.45 31.65 0.28 1.48 0.09 66.51 2.10

Potassium 30.72 0.47 1.70 0.00 67.11 2.18 36.14 0.17 0.55 0.50 62.64 1.73
Sodium 21.97 0.00 0.35 0.00 77.68 3.54 28.83 0.37 0.00 0.25 70.55 2.45

Vitamin A 15.60 0.44 0.00 0.79 83.18 5.33 23.31 0.00 1.06 3.49 72.13 3.09
Thiamin 14.51 0.68 0.00 0.19 84.61 5.83 27.26 2.16 0.00 0.77 69.80 2.56

Riboflavin 20.13 0.00 0.00 0.23 79.64 3.96 25.43 0.05 0.00 0.33 74.19 2.92
Niacin 19.47 0.00 0.87 0.09 79.56 4.09 25.89 0.17 0.32 1.21 72.41 2.80

Vitamin C 21.33 0.10 0.89 2.88 74.81 3.51 26.02 0.04 0.48 3.68 69.77 2.68
Retinol 18.90 0.24 0.00 0.30 80.56 4.26 14.14 0.05 0.00 0.32 85.50 6.05

Carotene 12.04 0.45 0.59 0.23 86.69 7.20 22.52 0.17 1.56 3.79 71.96 3.20

?Percentage of variance attributable to subjects (i.e. between—individual).
b Percentage of variance attributable to the specific day of the week.
¢ Percentage of variance attributable to the order of recording.
4 Percentage of variance attributable to the specific season of the year.
¢ Percentage of variance attributable to within—individual sources.
"Ratio of within—individual to between—individual variance (Sw?/ Sb?).
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Table 9. Hypothetical correlation coefficients by number of days for men.

29— 3—  4- 5— 6— 7 8— 9- 10— 11- 12— Drffr Drf>°r

day day day day day day day day day day day 0.7 0.8

Energy 0.63 0.70 075 078 0.81 0.83 085 0.86 0.87  0.88  0.89 3 6
Protein 058 0.66 071 075 0.78 0.80 082 084 085  0.86 087 4 7
Fat 0.57 064 070 073 076 079 081 082 084 085  0.86 5 8
Carbohydrate  0.65 0.72 0.77 0.80 0.83 0.85 0.86 0.87 0.89  0.89  0.90 3 5
Calcium 061 0.69 074 077 0.80 0.82 084 085 0.86  0.87  0.88 4 7
Phosphorus ~ 0.66 0.73 0.78 0.81 0.83 085 0.87 0.88 0.89  0.90 091 3 5
Iron 0.65 0.72 077 0.80 0.83 0.85 086 087 0.88  0.89  0.90 3 5
Potassium  0.69 0.76 0.81 0.84 0.86 087 0.89 090 091 091  0.92 3 4
Sodium 0.66 0.73 0.78 0.81 0.84 085 087 0.88 0.89 090  0.91 3 5
Vitamin A 0.59 0.67 0.72 0.76 0.78 081 0.82 0.84 0.85  0.86  0.87 4 7
Retinol 0.52 060 066 070 073 075 078 079 081 082  0.83 6 10
Carotene 0.58 066 071 075 078 080 082 083 085 086  0.87 4 8
Thiamin 058 0.65 071 074 0.77 0.80 082 083 0.84  0.86  0.86 4 8
Riboflavin ~ 0.58 0.66 0.71 075 0.78 0.80 0.82 0.83 085  0.86  0.87 4 7
Niacin 055 0.63 068 072 075 077 079 081 0.83 084 085 5 9
Vitamin C 0.66 0.73 078 081 0.83 0.85 087 088 0.89  0.90 0091 3 5

4 Estimation of nutrient intake is determined from the correlation between observed and true average intakes of individual in
which unobservable correlation coefficients r=[D/(D+ s*w /s’b)]"?, where D= the number of dietary records
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Table 10. Hypothetical correlation coefficients by number of days for women.

29— 3—  4- 5— 6— 7 8— 9- 10— 11- 12— Drffr Drf>°r

day day day day day day day day day day day 0.7 0.8

Energy 0.67 0.74 079 0.82 0.84 086 087 0.89 090 090  0.91 3 5
Protein 0.64 071 076 079 0.82 084 085 087 088  0.89  0.90 3 6
Fat 0.61 0.69 074 077 0.80 082 084 085 0.86  0.87  0.88 4 7
Carbohydrate  0.70 0.77 0.81 0.84 0.86 0.88 0.89 090 091 092  0.92 3 4
Calcium 0.67 074 079 082 0.84 086 088 089 090 091 0091 3 5
Phosphorus ~ 0.70 0.77 0.81 0.84 0.86 0.88 0.89 0.90 091 092  0.92 2 4
Iron 0.66 073 077 081 0.83 085 087 088 089  0.90  0.90 3 5
Potassium  0.72 0.78 0.82 0.85 087 0.89 090 091 092 092  0.93 2 4
Sodium 0.64 071 076 0.80 0.82 0.84 086 0.87 0.8%  0.89  0.90 3 6
Vitamin A 0.59 0.66 0.72 0.75 078 0.80 0.82 0.84 0.85  0.86  0.87 4 7
Retinol 0.53 061 066 070 074 076 078 0.80 081 083  0.84 5 10
Carotene 0.57 065 070 074 077 079 081 083 084 085  0.86 5 8
Thiamin 0.60 0.68 073 077 079 0.82 083 085 0.86  0.87  0.88 4 7
Riboflavin ~ 0.61 0.69 0.74 0.78 080 0.82 0.84 0.86 0.87 088  0.89 4 6
Niacin 0.61 0.69 074 078 0.80 0.82 084 085 0.87 088  0.89 4 6
Vitamin C 065 072 077 0.8 0.83 085 086 088 089  0.90  0.90 3 5

4 Estimation of nutrient intake is determined from the correlation between observed and true average intakes of individual in
which unobservable correlation coefficients r=[D/(D+ s*w /s’b)]"?, where D= the number of dietary records
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Table 11. Hypothetical correlation coefficients by number of days in adults aged 20~45 years.

2— 3— 4- 5— 6— 7= 8— 9- 10— 11— 12— Dforr® D forr>
day day day day day day day day day day day 0.7 0.8
Energy 0.65 0.72 0.77 0.80 0.83 0.85 0.86 0.88 0.89 0.90 0.90 3 5
Protein 0.62 070 0.75 0.78 0.81 0.83 0.85 0.86 0.87 0.88  0.89 4 6
Fat 0.56 0.64 0.69 073 076 0.78 0.80 0.82 0.83 0.85  0.86 5 8
Carbohydrate  0.67 0.74 079 082 0.84 0.86 0.87 0.89 0.90 0.90 0.91 3 5
Calcium 0.64 071 076 079 0.82 0.84 0.86 0.87 0.88 0.89  0.90 3 6
Phosphorus 0.66 0.74 0.78 0.81 0.84 0.86 0.87 0.88 0.89 0.90 0.91 3 5
Iron 0.59 0.67 0.72 076 0.78 0.81 0.83 0.84 0.85 0.86  0.87 4 7
Potassium 0.69 0.76 0.80 0.83 0.86 0.87 0.89 0.90 0.91 0.91 0.92 3 4
Sodium 0.64 071 0.76 0.79 0.82 0.84 0.85 0.87 0.88 0.89  0.90 3 6
Vitamin A 0.54 062 067 071 074 077 0.79 0.81 0.82 0.83 0.84 5 9
Retinol 0.52 0.60 0.65 0.69 072 0.75 077 0.79 0.80 0.82 0.83 6 10
Carotene 049 057 062 0.67 070 073 075 0.77 0.78 0.80  0.81 7 12
Thiamin 0.60 0.67 072 076 0.79 0.81 0.83 0.84 0.86 0.87  0.88 4 7
Riboflavin 0.59 0.67 0.72 076 0.79 0.81 0.83 0.84 0.85 0.87  0.87 4 7
Niacin 0.57 0.65 0.70 074 077 0.79 0.81 0.83 0.84 0.85  0.86 4 8
Vitamin C 0.63 070 0.75 079 0.81 0.83 0.85 0.86 0.87 0.88  0.89 3 6

“Estimation of nutrient intake is determined from the correlation between observed and true average intakes of individual in
which unobservable correlation coefficients r=[D/(D+ s®w /s?b)] 1/2, where D= the number of dietary records
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Table 12. Hypothetical correlation coefficients by number of days in adults aged 46~65 years.

2— 3— 4— o— 6— 7— 8— 9— 10— 11— 12— D for r®> D for r>
day day day day day day day day day day day 0.7 0.8
Energy 0.73 0.79 0.83 0.86 0.88 0.89 0.91 0.91 0.92 0.93 0.93 2 4
Protein 0.70  0.77 0.81 0.84 0.86 0.88 0.89 0.90 0.91 0.92 0.92 2 4
Fat 0.61 0.68 0.73 0.77 0.80 0.82 0.84 0.85 0.86 0.87 0.88 4 7
Carbohydrate 0.72 0.78 0.82 0.85 0.87 0.89 0.90 0.91 0.92 0.92 0.93 2 4
Calcium 0.67 0.74 0.79 0.82 0.84 0.86 0.87 0.89 0.90 0.90 0.91 3 5
Phosphorus 0.75 0.81 0.85 0.87 0.89 0.91 0.92 0.92 0.93 0.94 0.94 2 3
Iron 0.70  0.77 0.81 0.84 0.86 0.88 0.89 0.90 0.91 0.92 0.92 2 4
Potassium 0.73 0.80 0.84 0.86 0.88 0.90 0.91 0.92 0.92 0.93 0.94 2 4
Sodium 0.74 0.80 0.84 0.86 0.88 0.90 0.91 0.92 0.92 0.93 0.94 2 4
Vitamin A 0.63 0.70 0.75 0.79 0.81 0.83 0.85 0.86 0.87 0.88 0.89 3 6
Retinol 0.53 0.61 0.67 0.71 0.74 0.76 0.78 0.80 0.82 0.83 0.84 5 9
Carotene 0.62 0.70 0.74 0.78 0.81 0.83 0.84 0.86 0.87 0.88 0.89 4 6
Thiamin 0.66 0.73 0.78 0.81 0.84 0.85 0.87 0.88 0.89 0.90 0.91 3 5
Riboflavin 0.64 0.72 0.77 0.80 0.82 0.84 0.86 0.87 0.88 0.89 0.90 3 6
Niacin 0% 074 079 082 084 086 087 089 090 090 091 3 5
Vitamin C 046 0.71 0.76 0.79 0.82 0.84 0.86 0.87 0.88 0.89 0.90 3 6

? Estimation of nutrient intake is determined from the correlation between observed and true average intakes of individual
in which unobservable correlation coefficients r=[D/(D+ s%y /s%)] 1/2, where D= the number of dietary records
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L3 LS o dor dYA gtow, ool it AEel
o
]

g1k3lt} (Freedman, Schatzkin et al. 2011). £3] st=roll A+ H]

wH wE AR FAR A7 Aol Frksta 9o
v oAl w pdedE A8% ecld wA e Aol
Z7ksta Gk ol @ Ade FAo tE s wd §s W

a0
o
E

A k=] dAdigt Sk stEy Qe AoE AWEHi it
(Kim, Moon et al. 2000, Lee, Popkin et al. 2002). 121} A=
Wik AR RIS AAA R dAqtetr] Qi e i RbEe A
HAFS getetes Aol Fostt

24 A7 3| (24—hour recall: 24HR) ¥ 2A715¥ (Dietary

record: DR)-& 71919 ¥ AHS A= G| RAME T2

kel B AS W ool Ui HAAZEES vlud Y g
=48 & grie= FHE 7K Qrt (Resnicow, Odom et al.

2000, Kipnis, Subar et al. 2003, Subar, Kipnis et al. 2003). 3}4]
Q1] dAAEFAE S tEst] fsiAE vl AT 2
Q34 ¥ 11 (Basiotis, Welsh et al. 1987), o]&= w17} kAl
oF e Ut ZAFA EEetV]de & FEoR & .

APHALS HPe7] 98 e Yozt AF

X
A
2
kit
PN
>
%

(Food frequency questionnaire: FFQ)©o] ¥d] AF&¥ 3 Q. 1

g 54 Bugde BEE FRQE AR BHEEE AZdd)
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3t (Jensen, Gustafson et al. 2004, Ward, Hunt et al. 2004),
T3 AFE FFQH: o8 Yool &&stuat s Afele e
| 7 B3RS AEA Aol & davt Stk shelEe] ol
AR ¢4

Abgstal FEFES WolM xdshy] wEel (Kim, Kim et al

>

i
flo

AR oY TR Huse M ARE

2009), olgjgt stararte] 54 y#dt A= e Ay
—AAF RS G she JF s RokelA AgA ol

FFQY ©EBldE #AS5S dubd oz 24HRoIY DRy 22 73
ZAME oy W REES & 7 Ayel vlwstAY AEEd Axu
7154 A%} vlwste] FHAT 2y AREE F gle e
A%7F AgE ATFde] AT Fox WHE 24HR/DR 55

Zo] Abggtth FFQQO Btd % 75 Al 24HR/DRS WHEZAMS

oo

oA 144z AEst F7F 1904 742 AEst 74-5-of nv]s)

FlHoR 0 ARAFTE B

S

o2 Hid v gJom (Molag,
de Vries et al. 2007), < @& FFQ BHYE ASATE HE 2
dofA 1299 dHRALS 1 7|[EWHe® &5l = FA0]
t} (Brinkman, Kellen et al. 2011, Dehghan, Lopez Jaramillo et

al. 2011, Eng and Moy 2011, Huang, Lee et al. 2011, Mejia—

Rodriguez, Orjuela et al. 2011, van Dongen, Lentjes et al. 2011).

FUNAFYFEAE AP R o) fau s 9o

N
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W FEYHE B fe FAEE I7ERARR 19989l Hx
2 5 2007de] AFxAe] FEE Addsio] AAEHI

Atk HLoll FHE 47] FRAZFGEARE °F 30,000M8 <] 7HQ)
S gdezE  20079HFEH  2009@7FA FHEHSATE  (Korean

Ministry of Health and Welfare 2010). =947 g kA2 ok
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2. A58 4 uk
(1) A5+ A=)

FFQY AZ% 9 BE d5e fAste], A58 AFshs
20A40 4 6541 AT AdolS HAME HIA o F H R slo] 23]

o FFQSL AR 394 43], F 1299 Ho|71S2 Sk

hArAFe] = 7)1 Ao Ru® FFQ9 DR7FY HA AaA
T= Fudtd o (Willet 1998), 0.59 HA AdAs: (AL
o] BALS 0.14)E HAE A9 1299 DRE F3sittd ok 110

ol

o gt 44 FE Ao wEEslth g B A

5 ;L
20%° BeES nelstel & 1409 thPAE mAst

rir

A HA FFQ A WA DRE 2009¢ 8€o] FARE S Ay
AgAeR WY on, HAL 2d2 F714<l DRo| 22 &
of FET. e wAow AAE 339 DR w 3/HLvich
T8 =] 42 DR& T4
o (a9 7). F 126We A (F didAe] 90%) 7 23] 9]
FFQe} 12DR& €=3ek3ion, F712Q1 AR= e ol
Qe B AT Aegsty AT8e A5 &2 g on,

M e FAME Be Al A AlE 2t

sk 2010 5€9e FFQE oA AAIsS]
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FFQl f———=  Reproducibility = ————o) FFQ2
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12-d
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Validity

Figure 7. Design of the KNHANES’ s FFQ validation study.

FFQ=Food Frequency Questionnaire, DR=Dietary Record, FFQ1, Food

Frequency Questionnaire at initial point; FFQZ2, Food Frequency
Questionnaire after 1 year of FFQ1; DR, Dietary Record, KNHANES=Korea
National Health & Nutrition Examination Survey
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7 oHlI so® HleRith. 12DRE B gk

AL

]
FFQ1l, FFQ2 9Jof F718 o= T+ FFQ9 H+ (mean FFQ) %=

ABBAZS BA59 T (Cade, Thompson et al. 2002). A3aA<
AF Tl wix7A 2 Joj& ATAAGFE AFESIGITE dA R

7= FFQ AA%=S 12DR A=l thdt w& (%)= sk 1
A

rir

Bwkt 95% AF S S AA S
ol’del 4% FFQ7F I8 7HE, 100% olskel 4 FFQ7F #4273

b HE RS vty B 95% AFTzte] 100%E E3et

rir

Tol AMEE FFQ7F tidAtES A3 sl wet &R7ste A5E
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(5) A A
12DR¥} FFQ (FFQ1, FFQ2, mean FFQ) 79 H+ AFH vl

T ANOVAE ARES 5 AR HA o= Tukey U HlIL HAE

B Ao AFEE ¥ojd (Pearson) AT FoxE p<0.05
FFog AP o, BANAATFY FIHS 95% A FG7Eo
2 AZsge. 2E EAIA 8= SAS version 9.2(SAS Institute

Inc Cary, NC, USA) & o]g3}%t}.
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Table 13. Test of normality for selected energy and nutrients

12d DR FFQ1 FFQ2 mean FFQ
Crude Energy Crude Energy Crude Energy Crude Energy
Crude® —tI;Zisb —adi®  Crude? —I{r(;is —adj  Crude® —];rc;is —adj  Crude® —I;r()eiis —ad]
Energy 0.981 0.984 0.971" 0.981 0.952°  0.990 0.960° 0.989
Protein 0.977° 0.985 0.987 0.961° 0.989 0.977° 0.908" 0.990 0.992 0.945°  0.989 0.982
Fat 0.981 0.983 0.986  0.946" 0.990 0.966" 0.897° 0.992 0.969" 0.945" 0.990 0.965

Carbohydrate 0.982  0.985 0.994 0.938" 0.983 0.975° 0.963" 0.992 0.988  0.948" 0.985 0.983
Calcium 0.951°  0.980 0.995 0.976" 0.969° 0.989 0.948" 0.986 0.978" 0.969" 0.986 0.985
Phosphorus ~ 0.979"  0.981 0.994 0.976" 0.985 0.993 0.939" 0.994 0.987  0.955" 0.991 0.993
Iron 0.964" 0.983 0.991 0.952" 0.990 0.995 0.924" 0.993 0.990  0.935" 0.993 0.987
Potassium 0.978" 0.974° 0.988 0.923" 0.992 0.992 0.927° 0.996 0.991  0.9217 0.991 0.992
Sodium 0.973° 0.979° 0.991 0.940" 0.991 0.991  0.904" 0.989 0.991  0.921° 0.990 0.997
Vitamin A 0.929"  0.996 0.989 0.955" 0.985 0.984 0.933" 0.991 0.973"° 0.945° 0.989 0.963
Thiamin 0.969" 0.988 0.978" 0.963" 0.988 0.990 0.921° 0.990 0.997  0.954" 0.988 0.989
Riboflavin 0.982  0.988 0.992 0.963" 0.986 0.983 0.940° 0.993 0.987 0.958" 0.992 0.978
Niacin 0.977° 0.984 0.994 0.954" 0.992 0.992 0.905° 0.990 0.991 0.936" 0.993 0.993
Vitamin C 0.963" 0.987 0.988 0.843" 0.994 0.996 0.929" 0.982 0.982  0.886" 0.995 0.993

“p value<0.05 (the rejection of normality by Shapiro—Wilk statistics)
?Crude energy and nutrients intake in absolute scale

> Natural log—transformed intake of energy and nutrients

“Energy —adjusted intake of nutrients by residual method in logarithm scale
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Table 14. Energy and nutrients intakes determined by 12DR and the FFQ.

12DR

FFQ1

FFQ2

mean FFQ

Crude intake
Energy (kcal)
Protein (g)
Fat (g)
Carbohydrate
(g)
Calcium (mg)
Phosphorus
(mg)
Iron (mg)
Potassium
(mg)

Sodium (mg)

Vitamin A (ug
RE)
Thiamin (mg)
Riboflavin
(mg)
Niacin (mg)
Vitamin C
(mg)

2010£461(1009~3111)°"
78.9+21.1(31.8~134.3)
51.9+16.4(21.5~96.2)

299+67(142~456)"
588+169(190~1343)
1262+315(512~2106)
16.3+5.5(4.9~35.1)
3335+904(1042~5820)

5877+
2087(1312~12649)"

1083%510(266~3345)*

1.4740.45(0.47~2.96)

1.46%0.44(0.47~2.88)"
18.6+5(6.5~30.8)
117+43(38~237)"

2282+774(1006~4616)"
80.7£30.8(29~165.5)
50.1+23.5(10.4~128.4)

361+£128(167~770)°
636+261(165~1325)
1370%£473(537~2743)
16.4£6.9(4.8~37.4)
3771+£1612(1183~8995)

5634+
2544(1434~13261)®

824 +385(174~2018)"

1.5840.62(0.51~3.57)

1.33£0.54(0.41~3.0D)™
18.9+7.1(6.7~39.6)
140%+83(30~512)°

2190+793(883~4594)™
76.7+33.3(28.3~197.2)
47.5%£26.9(8.9~136.8)

348+118(133~790)"
589+259(115~1565)
1303%486(485~3000)
15.7+£7(4.4~42.2)
3491£1427(1054~9606)

4965+
2392(1716~15657)°

750367 (206~2236)"

1.49%0.65(0.54~3.99)

1.26£0.55(0.43~3.43)"
18.1+7.7(6.7~46.4)
123+60(29~377)™

2236+695(1008~4179)"
78.7+28.2(34.5~164.3)
48.8+22.3(10.1~113.8)

354+109(175~675)"
613+233(195~1352)
1337%£425(646~2692)
16£6.2(5.7~39)
3631£1381(1520~8600)

5300+
2230(2117~14353)®

787+334(219~1957)°

1.53+0.56(0.64~3.04)

1.3£0.48(0.48~3.09)™
18.5%6.6(7.9~42.7)
131£65(37~380)*"

0.012
0.738
0.452

<0.001
0.309
0.226
0.818
0.068

0.012

<0.001
0.418
0.012
0.774
0.034

Values are means £ standard deviation (range), n=126
“p value for Tukey's Studentized Range (HSD) Test among four groups
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Table 14. Energy and nutrients intakes determined by 12DR and the FFQ. (Continued).

12d DR

FFQ1

FFQ2

mean FFQ

Energy—adjusted
intake

Protein (g)
Fat (g)
Carbohydrate (g)
Calcium (mg)
Phosphorus (mg)
Iron (mg)
Potassium (mg)
Sodium (mg)

Vitamin A (ug
RE)

Thiamin (mg)
Riboflavin (mg)

Niacin (mg)
Vitamin C (mg)

76.5£8.6(53.3~108.1)"
50.4%10.5(25.9~75.3)"

293.0£35.0(211~388)"

578+125(329~1119)
1230£140(843~1699)¢
15.8+£3.7(8.5~29.4)

3259+558(1952~4683)"

5679%
1449(2870~11062)"

1052+416(405~2660)°
1.42+0.25(0.84~2.31)®
1.41+0.25(0.85~2.26)"

18.1+2.5(12.8~25.1)"
115+35(49~206)"

75.9+11.6(43.2~105.6)*
46.9+t13.3(13.5~80.2)*

343.0£44.0(218~491)"

611+203(221~1655)
1300+£174(857~1771)*
15.4£3.7(7.7~29.4)

3568+874(1843~6101)"

5299+
1503(2766~10403)

777+253(244~1584)"
1.49+0.28(0.77~2.21)*
1.26+0.27(0.59~2.16)"

17.9+2.8(12.4~25.4)°
131+55(36~341)"

71.6£12.6(39.6~115.7)°
43.8415.5(11~85.2)"

331.0£43.0(232~440)"

568+201(187~1264)
1233+178(774~1797)"
14.8+3.9(5.7~28.1)

3328+823(1617~5681)™

4681=
1460(1838~10022)°

710+246(249~1803)"
1.39+0.28(0.73~2.31)"
1.18+0.29(0.57~1.95)"

16.9+3(10.2~25.6)"
118+45(28~263)®

74.8+10.9(44.8~110.1)
46.1113.5(14.2~76)"

341.0£40.0(257~472)"

595+181(235~1451)
1283+158(872~1738)
15.3%£3.2(7.6~24.4)

3485+776(1896~5439)®

5023+
1188(2380~9054)"

7501204 (288~1277)"
1.46+0.24(0.91~2.04)®
1.24£0.25(0.63~2.08)"°

17.6+2.5(11.4~24.9)®
126+47(36~323)*"

0.002

0.001
<0.00

0.233
0.001
0.155

0.005
<0.00

<0.00

0.022
<0.00

0.003
0.020

Values are means £ standard deviation (range), n=126
"p value for Tukey's Studentized Range (HSD) Test among four groups
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Table 15. Correlations between nutrient intake in FFQ1 and

FFQ2
FFQ1 vs FFQ2
Crude® Energy—adj’

Energy 0.54
Protein 0.55 0.52
Fat 0.62 0.65
Carbohydrate 0.54 0.61
Calcium 0.58 0.63
Phosphorus 0.53 0.61
Iron 0.57 0.51
Potassium 0.60 0.65
Sodium 0.57 0.35
Vitamin A 0.55 0.44
Thiamin 0.55 0.48
Riboflavin 0.55 0.55
Niacin 0.54 0.45
Vitamin C 0.61 0.64
Mean 0.57 0.55

FFQ1, Food Frequency Questionnaire at initial point; FFQZ2, Food
Frequency Questionnaire after 1 year of FFQ1

#Natural log—transformed intake of energy and nutrients

b Energy—adjusted intake of nutrients by residual method

All coefficients were significant (p<0.05)
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Table 16. Correlations between nutrient intake in FFQ and

mean of 12DR

FFQ1 vs 12DR FFQ2 vs 12DR mean FFQ vs 12DR

Crude Energy Crude Energy— Crude Energy—
—ad] ad] adj

Energy 0.42 - 0.41 - 0.47 -

Protein 0.35 0.33 0.30 0.25 0.36 0.32
Fat 0.42 0.50 0.42 0.56 0.46 0.58
Carbohydrate 0.44 0.64 0.42 0.58 0.49 0.68
Calcium 0.42 0.45 0.30 0.37 0.39 0.45
Phosphorus 0.38 0.45 0.33 0.42 0.39 0.47
Iron 0.34 0.35 0.30 0.33 0.35 0.38
Potassium 0.41 0.53 0.33 0.50 0.40 0.57
Sodium 0.37 0.25 0.33 0.24 0.39 0.31
Vitamin A 0.20 0.20 0.11° 0.16¢ 0.16° 0.22
Thiamin 0.40 0.12¢ 0.32 0.20 0.39 0.18
Riboflavin 0.36 0.33 0.27 0.25 0.34 0.31
Niacin 0.28 0.28 0.27 0.27 0.30 0.32
Vitamin C 0.38 0.49 0.40 0.49 0.41 0.53
Mean 0.37 0.38 0.31 0.36 0.37 0.41

FFQ1, Food Frequency Questionnaire at initial point; FFQZ2, Food
Frequency Questionnaire after 1 year of FFQ1

#Natural log—transformed intake of energy and nutrients

b Energy—adjusted intake of nutrients by residual method

All coefficients were significant (p<0.05) except for those indicated by a
superscript ¢ (p>0.05)
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Table 17. Joint—classification of quartiles of energy and nutrients intakes, estimated from FFQ and

12DR
(%)
FFQ1 vs 12DR FFQZ2 vs 12DR mean FFQ vs 12DR
a . b Same + . Same + . Same + .
Energy“/nutrients Same . Opposite  Same . Opposite  Same . Opposite
adjacent adjacent adjacent
Energy 35 78 5 45 79 6 40 80 4
Protein 31 67 6 33 67 10 33 67 7
Fat 43 81 2 41 81 3 48 83 2
Carbohydrate 40 86 1 48 83 2 40 88 2
Calcium 40 82 3 35 75 2 40 80 2
Phosphorus 36 81 4 38 79 4 40 81 3
Iron 33 75 6 33 73 6 38 73 5
Potassium 37 81 3 36 79 2 43 83 2
Sodium 26 72 10 37 77 7 30 78 5
Vitamin A 26 66 10 33 67 7 30 70 10
Thiamin 22 63 8 26 70 7 21 67 6
Riboflavin 35 75 8 33 71 10 31 73 7
Niacin 33 67 6 33 71 10 37 72 6
Vitamin C 36 80 6 35 78 3 37 79 2
Mean 34 75 6 36 75 6 36 77 4

FFQ1, Food Frequency Questionnaire at initial point; FFQZ2, Food Frequency Questionnaire after 1 year of FFQ1; FFQa,
Average of FFQ1 and FFQZ2; DR, Dietary Record

4 Natural log—transformed intake of energy

b Energy—adjusted intake of nutrients by residual method
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Table 18. Ratio of energy and nutrient intakes assessed by FFQ and the 12DR

(%)
FFQ1 vs 12DR FFQ2 vs 12DR mean FFQ vs 12DR
Mean 95% Coilfidence Interval® Mean 95% Confidence Interval Mean 95% Confidence Interval
Crude Energy—adj® Crude Energy—adj Crude Energy—adj
Energy 110 104~116 - 105 99~111 - 109 104~115 -
Protein 99 92~106 96~101 93 86~100 90~96 97 91~104 95~100
Fat 91 84~99 87~96 83 76~91 78~88 89 83~96 85~93
Carbohydrate 117 110~123 115~119 113 107~119 111~115 116 111~122 114~118
Calcium 103 95~110 97~108 95 87~103 89~100 101 94~108 96~106
Phosphorus 105 99~112 103~108 100 94~107 97~102 104 99~110 102~106
Iron 97 90~105 93~102 93 85~100 88~97 97 90~104 93~101
Potassium 108 101~116 104~112 101 94~108 97~104 106 99~113 102~109
Sodium 93 85~101 88~98 81 74~88 76~86 89 82~96 84~93
Vitamin A 76 68~84 70~82 69 61~77 63~75 74 67~82 68~80
Thiamin 104 97~112 100~108 97 90~105 93~101 102 96~109 99~106
Riboflavin 88 82~95 85~92 82 76~89 79~86 87 81~93 84~91
Niacin 98 92~106 95~102 93 86~100 90~96 97 91~104 95~100
Vitamin C 110 100~121 103~117 100 92~109 94~107 108 99~117 102~114
Mean 100 93 98

FFQ1, Food Frequency Questionnaire at initial point; FFQ2, Food Frequency Questionnaire after 1 year of FFQ1; FFQa,
Average of FFQ1 and FFQZ2; DR, Dietary Record

#95% Confidence Interval determined as mean ratio®=1.96 X standard error of the ratio

b Natural log—transformed intake of energy and nutrients

“Energy—adjusted intake of nutrients by residual method
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Table 19. Calibration parameters for energy and nutrients

according to age groups.

Energy®/Nutrients”

Calibration parameters?

A value (95% CI)

a value (95% CID)

20~45y group (n=63)
Energy (kcal)
Protein (g)
Fat (g)
Carbohydrate (g)
Calcium (mg)
Phosphorus (mg)
Iron (mg)
Potassium (mg)
Sodium (mg)
Vitamin A (ug RE)
Thiamin (mg)
Riboflavin (mg)
Niacin (mg)
Vitamin C (mg)
46~65y group (n=63)
Energy (kcal)
Protein (g)
Fat (g)
Carbohydrate (g)
Calcium (mg)
Phosphorus (mg)
Iron (mg)
Potassium (mg)
Sodium (mg)
Vitamin A (ug RE)
Thiamin (mg)
Riboflavin (mg)
Niacin (mg)
Vitamin C (mg)

0.33(0.17~0.49)
0.21(0.04~0.38)
0.33(0.15~0.51)
0.50(0.28~0.71)
0.36(0.22~0.51)
0.53(0.32~0.73)
0.42(0.19~0.64)
0.49(0.32~0.66)
0.28(0.04~0.53)
0.49(0.14~0.84)

0.16(=0.05~0.37)

0.34(0.13~0.54)
0.37(0.13~0.61)
0.45(0.27~0.63)

0.38(0.20~0.57)
0.30(0.10~0.51)
0.32(0.17~0.47)
0.82(0.62~1.01)
0.19(0.03~0.35)
0.27(0.07~0.46)

0.15(=0.08~0.38)

0.33(0.18~0.48)
0.33(0.06~0.60)

0.12(-0.16~0.41)
0.23(-0.07~0.53)

0.25(0.06~0.45)
0.30(0.06~0.55)
0.38(0.21~0.55)

5.01(3.78~6.24)
3.42(2.70~4.14)
2.70(1.99~3.40)
2.78(1.52~4.03)
3.99(3.08~4.90)
3.31(1.87~4.76)
1.54(0.93~2.15)
4.05(2.69~5.42)
6.15(4.09~8.20)
3.55(1.25~5.85)
0.27(0.18~0.36)
0.22(0.16~0.29)
1.80(1.11~2.49)
2.47(1.62~3.33)

4.65(3.23~6.06)
3.04(2.18~3.91)
2.65(2.11~3.19)
0.92(-0.23~2.06)
5.18(4.13~6.23)
5.23(3.85~6.62)
2.42(1.78~3.05)
5.45(4.24~6.65)
5.85(3.57~8.12)
6.20(4.35~8.06)
0.27(0.16~0.38)
0.32(0.27~0.37)
2.04(1.35~2.73)
2.96(2.14~3.79)

@ Natural log transformed energy intake estimated from the mean of 12DR
(dependent variable) and from the mean FFQ (independent variable).

b Energy—adjusted nutrients intakes estimated from the mean of 12DR
(dependent variable) and mean FFQ (independent variable).
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Table 20. Energy and nutrient intakes estimated from the mean

FFQ, 12DR, and calibrated FFQ according to age groups.

Energya/Nutrientsb Mean FFQ 12DR Calibrated FFQ
20~45y group (n=63)
Energy (kcal)® 1984+444 2215+712 1946%208
Protein (g) 76.5*8 77.5*11 76.1%£2.3
Fat (g) 55.1+9.8 53.2%11.8 54.4%4.2
Carbohydrate (g) 282+28 323.4£32.8 281+14.2
Calcium (mg) 548=*119 572%186 539%62
Phosphorus (mg) 1183£137 1258+148 1178*£74
Iron (mg) 14.4+3.6 14.6%£3.2 14.1£1.3
Potassium (mg) 3058%531 3330£708 3029+313
Sodium (mg) 5325*1184 4889*1106 5208+333
Vitamin A (ug RE) 919+364 740£177 858106
Thiamin (mg) 1.41£0.2 1.562%0.25 1.4%0.04
Riboflavin (mg) 1.37£0.23 1.28%+0.24 1.36%=0.09
Niacin (mg) 17.9x£2.4 18+2.5 17.8%0.9
Vitamin C (mg) 103.7%+31 118.3%40.3 100.5*15.6
46~65y group (n=63)
Energy (kcal)® 2037+480 2257+683 1993+230
Protein (g) 76.6+9.3 72.1£10.2 76.1£3.3
Fat (g) 45.6*9.1 39£11.2 44.9%£4.3
Carbohydrate (g) 304.4£37.5 358.7+39.8 303.3£27.5
Calcium (mg) 608+124 618%+176 597+£32
Phosphorus (mg) 1276+129 1308£165 1271+43
Iron (mg) 17.2%3.1 16x3.1 17£0.5
Potassium (mg) 3459%513 3640£815 3431£256
Sodium (mg) 6033*=1605 5158+1259 5847472
Vitamin A (ug RE) 1185%£425 761%£230 1116*43
Thiamin (mg) 1.44%0.29 1.4£0.23 1.41£0.05
Riboflavin (mg) 1.45%£0.25 1.19£0.25 1.43£0.08
Niacin (mg) 18.3£2.6 17.3£2.5 18.1£0.8
Vitamin C (mg) 125.7£34.5 133.9£51.2 122.1£17.5

@ Calibration regression for energy: Natural log transformed energy intake
estimated from the mean of 12DR (dependent variable) and from the FFQ

(independent variable).

b Calibration regression for nutrients: energy —adjusted nutrients intake
estimated from the mean of 12DR (dependent variable) and from the FFQ

(independent variable).
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(Tsubono, Nishino et al. 1995, Johansson, Hallmans et al. 2002,

rL
)
)

e

Chen and Marques—Vidal 2007, Fernandez—Ballart, Pinol et al.
2010) 4 =] A& o+ (Park, Noh et al. 2012) (0.50<r<0.60)
o fAbet FEol gk,

Zlolt} (Watson, Collins et al. 2009).

mean FFQ®F 12DR¥9] AadAl= ATl F3Jd AT

ATl FFQI1, FFQZ2,

(Johansson, Hallmans et al. 2002, Fernandez—Ballart, Pinol et al.
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Table 21. Characteristics of individuals who participated in validation study and KNHANES.

First DR (n=126)

KNHANES 2007 Seoul

KNHANES 2007 total

(n=380) (n=2271)
p value”

% male 50.00% 38.40% 40.90%

mean*SD (range) mean*SD (range) mean*SD (range)

age 42.7£13.1(20~65)" 48.1£15.9(20~86)° 50.0£16.6(20~103)* <.0001
Energy (kcal) 1901 *£693(735~4341) 17721796 (243~6766) 1782+756(147~7455) 0.9136
Protein (g) 74.5%133.9(21.9~213.1) 64.3+34.1(6.3~278.7) 63.1*£35(3.7~374.6) 0.1683
Fat (g) 51.6+£37.1(6.5~250.3)° 35.7£30.0(1.2~345.8)" 31.9£26.8(0.3~345.8)°¢ <.0001
Carbohydrate (g) 280.2+108.6(116.4~836.2)" 282.5+112.4(46.4~803)" 298.6+116(32.8~1080.1)* 0.0008
Calcium (mg) 578+314(115~1948)° 433%250(20~1549)" 461£380(6~11786)" 0.0053
Phosphorus (mg) 1214+493(377~3052) 1055+472(131~3667) 1068+£516(80~9704) 0.1663
Iron (mg) 15.5£9.7(2.8~56.4) 13.1£9.5(1~97.6) 13.9111(0.5~123.2) 0.1852
Potassium (mg) 3125+1488(977~9678) 2717+11348(218~10551) 2783+1437(213~13211) 0.1767
Sodium (mg) 5790+3626(1326~20881)° 4483£2626(60~22650)" 4524 +2728(14~22650)" 0.0005
Vitamin A (ug RE) 923+829(103~4385) 755+810(0~7275) 772£1070(0~22809) 0.5545
Thiamin (mg) 1.45+£0.91(0.44~6.33)° 1.18£0.72(0.11~5.94)" 1.17£0.74(0.09~11.8)" 0.0278
Riboflavin (mg) 1.3£0.74(0.3~5.35)" 1.01£0.59(0.04~4.06)" 1.00£0.61(0.04~6.58)" 0.0004
Niacin (mg) 17.2+£8.7(3.8~57.4) 14.6+£8.2(1.3~68.8) 14.5+8.4(1.1~96.2) 0.1532
Vitamin C (mg) 97.3765.5(14.7~496.2) 89.3+80.9(0~1051.2) 95.1+83.7(0~1051.2) 0.2605

*p value for Tukey—Kramer Comparison among three groups adjusted by age and sex.
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Epidemiology of the German Institute of Human Nutrition
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Table 22. Proportion of non—consumer and correlation between mean FFQ and 12DR for frequency and

amount of consumption

% of nonconsumers

Daily amount (Mean = SD)

Correlation between FFQ and 12DR

Cooked white rice 1 129.7+110.4 142.5+92.5 0.62 0.59 0.62
Cooked multigrain rice 4 3 103.1+80.3 142.7+105.5 0.67 0.60 0.61
](jéiifndbap) seaweed rolls 46 144+21.1  19.9+28.9 0.36 0.37 0.39
Fried rice (Bokkeumbap) 37 61 10.5%£18.3 11.9£20.2 0.32 0.33 0.32
I:rilffb;nei;‘ed with vegetables 11 51 36.6+41.3  19.1+26.9 0.16 0.18 0.18
Rice topped with raw fish 67 97 10.1+65.4 0.7£4.5 0.21 0.21 0.22
Rice porridge with chicken 64 95 3.7t13.2 0.9+4.4 0.12 0.12 0.12
Noodles 3 2 43.0t40.1 86.1162 0.50 0.46 0.47
Sandwich 44 78 7.3%15.1 45%+11.2 0.38 0.38 0.38
a?:f;;’;;)tzg_lgone Soup 46 92 3.0+4.4 1.2+5.9 0.17 0.18 0.18
Thick beef bone soup 30 69 7.9%t15.2 3.7t7.7 0.26 0.26 0.25
Kimchi soup 13 77 4.8+6.7 2.2%t5.4 0.20 0.20 0.21
Kimchi stew 1 29 16.1£18 13.6+15.7 0.32 0.31 0.29
Octopus hot pot 49 100 2.7t5.2 — - — -

Chicken soup 66 98 1.8+4.7 0.3£2.3 0.05% 0.04* 0.04%
Frozen pollack stew 18 74 5.2%6.1 4594 0.16 0.17 0.16

4 Spearman correlation coefficients was not significant (p>0.05)
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Table 22. Proportion of non—consumer and correlation between mean FFQ and 12DR for frequency and

amount (Continued)

% of nonconsumers

Daily amount (Mean = SD)

Correlation between FFQ and 12DR

Soybean paste soup 2 18 15.7%£16.7 12.5%+12.9 0.29 0.30 0.31
Soybean paste stew 32 13.8£13.6 9.5*£13.6 0.31 0.26 0.28
Radish soup 22 69 5.0+7.7 2.3+4.7 0.29 0.27 0.28
Seaweed soup 3 31 5.0£6.3 3.56%T5.1 0.24 0.25 0.24
Seaweed cold soup 63 93 1.1£2.2 0.3*£1.6 0.03% 0.03% 0.03%
Dog soup 83 93 1.2+£4.7 1.8£7.9 0.48 0.48 0.48
Dried pollack soup 19 75 3.2%5 1.9%4 0.25 0.26 0.29
Whole chicken soup 40 85 4.8+7.7 2.6+7.4 0.14 0.14 0.14
Spicy seafood soup 23 78 6.8+9.4 3.6+8.3 0.19 0.21 0.20
Spicy beef soup 33 85 3.9%£5.5 1.9%+5.1 0.08% 0.08* 0.08%
Beef soup 15 82 4.0%6 1.7£4.4 0.18 0.18 0.18
Spicy soft tofu stew 13 73 6.9+8.1 3.16.4 0.18 0.17 0.14
Cabbage soup 13 81 6.6+13.4 1.1+2.7 0.25 0.26 0.24
Clam soup 44 89 2.014.0 1.0+4.0 0.14 0.14 0.15
Rice soybean paste stew 26 73 3.8+5.8 2.9%6.9 0.36 0.36 0.35
Loach soup 46 86 3.50*x5.4 2.1£5.7 0.35 0.35 0.35
Bean sprout soup 7 48 5.0£6.0 4.2%6.3 0.27 0.27 0.28

# Spearman correlation coefficients was not significant (p>0.05)
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Table 22. Proportion of non—consumer and correlation between mean FFQ and 12DR for frequency and

amount (Continued)

% of nonconsumers

Daily amount (Mean = SD)

Correlation between FFQ and 12DR

Hangover soup 40 82 6.3112 3.2%8.3 0.10° 0.10° 0.11
Bulgogi, stir—{fried pork 5 50 15.3£19.7 9.5%£15.3 0.22 0.22 0.22
Grilled beef ribs, spareribs 17 61 12£16.7 7.9%t14.6 0.18 0.18 0.17
gji‘fjd e with  pork, 25 73 8.2+10.3 2.8%6.0 0.03° 0.05° 0.04*
Braised seafood 35 91 14.3126.6 1.4+5.3 0.14 0.14 0.16
Braised chilli chicken 29 83 6.0£7.9 2.8%7.3 0.18 0.18 0.19
Grilled ham and sausage 43 75 25%7.1 1.6+3.6 0.32 0.31 0.29
Grilled duck 61 91 2.71t4.8 1.4%+5.5 0.20 0.19 0.18
Korean—style bacon 6 51 18.8+20.1 11.0£17.6 0.39 0.39 0.37
Grilled shrimp 60 96 0.8£2.4 0.3=1.7 0.12 0.12 0.11°
Grilled fishes 2 47 6.51£6.7 5.8+£9.3 0.20 0.18 0.17
Broiled eel 63 93 3.4£7.9 1.2+6.0 0.13 0.13 0.13
Fried eggs 3 33 12.84+16.3 7.6+8.9 0.41 0.37 0.37
Stir—fried kimchi and tuna 30 76 2.314.3 2.0t5.7 0.15 0.13 0.12
Stir—fried anchovies 3 27 2.5%t3.4 5.0£6.1 0.38 0.32 0.31
Stir—fried boiled fish paste 25 71 2.5+45 1.7£4.2 0.15 0.14 0.16

# Spearman correlation coefficients was not significant (p>0.05)
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Table 22. Proportion of non—consumer and correlation between mean FFQ and 12DR for frequency and

amount (Continued)

% of nonconsumers

Daily amount (Mean = SD)

Correlation between FFQ and 12DR

Stir—fried squid 17 81 3.3+4.4 1.9+4.8 0.21 0.21 0.22
Fried chicken 24 68 5.1+8.0 7.7+15.9 0.31 0.30 0.33
Braised fish 5 55 6.5+8.1 7.7+12.0 0.24 0.25 0.24
Squid, dried squid 22 84 2.0+3.1 0.5+1.6 0.08" 0.08* 0.10°
Gizzard shad 73 99 0.3%0.9 0.0+0.5 0.03" 0.03° 0.04°
Marinated crab 52 86 0.3+0.6 1.3+4.3 0.24 0.24 0.24
Salted seafoods 51 85 0.4£0.9 0.2£0.7 0.24 0.25 0.26
Pancakes 6 61 9.5+12.2 4.4+95 0.16 0.16 0.18
Vegetable side dishes 0 15 15.516.5 7.6+9.1 0.25 0.22 0.24
;fergscjﬁo‘zh“e radish, leek, 7 44 7.1+10.4 3.1+5 0.12 0.11° 0.08°
f’jjj;ﬂ‘;ﬁ water - parsley, 16 69 3.6%6.3 1.9+4 0.08" 0.07° 0.06"
Fresh kimchi (Geotjeori) 8 64 5.6%£7.9 2.0%4.2 0.15 0.15 0.15
Cabbage salad 23 90 7.0+11.1 0.5+2.1 ~0.06° ~0.06° ~0.06
Kimchi 0 0 73.4+45.1 38.3126.3 0.46 0.35 0.41
Other kimchi 1 1 37.3+36.2 27.2+24.1 0.23 0.19 0.18
Radish water kimchi 21 81 12.9+20.5 1.1+3.4 0.16 0.16 0.16

4 Spearman correlation coefficients was not significant (p>0.05)
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Table 22. Proportion of non—consumer and correlation between mean FFQ and 12DR for frequency and

amount (Continued)

% of nonconsumers

Daily amount (Mean = SD)

Correlation between FFQ and 12DR

E;Eebdeavneiits‘bgljfhc()sesame 13 54 2.4%7.7 1.5+2.6 0.21 0.18 0.19
Fried chili 67 95 0.5*x1.7 0.3£2.0 0.20 0.20 0.19
Pickled radish 38 51 1.7+3.1 2.1£3.8 0.44 0.44 0.47
Pumpkin leaves 53 95 0.6+1.1 0.2+1.0 0.07¢ 0.07° 0.07¢
Napa cabbage, lettuce 1 17 6.9£7.5 9.0£9.7 0.23 0.26 0.28
Green chili 8 44 46+6.4 2.1+t3.2 0.39 0.38 0.40
Raw cucumber 10 75 10.4+14.4 2.6T6.9 0.23 0.25 0.28
Kale 70 99 1.2%6.1 0.0+0.2 0.14 0.14 0.14
Raw carrot 29 90 2.31t3.8 0.4*2.1 0.18 0.18 0.20
Raw onion, garlic 28 48 2.6T5.2 2.8+5.9 0.37 0.34 0.34
Potatoes 13 75 27.7+144.7 4.7+13.6 0.18 0.18 0.18
Braised Pan—Fried Tofu 8 84 7.8114.2 1.8%£6.0 0.12 0.12 0.16
Pan—Fried Tofu 11 76 9.4+18.6 2.9+7.2 0.21 0.23 0.24
Crisp laver 1 11 1.0£0.9 1.4+1.7 0.33 0.27 0.28
Crispy seaweed 65 99 0.2%0.6 0.0%0.1 -0.04° -0.04° -0.03°
Kelp 49 93 3.9710.8 0.3f2.1 0.10° 0.11° 0.12
Seasoned laver 47 93 0.5%1.5 0.0+0.3 0.13 0.13 0.14

4 Spearman correlation coefficients was not significant (p>0.05)
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Table 22. Proportion of non—consumer and correlation between mean FFQ and 12DR for frequency and

amount (Continued)

% of nonconsumers

Daily amount (Mean = SD)

Correlation between FFQ and 12DR

FFQ 19DR FFQ 19DR Freq vs Freq vs Amount vs
freq amount amount

Spiceries (Soybean paste,
red chili—pepper paste with 1 15 4.3%14.7 3.7£3.9 0.27 0.22 0.25
vinegar)
Noodles —with  sauteed 26 73 2.9+5.7 2.0+4.3 0.20 0.20 0.19
vegetables
Spicy skate in vinegar 67 94 0.5%£2.3 0.5£2.5 0.10% 0.10% 0.10%
Sliced raw fish 27 73 5.3%£6.2 3.4%9.1 0.20 0.20 0.22
Stingray 90 100 0.6x£2.5 - - - -
Conger eel 84 100 1.2£3.9 - - — -
Milk 17 24 111.3+130 66.8E74.4 0.70 0.70 0.69
Yogurt 19 47 21.8+31.2 15.7+25.6 0.47 0.46 0.46
Soybean milk 46 81 16.3£30.6 6.1+18.2 0.35 0.34 0.34
Orange juice 23 61 34.4%£49.7 10.7£17.2 0.44 0.43 0.42
Carrot juice 70 100 5.56%£13.9 - - - -
Tomato juice 42 78 18.3+32.0 8.56123.4 0.37 0.37 0.37
Green tea 14 61 86.71126.8 18.7£38.6 0.48 0.48 0.47
Coffee 10 8 30.4£27.7 49.7t71.9 0.74 0.41 0.43
Other tea 32 38 69.2£113.7 12.9%+33.5 0.27 0.21 0.22

4 Spearman correlation coefficients was not significant (p>0.05)
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Table 22. Proportion of non—consumer and correlation between mean FFQ and 12DR for frequency and

amount (Continued)

% of nonconsumers Daily amount (Mean*SD) Correlation between FFQ and 12DR
Persimmon 9 38 16.5£25.6 21.8+30.5 0.46 0.43 0.43
Mandarin orange 0 28 32.3+33.5 28.5%+36.0 0.27 0.25 0.24
Pear 7 52 11.9+16.4 13.5+22.8 0.30 0.30 0.30
Apple 2 21 17.4%£15.5 37.9%40.6 0.61 0.58 0.59
Grape 5 54 11.5£16.9 12.0£22.0 0.27 0.25 0.24
Strawberry 1 76 6.2+7.2 3.9+9.8 0.25 0.25 0.23
Watermelon 3 43 19.9+24.9 25.7£49.9 0.19 0.21 0.23
Oriental melon 8 57 11.3£17.9 10.6+19.7 0.30 0.28 0.30
Tomato 7 49 13.7£19.8 13.8£30.0 0.30 0.31 0.32

# Spearman correlation coefficients was not significant (p>0.05)
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Table 23. Mean correlation between FFQ and 12DR among three groups categorized by consumption

frequency in 12DR
Amount vs amount

Freq vs amount

Freq vs freq

Freq category ) Items with Items with Items with

in 19DR No. of items Mean significant Mean significant Mean significant
correlation correlation correlation correlation correlation correlation

(%) (%) (%)
>1 per week 17 0.43 17 (100) 0.37 17 (100) 0.38 17 (100)
<1 per week, >1 per 37 0.29 36 (97) 0.28 35 (95) 0.29 35 (95)
month
<1 per month 52 0.21 36 (69) 0.21 36 (69) 0.21 36 (69)
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Table 24. Correlation for consumption frequency and amount between FFQ and 12 DR among seven

dish groups

noncisotfmers Mean=*S5D Correlation” between FFQ and 12DR
Staple foods 0.00 0.00 358.41162.0 428.2+t128.6 0.36 0.32 0.43
Soups and stews 0.00 0.00 140.1£86.8 84.6+47.3 0.31 0.25 0.32
Side dishes (Animal based) 0.00 0.00 128.5+£88.8 81.1+44.8 0.23 0.21 0.35
Side dishes (Vegetable based) 0.00 0.00 232.7t143.1 111.8%£53.8 0.32 0.28 0.27
Side dishes (Others) 0.00 0.00 37.6140.6 15.9*£15.2 0.24 0.13 0.21
Beverages 0.00 0.00 393.9%t283.5 189.2+137.8 0.61 0.38 0.50
Fruits 0.00 0.03 140.9£133.0 167.7£131.0 0.50 0.46 0.46
* All Spearman correlation coefficients are significant (p<0.05)
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Table 25. Daily consumption amount estimated by three different estimates according to FFQ items.

All subjects Consumers only
MSM 2DR MSM 2DR
12DR 12DR
(Spring) (Spring) (Spring) (Spring)
Cooked white rice 14254925  116.6T66.1 119.4+119.6  2359%80.8  224.9+41.2  223.1+102.2
Cooked multigrain rice  142.7+105.5 148.1+111.5 150.1+145.5  240.9+89.3  244.3+86.0  242.9+122.0
]()éiiffb;ej‘”%d rolls 19.9+28.9 31+23.7 20.8+74.2  240.1+127.8 273.6%148.7 273.2+179.3
?gffkref;bap) 11.9+20.2 13.7+31.3 13.6T47.8  239.9+102.4 233.9T117.5 233.8+123.8
Sgef;éf;dﬁ;hbeef 19.1+26.9 26.3+127.4 25.7+71.2  311.7+123.5 320.5+147.1 320.4+150.9
Noodles 86.1+62.0 86.646.7 86.6+120.5 267.4+106.8 276.8€59.4  274.5T161.5
Sandwich 45+11.2 7.4%10.3 7.0+28.1 167.4+74.1  173.7+105.4 173.7+105.4
Kimchi soup 2.245.4 2.1+11.6 1.8+14.7 83.2+50.2 91.9+48.9 91.9+57.6
Kimchi stew 13.6+15.7 12+17.8 11.8+28.5 106.7+67.8 98.3+26.2 97.6+70.8
Soybean paste soup 12.5+12.9 15+12.6 14.7+27.9 68.1+37.2 70.1+42.6 69.8+53.3
Soybean paste stew 9.5£13.6 9.4£15.9 9.9£44.6 83.56%£52.0 74.8149.3 79.31£98.8
Radish soup 2.3+4.7 2.5+8.3 2.5+10.8 68.6+48.0 65.6+28.1 65.9+39.4
Seaweed soup 3.5%5.1 3.1+4.9 3.0+8.5 30.1+28.1 27.4%24.9 27.3+26.4
Dried pollack soup 1.9+4 1.8%5.5 1.7+8.1 64.1+33.5 56.1+29.4 56.0+35.8
Spicy beef soup 1.9+5.1 1.6+12.9 1.3+10.8 133.6+43.1  151.5+34.3  151.5+34.3
Beef soup 1.7+4.4 2.6+12.8 2.4+11.9 82.0+t43.5 86.7+27.2 86.5+31.1
Spicy soft tofu stew 3.1+6.4 3.4%9.9 3.3113.8 109.9745.8  103.9+31.9  103.8+45.4
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Table 25. Daily consumption amount estimated by three different estimates according to FFQ items.

(Continued)
All subjects Consumers only
MSM 2DR MSM 2DR
12DR 12DR
(Spring) (Spring) (Spring) (Spring)
igisoybea“ paste 2.946.9 2.4+11.3 2.2+12.0 89.2+73.7 75.61+63.8 75.6+63.8
Loach soup 2.1+5.7 2.2414.2 2.0+14.6 147.4+34.5 160.2+6.3 161.2+9.4
Bean sprout soup 4.246.3 6.5%5.2 6.2417.9 60.2+31.3 71.0%38.3 71.6+50.0
Hangover soup 3.248.3 5.8+15.0 5.3+£22.5 140.6+61.5  146.8+52.8 146+79.3
Bulgogi, stir—fried pork 9.5+15.3 8.6+15.2 8.4+27.7 127.5+89.2  110.8%£82.4  110.7+83.6
Grilled beef ribs, 7.9+14.6 7.2417.6 7.0+32.5 16641077  184.5+129.2 184.8+152.4
spareribs
Braised seafood 1.4+5.3 2.1+13.3 2.2+17.1 170.1+87.7  136.1+44.2  142.6+60.8
Korean—style bacon 11+17.6 14.6+23.1 14.1+44.9  169.3+109.6  187.9+116  187.8+121.8
Grilled fish 5.849.3 5.9+13.2 6.0£19.3 68.6+40.1 69.5+36.7 69.31+53.0
Fried eggs 7.6%8.9 7.7%6.9 7.7+17.8 62.4+32.4 62.5+31.2 62.2+39.1
tSJ;ra_f“ed kimchi and 2.0+5.7 394134 3.0+15.2 57.9+37.1 70460.5 69.6-67.2
Stir—fried anchovies 5.046.1 5.1+6.4 4.9+11.1 30.44+22.9 27.7+16.3 27.5+£22.8
Braised fish 77+12.0 6.9112.7 6.9+ 26.0 144+90.9 121.7+57.3  122.9%70.6
Squid, dried squid 0.5+1.6 0.6+4.5 0.6+4.4 27.0£22.8 36.7+34.9 36.7+34.9
Marinated crab 1.3+4.3 2.0+12.9 2.0+13.0 82.4+65.1 69.9+73.8 69.9+73.8
Pancakes 4.4%95 51+13.9 5.0%21 98.0+90.4 91.3+72.6 91.1£92.8
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Table 25. Daily consumption amount estimated by three different estimates according to FFQ items.

(Continued)
All subjects Consumers only
MSM 9DR MSM 2DR
12DR 12DR
(Spring) (Spring) (Spring) (Spring)
Vegetable side dishes 7.6%9.1 6.3%8.2 6.4+13.0 37.8+23.7 33.1+13.6 32.8420.5
Shredded white radish, 3.1£5.0 4.1%3.2 41+12.8 39.5+25.8 45.4+32.1 45.7+38.9
leek, green onion
Seasoned water parsley, ) g4 32444 28+13.3 56.9+54.2 57.9%66.1 57.9166.3
cucumber
Fresh kimchi 2.0+4.2 3.3%6.6 3.4+13.0 46.3+33.0 48.1%24.5 48.0%45.3
(Geotjeori)
Kimchi 38.3+26.3 27.2+19.1 27.9+30.9 55.0+29.9 44.1£21.9 43.8+32.1
Other kimchi 27.2+24.1 33.4+32.3 34.5+57.9 61.3+44.8 65.0+£51.2 65.0£76.5
Picked vegetables
(sesame leaf, bean leaf, 1.5+2.6 1.4+3.8 1.5+5.3 19.4+13.1 17.0+6.3 17.3+14.0
garlic)
Pickled radish 2.1+3.8 1.8+3.9 1.8+6.7 27.9+245 93.4+19.5 23.3+23.9
Napa cabbage, lettuce 9.0£9.7 15.1+18 15.1+30 55.4+45.3 60.9+35.4 60.8+56.4
Green chili 2.1+3.2 2.0%5.2 2.0+6.4 21.2+15.0 22.3+21.0 22.2+21.8
Raw cucumber 2.6+6.9 4.7%20.9 4.6+22.6 87.1%78.6 92.6+59.3 92.1%70.8
Raw carrot 0.4+2.1 0.6+4.4 0.5%4.3 35.5+44.3 40.7%20.3 37.7%25.8
Raw onion, garlic 2.8+5.9 3.5%9.9 3.8+16.3 28.0%31.9 29.9+34.3 30.0*43.4
Potatoes 4.7+13.6 7.2+26.5 6.8+34.5 161.4+138.4  203+143.3 203+143.3
Crisp laver 1.4+1.7 1.1+1.2 1.1+2.2 5.2+55 42425 4.2+3.8
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Table 25. Daily consumption amount estimated by three different estimates according to FFQ items.
(Continued)
All subjects Consumers only
MSM 2DR MSM 2DR
12DR 12DR
(Spring) (Spring) (Spring) (Spring)
Spiceries (Soybean
paste, red chili—pepper 3.7+3.9 5.4%5.1 5.4+9.5 17.9*11.6 19.7£10.2 19.6*14.1
paste with vinegar)
Sliced raw fish 3.4%+9.1 3.56+9.3 3.4+18.7 109.5£96.0 112.5%£90.5 112.4+94.1
Milk 66.8+74.4 69.6+69.4 70.8£104.5 220.6t71.4 220.8+£52.3 219.4%£96.7
Yogurt 15.7£25.6 18.5£22.9 18.2£35.5 118.7£53.3 113.9+47.7 113.6*56
Soybean milk 6.1£18.2 3.9£14.7 3.8%£20.7 204.8£62.3 198.5+5.4 198.5£5.8
Orange juice 10.7x£17.2 16.3+22.4 16.3+45.7 207.0£85.3 186.5£64.0 186.4*£72.6
Tomato juice 8.5+23.4 17.3£58.6 17.5*£66.6 241.4%+146.1 29471164 .4 294.3+£182.2
Green tea 18.7+£38.6 28.2£66.6 28.3£89.6 199.6£128.2 274.4+111.1 275.0+237.8
Coffee 49.7+t71.9 61.3+88.3 62.7+123.5 73.2+86.4 88.5+105.5 88.6+139.7
Other tea 12.9£33.5 13.5£30.1 14.8164.0 83.9+1119.5 85.1+t82.6 83.56+135.2
Mandarin orange 28.5136.0 3.8F21.6 3.6+26.1 194.0+122.3 173.7+135.4 174.2+139.4
Apple 37.9%140.6 18.9%t41.2 18.91£46.3 155.2+81.1 122.9%£69.0 122.7%+77.1
Grape 12.0£22.0 4.6+16.0 4.7£22.1 179.7£171.8 73.3£54.9 73.1£63.1
Watermelon 25.7£49.9 56.0£74.6 56.4*157.0 279.5+277.8 315.7+£152.3 321.2+430.3
Oriental melon 10.6 £19.7 27.6+141.3 28.2+66.6 180.9+121.9 162.0£73.5 160.8+117
Tomato 13.8%£30.0 36.5£68.5 36.4£83.2 158.5£161.9 1950+145.9 193.2£166.2
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Table 26. Distributions of daily amount estimated by three methods according to FFQ items.

Percentiles of 12DR

Percentiles of MSM (Spring)

Percentiles of 2DR (Spring)

5th 50th 95th Skew Kuhrto 5th 50th 95th Skew KU-I‘tO 5th 50th 95th Skew KU-I‘tO
ness S1S ness S1S ness S1S
Cooked white rice 22 123 293 093 1.03 25 111 234 035 -041 0 105 365 1.10 0.95
gzzked multigrain 4o 105 9gg 088 0.24 13 127 363 067 -035 0 106 451 0.89  0.09
Dried seaweed 0 9 78 221 628 0 27 70 119 259 0 0 193 3.38 14.1
rolls (Gimbap)
Fried rice O 0 57 218 549 0 5 98 376 151 0 0O 130 421 196
(Bokkeumbap)
Rice mixed with
vegetables and 0 0O 66 204 58 0 19 76 287 122 0 0 175 3.43 139
beef
Noodles 10 72 194 1.26 233 40 74 184 1.41 309 O 8 348 1.61 237
Sandwich 0 29  3.46 147 27 212 594 0 0O 66 480 258
Kimchi soup 0 14  3.46 14.4 0 6 911 1000 0 O 0 11.89 162.1
Kimchi stew 0 43  1.84 5.75 54 196 292 0 0 72 290 885
?;’Z;ea“ paste 0 10 41 163 319 2 12 39 165 329 0 0 69 242 630
?fe{f;ean paste 0 6 29 518 485 0 4 36 550 472 0 O 54 11.72 166.8
Radish soup 0 0O 11 306 115 0 0 21 439 203 0 0 22 539 329
Seaweed soup 0 9 12 361 215 0 2 11 457 295 0 0 16 476  30.3
Dried pollack soup 0 0 11 255 724 0 0 9 466 219 0 0 8 509 257
Spicy beef soup 0 0 13 277 757 0 0 1 846 707 0 O 0 887 80.0
Beef soup 0 0 14 292 811 0 0 0 518 277 0 0 0 582 376
2_11 &)
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Table 26. Distributions of daily amount estimated by three methods according to FFQ items. (Continued)

Percentiles of 12DR

Percentiles of MSM (Spring)

Percentiles of 2DR (Spring)

5th 50th 95th Skew Kuhrto 5th 50th 95th Skew KU.I‘tO 5th 50th 95th Skew KU‘I‘tO
ness S1S ness S1S ness S1S
Stpe‘fvy soft tofu 0 0 16 251 696 0 1 33 412 169 0 O 38 454 217
ig;soybea“ paste 0O 16 418 267 0 0 8 6.48 470 0 0 2 6.66 49.8
Loach soup 0 0O 14 28 815 0 0 3 722 535 0 0 0 858 838
Bean sprout soup 0 1 15 2.36 7.61 0 5 17 1.47 2.99 0 0 40 4.14 22.6
Hangover soup 0 0 21 3.18 11.1 0 0 44 3.82 15.2 0 0 59 4.59 21.9
Egiiogl’ stir—fried ) 1 38 28 120 O 4 38 380 167 0 0 62 436 217
Grilled beef ribs, 0 O 43 253 757 0 3 33 561 398 O 0 50 6.34 490
spareribs
Braised seafood 0 0 12 446 217 0 0 9 754 614 0 0 0 11.04 1424
Korean—style 0 0O 51 217 499 0 7 62 352 154 0 0 100 4.31 226
bacon
Grilled fish 0 2 23 293 113 0 1 30 393 197 0 0 35 4.89 2991
Fried eggs 0 4 28 144 173 2 5 21 259 869 0O 0 41 3.09 10.9
Stir—fried kimchi 0 0O 12 550 410 0 O 19 616 437 0 0 18 6.73 51.0
and tuna
Stir—fried 0 3 19 169 284 0 3 20 238 659 0 0 33 314 126
anchovies
Braised fish 0 0 35 203 421 38 408 191 0 O 65 495 288
Squid, dried squid 0 0 4 485 267 0 93 950 0 0 9.11  90.1
Marinated crab 0 0 11 415 182 894 897 0 O 8.93 87.8
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Table 26. Distributions of daily amount estimated by three methods according to FFQ items. (Continued)

Percentiles of 12DR Percentiles of MSM (Spring) Percentiles of 2DR (Spring)
5th 50th 95th Skew Kurto 5th 50th 95th Skew Kurto 5th 50th 95th Skew Kurto
ness sis ness sis ness sis
Pancakes 0 0 20  4.48 30.4 0 1 29 6.84 67.4 0 0 36  7.62 77.9
Xiesiztsable side 0O 6 20 554 568 1 2 24 194 346 0 0O 35 280 970

Shredded white

radish, leek, green 0 1 14 2.65 8.83 0 3 10 1.28 2.63 0 0 29 4.76 28.8
onion

Seasoned water

parsley, cucumber

Fresh kimchi

0 0 9 3.19 13.1 0 2 9 3.92 25.7 0 0 14 7.02 58.0

0 0 10 4.20 26.6 0 1 18  3.96 18.9 0 0 27  6.03 44.6

(Geotjeori)
Kimchi 9 32 87 1.85 5.49 6 22 62 1.53 3.53 0 20 88 2.14 7.24
Other kimchi 2 22 72 1.86 4.90 2 25 92 3.11 14.7 0 17 131 4.71 32.2

Picked vegetables
(sesame leaf, bean 0 0 7 2.49 7.19 0 0 11 3.23 11.4 0 0 11 6.26 54.4
leaf, garlic)
Pickled radish
Napa cabbage,
lettuce

0 9 3.35 15.1 0 0 8 4.76 30.3 10 5.85 42.5

6 29 1.60 2.64 1 8 52 2.69 10.5 70  3.78 21.0

9 2.22 5.11
17 3.69 14.8
10.24 124.7
15 4.18 23.7
28  5.20 34.9

12 4.24 20.7
38  5.54 33.3
8.90 83.3
13 6.66 57.2
51 5.84 39.3

17 4.06 18.3
26 6.44 45.9
0 10.51 119.7
16 7.70 74.3
53 6.62 48.8

Green chili
Raw cucumber
Raw carrot

Raw onion, garlic

o O o O o o o
S O O O =

—
o O O O O
S = O O O

o
o O O O o o o
o O O O o o O

Potatoes
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Table 26. Distributions of daily amount estimated by three methods according to FFQ items. (Continued)

Percentiles of 12DR

Percentiles of MSM (Spring)

Percentiles of 2DR (Spring)

5 5ot gth Skew Ku.rto sh 5ot ggth Skew Ku_rto sh st gsth Skew Ku_rto
ness SIS ness S1S ness SIS
Crisp laver 0o 1 5 339 172 0 1 3 289 131 O 0 5 379 202
Spiceries (Soybean
gz;;eérrle)gsctkelﬂ\;th O 2 11 179 430 1 4 15 207 544 0 O 23 274 977
vinegar)
Sliced raw fish 0O 0 23 394 188 0 1 10 599 408 O O 10 6.81 496
Milk 0 42 208 159 306 O 38 197 1.16 103 O 0O 280 202 5.6l
Yogurt 0O 5 68 248 684 0 9 70 1.84 320 0O O 100 2.11 3.98
Soybean milk 0O 0 33 462 249 0 0 16 498 252 0 0 O 588 376
Orange juice 0O 0 47 191 397 0 8 58 329 189 O O 100 4.65 336
Tomato juice O 0 49 401 180 0 O 116 435 208 O O 100 4.90 27.3
Green tea 0O 0 106 287 913 0 1 167 3.03 104 O 0 200 4.78 28.1
Coffee 0 25 177 293 105 0 30 264 3.06 115 0 12 318 3.68 17.9
Other tea 0 1 65 477 266 0 64 541 408 0O 0 100 848  94.1
Mandarin orange 0 18 96 238 925 0 7 870 835 0 0 0 970 104.8
Apple 0 25 119 160 321 0 96 3.18 128 0 0 106 3.62 17.3
Grape 0 0 59 265 799 0 26 595 427 0 0 28 7.03 60.l
Watermelon 0 6 100 424 238 3 23 212 231 599 0 0 282 4.70 27.0
Oriental melon 0O 0 46 341 166 0 9 111 277 105 O 0 155 3.91 21.0
Tomato 0 1 69 599 570 0 5 189 276 9.05 O O 220 3.33 146
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Table 27. Percentage of nonconsumers estimated by three

different methods according to FFQ items

% of nonconsumers

T IR (G (o
Cooked white rice 0 1 5 29
Cooked multigrain rice 0 3 2 28
Dried seaweed rolls (Gimbap) 9 46 11 80
Fried rice (Bokkeumbap) 28 61 36 90
ljrilzeblzgf(ed with vegetables 7 51 11 85
Noodles 0 2 2 49
Sandwich 41 78 44 92
Kimchi soup 11 77 83 97
Kimchi stew 1 29 1 78
Soybean paste soup 1 18 2 64
Soybean paste stew 1 32 10 80
Radish soup 19 69 27 93
Seaweed soup 2 31 2 80
Dried pollack soup 17 75 20 94
Spicy beef soup 28 85 90 99
Beef soup 13 82 90 95
Spicy soft tofu stew 11 73 19 94
Rice soybean paste stew 23 73 66 94
Loach soup 45 86 86 98
Bean sprout soup 5 48 6 84
Hangover soup 35 82 52 93
Bulgogi, stir—fried pork 3 50 10 86
Grilled beef ribs, spareribs 13 61 25 93
Braised seafood 34 91 75 98
Korean—style bacon 5 51 9 86
Grilled fish 1 47 15 85
Fried eggs 2 33 3 77
Stir—fried kimchi and tuna 24 76 67 93

@ Participants who indicated zero consumption of a food on both of the FFQ
and DR
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Table 27. Percentage of nonconsumers estimated by three

different methods according to FFQ items (Continued)

% of nonconsumers

T IR (G (o
Stir—fried anchovies 3 27 3 70
Braised fish 3 55 4 90
Squid, dried squid 19 84 56 97
Marinated crab 49 86 88 95
Pancakes 4 61 17 90
Vegetable side dishes 0 15 0 69
:?erjg(jc;?o\zhlte radish, leek, 5 m 7 33
Seasoned water parsley,
cucumber 12 69 30 90
Fresh kimchi (Geotjeori) 7 64 8 88
Kimchi 0 0 0 20
Other kimchi 0 1 3 27
rabteviatcs S T T
Pickled radish 28 51 39 86
Napa cabbage, lettuce 1 17 1 61
Green chili 7 44 23 85
Raw cucumber 9 75 79 93
Raw carrot 28 90 85 98
Raw onion, garlic 19 48 36 81
Potatoes 12 75 43 94
Crisp laver 0 11 0 59
Spiceries (Soybean paste, red
chili—pepper paste with 0 15 1 57
vinegar)
Sliced raw fish 24 73 39 94
Milk 12 24 16 55
Yogurt 13 47 17 73
Soybean milk 42 81 68 97
Orange juice 19 61 21 84
Tomato juice 37 78 66 91

# Participants who indicated zero consumption of a food on both of the FFQ
and DR
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Table 27. Percentage of nonconsumers estimated by three

different methods according to FFQ items (Continued)

% of nonconsumers

T IR (G (o
Green tea 13 61 36 84
Coffee 5 8 10 22
Other tea 17 38 28 75
Mandarin orange 0 28 58 97
Apple 1 21 40 78
Grape 4 54 41 90
Watermelon 2 43 3 70
Oriental melon 7 57 8 72
Tomato 6 49 8 71

@ Participants who indicated zero consumption of a food on both of the FFQ

and DR
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Intake distribution of cabbage kimchi

12d DR

MSM

2d DR

,lll
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JuUoJiIod

210

180

150

90

60

30

- O

Figure 9. Intake distribution of cabbage kimchi estimated by

three different methods.
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Table 28. Daily consumption amount estimated by three different methods according to dish groups.

Daily amount (Mean®SD)

All subjects Consumers
12DR MSM 2DR 12DR MSM 2DR

Staple foods 428+129 433%+131 434*187 436124 441+131 441£182
Soups and stews 85%47 80*44 80£81 114*46 110£50 10988
Side dishes

81%45 80%39 79£83 129+£53 132£62 129£107
(Animal based)
Side dishes

112+54 121+57 122+95 119£53 127+58 12795
(Vegetable based)
Side dishes

1615 1612 17+33 33+31 33*£22 34+53
(Others)
Beverages 189+138 231£169 2321232 216%£135 255%£169 253£231
Fruits 168+131 154+121 154+212 2681142 288+124 288+293
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Table 29. Distributions of daily amount estimated by three methods according to dish groups.

Percentiles of 12DR

Percentiles of MSM (Spring)

Percentiles of 2DR (Spring)

5th 50th 95th Skew Kurt 5th 50th 95th Skew Kul”t 5th 50th 95th Skew Kurt
ness 0OS1S ness 0S1S ness 0OS1S
Staple foods 240 417 647 0.30 -0.21 233 423 662 0.61 0.80 158 419 747 0.70 1.34
Soups and stews 23 77 180 1.42 3.06 26 72 156 1.46 531 0 66 185 3.80 29.1
Side dishes 23 74 177 091 069 27 70 157 075 0.05 0 54 227 157 3.22
(Animal based)
Side dishes
43 102 217 1.00 1.31 51 112 228 1.37 269 20 100 322 1.68 3.73
(Vegetable based)
Side dishes 1 11 45 196 610 4 13 40 188 467 O 4 68 351 146
(Others)
Beverages 35 148 454 1.48 3.20 44 199 541 1.88 5.07 180 609 2.42 8.43
Fruits 15 139 419 1.47 345 19 133 375 132 262 0 97 500 2.74 105
¥ O 1 =L —
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Table 30. Percentage of nonconsumers estimated by three

different estimates according to dish groups

% of nonconsumers

True® MSM 2DR
(Spring) (Spring)

Staple foods 0 0 0
Soups and stews 0 0 10
Side dishes
(Animal based) 0 0 16
Side dishes
(Vegetable based) 0 0 0
Side dishes
(Others) 0 1 28
Beverages 0 0 3
Fruits 0 0 30

@ Participants who indicated zero consumption of a food on both of the FFQ

and DR
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Percent

Variable
12-d mean
— —  MSM

2-d mean

200 400 600 800 1000
Intake of staple foods (g)

1200

Figure 10. Comparison of estimated distributions for intake of

staple foods in spring.

Solid line: 12—d mean intake.

Long dashed line: estimated usual intake by MSM using 2—d mean intake

and frequency of FFQ.
Short dashed line: 2—d mean intake.
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607

Variable
12-d mean
— —  MSM

2-d mean

50+

401

301

Percent

201

300 450 600 750
Intake of soups and stews (g)

Figure 11. Comparison of estimated distributions for intake of
soups and stews in spring.

Solid line: 12—d mean intake.

Long dashed line: estimated usual intake by MSM using 2—d mean intake

and frequency of FFQ.
Short dashed line: 2—d mean intake.
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251 Variable
12-d mean
— — - MSM
2-d mean
20
= 154
@
e
[0
a
104
5_
O T T T T T T
0 80 160 240 320 400
Intake of side dishes (animal food based) (g)

Figure 12. Comparison of estimated distributions for intake

side dishes (animal based) in spring.

Solid line: 12—d mean intake.

Long dashed line: estimated usual intake by MSM using 2—d mean intake
and frequency of FFQ.

Short dashed line: 2—d mean intake.
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251 Variable
12-d mean
— — - MSM
2-d mean
20
= 159
@
e
[0
a
104
5_
O T T T T T T T
0 100 200 300 400 500 600
Intake of side dishes (vegetable food based) (g)

Figure 13. Comparison of estimated distributions for intake of

side dishes (vegetable based) in spring.

Solid line: 12—d mean intake.

Long dashed line: estimated usual intake by MSM using 2—d mean intake

and frequency of FFQ.
Short dashed line: 2—d mean intake.
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5071 Variable
12-d mean
— —  MSM
2-d mean
40
+ 301
c
()
o
()
a
204
104
O T T T
90 180 210
Intake of side dishes (other food based) (g)

Figure 14. Comparison of estimated distributions for intake of

side dishes (others) in spring.

Solid line: 12—d mean intake.

Long dashed line: estimated usual intake by MSM using 2—d mean intake

and frequency of FFQ.
Short dashed line: 2—d mean intake.
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40+ Variable
12-d mean
— —  MSM
2-d mean
=
()
o
()
a
200 400 600 800 1000 1200 1400
Intake of beverages (g)

Figure 15. Comparison of estimated distributions for intake of

beverages by seasons.

Solid line: 12—d mean intake.

Long dashed line: estimated usual intake by MSM using 2—d mean intake
and frequency of FFQ.

Short dashed line: 2—d mean intake.
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Percent

Variable
12-d mean
— —  MSM
2-d mean
200 400 600 800 1000 1200 1400
Intake of fruits (g)

Figure 16. Comparison of estimated distributions for intake of

fruits in spring.

Solid line: 12—d mean intake.

Long dashed line: estimated usual intake by MSM using 2—d mean intake

and frequency of FFQ.
Short dashed line: 2—d mean intake.
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Table A-2. FFQ 7zt &5 AFANIEe 12 DR AHANE
QA )
Freq/amount Correlation
Freq Freq

Mean sSD vs freq vs amount
r p r p

FFQ1 (freq) 1.14 1.01 0.47 <.001 0.48 <.001

FFQ2 (freq) 1.13 0.99 0.62 <001 0.57 <001

iy mean FFQ(freq) 1.13 0.87 0.62 <001 0.59 <001
12DR (freq) 0.82 0.48 - - - -
12DR (amount) 142.5 92.5 - - - -

FFQ1 (freq) 1.27 1.03 0.54 <001 0.47 <001

FFQ2 (freq) 1.11 1.00 0.63 <.001 0.59 <.001

A= mean FFQ(freq) 1.19 0.88 0.67 <.001 0.60 <.001
12DR (freq) 0.88 0.60 - - - -
12DR (amount) 142.7 105.5 - - - -

FFQ1 (freq) 0.10 0.17 0.30 <.001 0.34 <.001

FFQ2 (freq) 0.08 0.13 0.31 <001 0.32 <.001

¥ah )y mean FFQ(freq) 0.09 0.13 0.36 <.001 0.37 <001
12DR (freq) 0.09 0.12 - - - -
12DR (amount) 19.9 28.9 - - - -

FFQ1 (freq) 0.04 0.07 0.32 <001 0.32 <001

FFQ2 (freq) 0.04 0.07 0.27 <001 0.28 <001

Ear mean FFQ(freq) 0.04 0.06 0.32 <.001 0.33 <001
12DR (freq) 0.05 0.09 - - - -
12DR (amount) 11.9 20.2 - - - -

FFQ1 (freq) 0.08 0.11  0.13 0.03 0.15 0.01

FFQ2 (freq) 0.06 0.08 0.15 0.01 0.16 0.01

v wl e mean FFQ(freq) 0.07 0.07 0.16 0.01 0.18 0.00
12DR (freq) 0.06 0.08 - - - -
12DR (amount) 19.1 26.9 - - - -

FFQ1 (freq) 0.01 0.02 0.15 0.01 0.15 0.01

FFQ2 (freq) 0.02 0.18 0.19 0.00 0.19 0.00

ey mean FFQ(freq) 0.01 0.09 0.21 0.00 0.21 0.00
12DR (freq) 0.00 0.01 - - - -
12DR (amount) 0.7 4.5 - - - -

FFQ1 (freq) 0.01 0.04 0.04 051 0.04 0.52

FFQ2 (freq) 0.02 0.07 0.13 0.03 0.13 0.03

o= mean FFQ(freq) 0.01 0.05 0.12 0.04 0.12 0.04
12DR (freq) 0.01 0.03 - - - -
12DR (amount) 0.9 4.4 - = - =
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Freq/amount Correlation
Freq Freq
Mean SD vs freq vs amount
r p r p
=, WH, FFQI (freq) 0.20 0.19 0.40 <001 0.36 <001
g, 5, FFQ2 (freq) 0.17 0.18 0.49 <001 0.46 <.001
R}f’;\? mean FFQ(freq) 0.18 0.16  0.50 <001 0.46 <001
7;;’ 12DR (freq) 034 021 - - - -
e 12DR (amount) 86.1 62.0 - - - -
FFQI (freq) 0.06 0.16  0.36 <001 0.37 <.001
FFQ2 (freq) 0.04 0.09 0.29 <001 0.30 <.001
ZIR=EB mean FFQ(freq) 0.05 0.10 0.38 <.001 0.38 <.001
12DR (freq) 0.03 0.06 - - - -
12DR (amount) 4.5 11.2 - - - -
FFQI (freq) 0.02 0.04 0.13 0.03 0.13 0.03
FFQ2 (freq) 0.02 0.03 0.19 0.00 0.19 0.00
A e mean FFQ(freq) 0.02 0.03 0.17 0.00 0.18 0.00
12DR (freq) 0.01 0.03 - - - -
12DR (amount) 1.2 5.9 - - - -
FFQI (freq) 0.03 0.05 0.18 0.00 0.18 0.00
. FFQ2 (freq) 0.04 0.13 0.24 <001 0.24 <001
geg  mean FFQUreq) 004 007 026 <001 0.26 <001
12DR (freq) 0.04 0.07 — - — —
12DR (amount) 3.7 7.7 - - - -
FFQ1 (freq) 0.08 0.16 0.09 0.11 0.09 0.13
FFQ2 (freq) 0.10 0.21 0.23 <001 0.23 <001
A= mean FFQ(freq) 0.09 0.14 0.20 0.00 0.20 0.00
12DR (freq) 0.03 0.07 - - - -
12DR (amount) 2.2 5.4 - - - -
FFQI (freq) 0.19 0.25 0.27 <001 0.26 <001
FFQ2 (freq) 0.17 0.16 0.33 <001 0.31 <001
23 N mean FFQ(freq) 0.18 0.18 0.32 <001 0.31 <001
12DR (freq) 0.14 0.13 - - - -
12DR (amount) 13.6 15.7 - - - -
FFQI (freq) 0.02 0.05 - - - -
yqaz, FFQ2 (freq) 0.02 0.04 - - - -
PP mean FFQ(freq) 0.02 0.04 - - - -
12DR (freq) 0.00 0.00 - - - -
12DR (amount) 0.0 0.0 - - - -
FFQ1 (freq) 0.01 0.02 0.02 0.77 0.02 0.76
e FFQ2 (freq) 001 003 007 024 007 025
(&= mean FFQ(freq) 0.01 0.02 0.05 0.45 0.04 0.46
12DR (freq) 0.00 0.02 - - - -
12DR (amount) 0.3 2.3 - = - =
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Freq/amount Correlation
Freq Freq

Mean SD vs freq vs amount
r p r p

FFQ1 (freq) 0.05 0.08 0.09 0.12 0.09 0.13

FFQ2 (freq) 0.05 0.06 0.18 0.00 0.20 0.00

Ze A 7H mean FFQ(freq) 0.05 0.05 0.16 0.01 0.17 0.01
12DR (freq) 0.03 0.05 - - - -
12DR (amount) 4.5 9.4 - - - -

FFQ1 (freq) 0.28 0.33 0.26 <001 0.26 <.001

FFQ2 (freq) 0.24 0.26 0.23 <001 0.23 <K.001

ey mean FFQ(freq) 0.26 0.24 0.29 <001 0.30 <.001
12DR (freq) 0.20 0.17 - - - -
12DR (amount) 12.5 12.9 - - - -

FFQ1 (freq) 0.25 0.25 0.25 <001 0.19 0.00

FFQ2 (freq) 0.23 0.24 0.24 <001 0.23 0.00

=43 7Y mean FFQ(freq) 0.24 0.20 0.31 <.001 0.26 <.001
12DR (freq) 0.12 0.13 - - - -
12DR (amount) 9.5 13.6 - - - -

FFQ1 (freq) 0.05 0.11  0.10 0.08 0.09 0.11

FFQ2 (freq) 0.08 0.13 0.33 <.001 0.32 <.001

= mean FFQ(freq) 0.06 0.09 0.29 <001 0.27 <001
12DR (freq) 0.04 0.06 - - - -
12DR (amount) 2.3 4.7 - - - -

FFQI (freq) 0.12 0.16 0.17 0.01 0.17 0.00

FFQ2 (freq) 0.12 0.20 0.25 <001 0.26 <.001

u] & = mean FFQ(freq) 0.12 0.14 0.24 <001 0.25 <001
12DR (freq) 0.13 0.13 - - - -
12DR (amount) 3.5 5.1 - - - -

FFQI (freq) 0.02 0.05 0.05 0.39 0.05 0.38

ot FFQ2 (freq) 0.01 0.03 0.01 0.85 001 0.82
e mean FFQ(freq) 0.01 0.03 0.03 0.60 0.03 0.59
12DR (freq) 0.01 0.02 - - - -
12DR (amount) 0.3 1.6 - - - -

FFQI (freq) 0.01 0.05 0.39 <001 0.38 <.001

FFQ2 (freq) 0.01 0.02 0.45 <001 0.45 <001

BA mean FFQ(freq) 0.01 0.03 0.48 <001 0.48 <.001
12DR (freq) 0.01 0.05 - - - -
12DR (amount) 1.8 7.9 - - - -

FFQI (freq) 0.05 0.10 0.19 0.00 0.19 0.00

FFQ2 (freq) 0.05 0.07 0.23 <001 0.23 <.001

ol mean FFQ(freq) 0.05 0.07 0.25 <001 0.26 <001
12DR (freq) 0.03 0.06 - - - -
12DR (amount) 1.9 4.0 - - - -
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Freq/amount Correlation
Freq Freq
Mean SD vs freq vs amount
r p r p
FFQ1 (freq) 0.02 0.04 0.06 0.28 0.07 0.23
A FFQ2 (freq) 0.02 0.04 0.19 0.00 0.19 0.00
;Hu_/;’ mean FFQ(freq) 0.02 0.03 0.14 0.02 0.14 0.02
oo 12DR (freq) 0.02 004 - - - -
12DR (amount) 2.6 7.4 - - - -
FFQ1 (freq) 0.04 0.06 0.20 0.00 0.21 0.00
FFQ2 (freq) 0.05 0.07 0.19 0.00 0.20 0.00
AR mean FFQ(freq) 0.04 0.05 0.19 0.00 0.21 0.00
12DR (freq) 0.02 0.05 - - - -
12DR (amount) 3.6 8.3 - - - -
FFQ1 (freq) 0.03  0.06 0.61 0.86 0.62 0.77
2717 FFQ2 (freq) 0.03 0.04 0.13 0.02 0.13 0.03
0% mean FFQ(freq) 0.03 0.04 0.08 0.15 0.08 0.20
12DR (freq) 0.02 0.04 - - - -
12DR (amount) 1.9 5.1 - - - -
FFQ1 (freq) 0.05 0.08 0.11 0.06 0.11 0.07
FFQ2 (freq) 0.07 0.15 0.21 0.00 0.21 0.00
& 31 7] =+ mean FFQ(freq) 0.06 0.09 0.18 0.00 0.18 0.00
12DR (freq) 0.02 0.06 - - - -
12DR (amount) 1.7 4.4 - - - -
FFQ1 (freq) 0.07 0.11  0.09 0.13 0.08 0.18
FFQ2 (freq) 0.06 0.07 0.20 0.00 0.20 0.00
S=F5H 7N mean FFQ(freq) 0.07 0.07 0.18 0.00 0.17 0.00
12DR (freq) 0.03 0.06 - - - -
12DR (amount) 3.1 6.4 - - - -
FFQ1 (freq) 0.08 0.13 0.12 0.04 0.13 0.02
o A= FFQ2 (freq) 0.09 0.25 0.31 <001 0.32 <001
“?THXV%T;H mean FFQ(freq) 0.08 0.15 0.25 <001 0.26 <001
12DR (freq) 0.03 0.06 - - - -
12DR (amount) 1.1 2.7 - - - -
FFQI (freq) 0.03 0.08 0.12 0.04 0.12 0.05
FFQ2 (freq) 0.03 0.06 0.18 0.00 0.18 0.00
Z 0= mean FFQ(freq) 0.03 0.05 0.14 0.02 0.14 0.02
12DR (freq) 0.01 0.04 - - - -
12DR (amount) 1.0 4.0 - - - -
FFQI (freq) 0.05 0.10 0.27 <001 0.27 <.001
FFQ2 (freq) 0.06 0.10 0.37 <001 0.37 <.001
A=A A 7 mean FFQ(freq) 0.05 0.08 0.36 <.001 0.36 <.001
12DR (freq) 0.04 0.08 - - - -
12DR (amount) 2.9 6.9 - - - -
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Freq/amount Correlation
Freq Freq

Mean SD vs freq vs amount
r p r p

FFQ1 (freq) 0.02 0.04 0.32 <001 0.31 <001

FFQ2 (freq) 0.02 0.03 0.27 <001 0.27 <001

Fojg mean FFQ(freq) 0.02 0.03 0.35 <.001 0.35 <.001
12DR (freq) 0.01 0.04 - - - -
12DR (amount) 2.1 5.7 - - - -

FFQ1 (freq) 0.12 0.18 0.20 0.00 0.19 0.00

FFQ2 (freq) 0.12 0.16 0.26 <001 0.26 <.001

FTYUE mean FFQ(freq) 0.12 0.13 0.27 <001 0.27 <.001
12DR (freq) 0.07 0.10 - - - -
12DR (amount) 4.2 6.3 - - - -

FFQ1 (freq) 0.03  0.07 0.61 0.88 0.61 0.89

o= FFQ2 (freq) 0.03 0.06 0.14 0.02 0.14 0.02

e mean FFQ(freq) 0.03 0.06 0.10 0.10 0.10 0.10
12DR (freq) 0.02 0.06 - - - -
12DR (amount) 3.2 8.3 - - - -

FFQ1 (freq) 0.12 0.16 0.18 0.00 0.19 0.00

237, FFQ2 (freq) 0.11 0.13 0.24 <001 0.21 0.00

=] 31.7] mean FFQ(freq) 0.11 0.13 0.22 0.00 0.22 0.00
55 12DR (freq) 0.08 0.11 - - - -
12DR (amount) 9.5 15.3 - - - -

FFQ1 (freq) 0.06 0.10 0.12 0.05 0.11 0.06

(E}H]j;]]) FFQ2 (freq) 0.05 007 018 000 0.17 0.00

_/-;_%yﬂ:'ro],, mean FFQ(freq) 0.05 0.07 0.18 0.00 0.18 0.00
PEINIE 12DR (freq) 0.05 0.07 - - - -
12DR (amount) 7.9 14.6 - - - -

FFQ1 (freq) 0.03 0.05 -oo0t  0.89 0.00 0.94

FFQ2 (freq) 0.03 0.04 0.08 0.15 0.10 0.09

B S mean FFQ(freq) 0.03 0.04 0.03 0.62 0.05 0.42
12DR (freq) 0.03 0.05 - - - -
12DR (amount) 2.8 6.0 - - - -

FFQI (freq) 0.03 0.04 0.09 0.13 0.09 0.13

HEzuyE  FFQ2(req) 003 005 018 000 0.18 0.00

A, mean FFQ(freq) 0.03 0.04 0.14 0.02 0.14 0.02
= 12DR (freq) 0.01  0.03 - - - -
12DR (amount) 1.4 5.3 - - - -

FFQI (freq) 0.03 0.04 0.15 0.01 0.16 0.01

o s g g FFQ2 (freq) 0.03 0.05 0.19 0.00 0.18 0.00

S8 mean FFQ(freq) 0.03 0.04 0.18 0.00 0.18 0.00
4 12DR (freq) 0.02  0.05 - - - -
12DR (amount) 2.8 7.3 - - - -
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Freq/amount Correlation
Freq Freq
Mean SD vs freq vs amount
r p r p
] FFQ1 (freq) 0.07 0.17 0.25 <.001 0.24 <001
Zﬁj FFQ2 (freq) 0.05 014 030 <001 0.29 <.001
é‘jz‘}j{i%ﬁ:% mean FFQ(freq)  0.06 0.13 0.32 <.001 0.31 <.001
i*ﬂﬂ%% 12DR(freq) 0.03 0.06 - - - -
12DR (amount) 1.6 3.6 - - - -
FFQ1 (freq) 0.01 0.02 0.13 0.02 0.13 0.02
FFQ2 (freq) 0.01 0.02 0.21 0.00 0.21 0.00
A b S
N mean FFQ(freq) 0.01 0.02 0.20 0.00 0.19 0.00
12DR (freq) 0.01 0.03 - - - -
12DR (amount) 1.4 5.5 - - - -
FFQ1 (freq) 0.09 0.12 0.32 <.001 0.34 <001
FFQ2 (freq) 0.08 0.09 0.38 <.001 0.38 <.001
ATl mean FFQ(freq) 0.09 0.09 0.39 <001 0.39 <001
12DR (freq) 0.06 0.08 - - - -
12DR (amount) 11.0 17.6 - - - -
FFQ1 (freq) 0.01 0.04 0.17 0.00 0.17 0.00
FFQ2 (freq) 0.01 0.03 0.10 0.09 0.10 0.10
Aj-§--0] mean FFQ(freq) 0.01 0.03 0.12 0.04 0.12 0.04
12DR (freq) 0.00 0.02 - - - -
12DR (amount) 0.3 1.7 - - - -
FFQ1 (freq) 0.15 0.18 0.13 0.02 0.13 0.03
w=oj70],  FFQ2(freq) 012 0.14 020 000 019 0.00
AFA] o] mean FFQ(freq) 0.14 0.13 0.20 0.00 0.18 0.00
=717 12DR (freq) 009 012 - - - -
12DR (amount) 5.8 9.3 - - - -
FFQ1 (freq) 0.01 0.04 0.18 0.00 0.18 0.00
FFQ2 (freq) 0.02 0.06 0.10 0.08 0.10 0.08
ool mean FFQ(freq)  0.01 0.04 0.13 0.03 0.13 0.03
12DR (freq) 0.01 0.03 - - - -
12DR (amount) 1.2 6.0 - - - -
FFQ1 (freq) 0.24 0.28 0.30 <.001 0.24 <001
. FFQ2 (freq) 0.22 0.29 0.42 <001 0.41 <001
%?——}—?—;‘;] mean FFQ(freq) 0.23 0.25 0.41 <001 0.37 <001
12DR (freq) 0.13 0.14 - - - -
12DR (amount) 7.6 8.9 - - - -
FFQ1 (freq) 0.04 0.08 0.09 0.14 0.08 0.19
—— FFQ2 (freq) 0.06 0.17 0.19 0.00 0.19 0.00
D _:_ " mean FFQ(freq) 0.05 0.10 0.15 0.01 0.13 0.02
b 12DR (freq) 0.04 009 - - - -
12DR (amount) 2.0 5.7 - - - -
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Freq/amount Correlation
Freq Freq

Mean SD vs freq vs amount
r p r p

FFQ1 (freq) 0.37 0.57 0.28 <.001 0.24 <001

FFQ2 (freq) 0.35 0.51 040 <001 0.34 <001

YA ES mean FFQ(freq) 0.36 0.45 0.38 <001 0.32 <001
12DR (freq) 0.20 0.21 - - - -
12DR (amount) 5.0 6.1 - - - -

FFQ1 (freq) 0.07 0.11  0.11 0.06 0.09 0.12

FFQ2 (freq) 0.07 0.16 0.16 0.01 0.16 0.01

AEES mean FFQ(freq) 0.07 0.12 0.15 0.01 0.14 0.02
12DR (freq) 0.04 0.07 - - - -
12DR (amount) 1.7 4.2 - - - -

FFQ1 (freq) 0.05 0.09 0.11 0.05 0.11 0.06

FFQ2 (freq) 0.05 0.07 0.26 <001 0.26 <.001

QAo EE  mean FFQ(freq) 0.05 0.06 0.21 0.00 0.21 0.00
12DR (freq) 0.02 0.05 - - - -
12DR (amount) 1.9 4.8 - - - -

FFQ1 (freq) 0.04 0.07 0.26 <.001 0.24 <001

FFQ2 (freq) 0.04 0.06 0.29 <.001 0.29 <001

=S54 mean FFQ(freq) 0.04 0.06 0.31 <001 0.30 <.001
12DR (freq) 0.04 0.07 - - - -
12DR (amount) 7.7 15.9 - - - -

FFQI (freq) 0.10 0.12 0.21 0.00 0.23 <.001

P | FFQ2 (freq) 0.10 0.14 0.22 0.00 0.21 0.00

15o1%Z3",  mean FFQ(freq) 0.10 0.10 0.24 <001 0.25 <001
FHxH 12DR (freq) 0.06  0.08 - - - -
12DR (amount) 7.7 12.0 - - - -

FFQI (freq) 0.05 0.07 0.04 0.46 0.05 0.44

9 Ao FFQ2 (freq) 0.05 0.08 0.10 0.09 0.10 0.08
(FFE224°]  mean FFQ(freq) 0.05 0.06 0.08 0.19 0.08 0.19
, meAo]) 12DR (freq) 0.02  0.05 - - - -
12DR (amount) 0.5 1.6 - - - -

FFQI (freq) 0.01  0.04 053 0.56 0163 0.56

A0l FFQ2 (freq) 0.01 0.02 0.06 0.30 0.06 0.29

= mean FFQ(freq) 0.01 0.02 0.03 0.56 0.03 0.56
12DR (freq) 0.00 0.01 - - - -
12DR (amount) 0.0 0.5 - - - -

FFQI (freq) 0.01 0.03 0.12 0.05 0.11 0.06

FFQ2 (freq) 0.02 0.03 0.27 <001 0.27 <001

ZA% mean FFQ(freq) 0.02 0.02 0.24 <.001 0.24 <001
12DR (freq) 0.02 0.05 - - - -
12DR (amount) 1.3 4.3 - - - -
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Freq/amount Correlation
Freq Freq
Mean SD vs freq vs amount
r p r p
FFQI (freq) 0.02 0.05 0.14 0.02 0.14 0.02
T FFQ2 (freq) 0.03 0.10 0.23 <.001 0.24 <001
EEXJ 01}\;/;4\ mean FFQ (freq) 0.03 0.06 0.24 <001 0.25 <001
12DR (freq) 0.02 0.05 - - - -
12DR (amount) 0.2 0.7 - - - -
FFQ1 (freq) 0.07 0.10 0.15 0.01 0.16 0.01
XA, FFQ2 (freq) 0.06 0.08 0.09 0.12 0.09 0.15
B34, mean FFQ(freq) 0.07 0.07 0.16 0.01 0.16 0.01
S u--3 7 12DR (freq) 0.05 0.08 - - - -
12DR (amount) 4.4 9.5 - - - -
TFAUE, FFQ1 (freq) 0.43 0.53 0.20 0.00 0.17 0.01
EEpA v, FFQ2 (freq) 0.30  0.39 0.19 0.00 0.19 0.00
A‘]ﬂ';lb}f% mean FFQ(req)  0.36  0.36 0.25 <001 0.22 0.0
By 12DR (freq) 0.24 0.20 - - - -
EARR-S 12DR (amount) 7.6 9.1 - - - -
FFQ1 (freq) 0.18 0.35 0.16 0.01 0.15 0.01
AR FFQ2 (freq) 0.15 0.29 0.11 0.05 0.10 0.09
F345A mean FFQ(freq) 0.17 0.25 0.12 0.04 0.11 0.07
-3 12DR (freq) 0.08 0.11 - - - -
12DR (amount) 3.1 5.0 - - - -
FFQ1 (freq) 0.11 0.18 0.02 0.73 0.01 0.83
w) e FFQ2 (freq) 0.07 0.17 0.11 0.07 0.10 0.09
o] /\gjﬁj’ mean FFQ(freq) 0.09 0.13 0.08 0.19 0.07 0.25
12DR (freq) 0.04 0.07 - - - -
12DR (amount) 1.9 4.0 - - - -
FFQ1 (freq) 0.12 0.21 0.13 0.03 0.12 0.04
W27 0] FFQ2 (freq) 0.09 0.13 0.13 0.03 0.13 0.03
/51——7',5@%0], mean FFQ(freq) 0.11 0.14 0.15 0.01 0.15 0.01
12DR (freq) 0.05 0.08 - - - -
12DR (amount) 2.0 4.2 - - - -
FFQ1 (freq) 0.08 0.17 -005 0.43 -005 0.43
o) 2= FFQ2 (freq) 0.08 0.14 -o07  0.27 -0.06 0.28
*:}‘_Ei; mean FFQ(freq) ~ 0.08  0.12 005 0.28 -006 0.29
12DR (freq) 0.01 0.03 - - - -
12DR (amount) 0.5 2.1 - - - -
FFQ1 (freq) 1.66 0.97 0.40 <.001 0.30 <001
FFQ2 (freq) 1.71 0.98 0.34 <001 0.27 <001
w71 %] mean FFQ(freq) 1.69 0.79 0.46 <001 0.35 <.001
12DR (freq) 1.02 0.46 - - - -
12DR (amount) 38.3 26.3 - = - =
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Freq/amount Correlation
Freq Freq
Mean SD vs freq vs amount
r p r p
7437!’; fjx] FFQI (freq) 0.96 0.89 0.12 0.05 0.06 0.31
Jeas FFQ2 (freq) 077 0.80 0.24 <001 0.24 <001
ijﬁj mean FFQ(freq) 0.86 0.67 0.23 <001 0.19 0.00
o 12DR(freq)  0.60 040 - - - -
=7} 71 %]
o, 12DR(amount)  27.2 241 - - - -
2774
FFQ1 (freq) 0.18 0.43 0.03 0.62 0.03 0.66
- FFQ2 (freq) 0.22 0.41 0.14 0.02 0.14 0.02
5’_0]%713{?] mean FFQ(freq) 0.20 0.32 0.16 0.01 0.16 0.01
12DR (freq) 0.03 0.06 - - - -
12DR (amount) 1.1 3.4 - - - -
FFQI (freq) 0.17 0.39 0.20 0.00 0.17 0.00
molgols.  FFQ2(freq) 016 0.32 017 0.00 0.15 0.01
FA oA mean FFQ(freq) 0.16 0.29 0.21 0.00 0.18 0.00
uhs ol 12DR (freq) 0.09  0.14 - - - -
12DR (amount) 1.5 2.6 - - - -
FFQ1 (freq) 0.01 0.06 0.09 0.11 0.09 0.11
FFQ2 (freq) 0.03 0.13 0.26 <001 0.26 <.001
TFH4 mean FFQ(freq) 0.02 0.07 0.20 0.00 0.20 0.00
12DR (freq) 0.00 0.03 - - - -
12DR (amount) 0.3 2.0 - - - -
FFQ1 (freq) 0.05 0.09 0.36 <.001 0.37 <.001
FFQ2 (freq) 0.05 0.11 042 <001 0.41 <001
] mean FFQ(freq) 0.05 0.08 0.44 <001 0.44 <001
12DR (freq) 0.08 0.11 - - - -
12DR (amount) 2.1 3.8 - - - -
FFQ1 (freq) 0.02 0.05 0.07 0.22 0.07 0.22
FFQ2 (freq) 0.02 0.06 0.04 052 0.04 052
el mean FFQ(freq) 0.02 0.05 0.07 0.27 0.07 0.27
12DR (freq) 0.00 0.02 - - - -
12DR (amount) 0.2 1.0 - - - -
FFQI (freq) 0.24 0.32 0.18 0.00 0.21 0.00
FFQ2 (freq) 0.17 0.21 0.21 0.00 0.25 <.001
w3, A mean FFQ(freq) 0.20 0.21 0.23 0.00 0.26 <.001
12DR (freq) 0.18 0.15 - - - -
12DR (amount) 9.0 9.7 - - - -
FFQI (freq) 0.23 0.31 0.31 <001 0.30 <.001
FFQ2 (freq) 0.22 0.36 0.40 <001 0.40 <.001
FaF mean FFQ(freq) 0.23 0.27 0.39 <001 0.38 <.001
12DR (freq) 0.11 0.14 - - - -
12DR (amount) 2.1 3.2 - = =S
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Freq/amount Correlation
Freq Freq
Mean SD vs freq vs amount
r p r p
FFQ1 (freq) 0.17 0.26 0.17 0.00 0.19 0.00
ool FFQ2 (freq) 0.13 0.23 0.20 0.00 0.21 0.00
(A2 o) mean FFQ(freq)  0.15 0.18 0.23 <.001 0.25 <.001
12DR (freq) 0.03 0.06 - - - -
12DR (amount) 2.6 6.9 - - - -
FFQ1 (freq) 0.02 0.09 0.08 0.18 0.08 0.18
FFQ2 (freq) 0.01 0.07 0.07 0.24 0.07 0.24
AL mean FFQ(freq) 0.02 0.07 0.14 0.02 0.14 0.02
12DR (freq) 0.00 0.01 - - - -
12DR (amount) 0.0 0.2 - - - -
FFQ1 (freq) 0.07 0.15 0.15 0.01 0.15 0.01
. FFQ2 (freq) 0.06 0.12 0.17 0.00 0.17 0.00
(Ago%f% mean FFQ(freq)  0.07 0.10 0.18 0.00 0.18 0.00
12DR (freq) 0.01 0.03 - - - -
12DR (amount) 0.4 2.1 - - - -
FFQ1 (freq) 0.14 0.30 0.36 <.001 0.34 <.001
ks FFQ2 (freq) 0.14 0.30 0.33 <.001 0.29 <001
/\gg}%’ mean FFQ(freq) 0.14 0.24 0.37 <001 0.34 <001
12DR (freq) 0.11 0.16 - - - -
12DR (amount) 2.8 5.9 - - - -
FFQ1 (freq) 0.09 0.15 0.12 0.04 0.13 0.03
22}, FFQ2 (freq) 0.08 0.15 0.16 0.01 0.16 0.01
AL, mean FFQ(freq) 0.08 0.12 0.18 0.00 0.18 0.00
T2t 12DR (freq) 0.03 0.06 - - - -
12DR (amount) 4.7 13.6 - - - -
FFQ1 (freq) 0.11 0.23 0.08 0.17 0.09 0.14
FFQ2 (freq) 0.12 0.20 0.12 0.05 0.12 0.04
TR mean FFQ(freq)  0.11 0.18 0.12 0.05 0.12 0.04
12DR (freq) 0.02 0.05 - - - -
12DR (amount) 1.8 6.0 - - - -
FFQ1 (freq) 0.13 0.28 0.19 0.00 0.20 0.00
FFQ2 (freq) 0.13 0.24 0.20 0.00 0.21 0.00
TR mean FFQ(freq) 0.13 0.21 0.21 0.00 0.23 0.00
12DR (freq) 0.03 0.06 - - - -
12DR (amount) 2.9 7.2 - - - -
FFQ1 (freq) 0.51 0.56 0.27 <001 0.26 <001
FFQ2 (freq) 0.63 0.65 0.32 <001 0.25 <001
A-9] mean FFQ(freq) 0.57 0.51 0.33 <001 0.27 <001
12DR (freq) 0.33 0.28 - - - -
12DR (amount) 1.4 1.7 - - - -
201 A 8-



Freq/amount Correlation
Freq Freq
Mean SD vs freq vs amount
r p r p
FFQ1 (freq) 0.03 0.11  0.00 0.97 0.00 0.95
FFQ2 (freq) 0.03 0.09 -007 0.26 -007 0.26
u] oA 5|z} mean FFQ(freq)  0.03 0.07 -0o04 0.52 -004 0.53
12DR (freq) 0.00 0.02 - - - -
12DR (amount) 0.0 0.1 - - - -
FFQ1 (freq) 0.04 0.14 0.05 0.36 0.06 0.34
ChA v} FFQ2 (freq) 007 024 011 006 012 0.05
(AlFt=E  mean FFQ(freq) 0.05 0.16 0.10 0.08 0.11 0.07
A 8)) 12DR (freq) 0.01 0.03 - - - -
12DR (amount) 0.3 2.1 - - - -
FFQ1 (freq) 0.04 0.11  0.11 0.06 0.11 0.06
FFQ2 (freq) 0.05 0.17 0.10 0.08 0.10 0.08
53 mean FFQ(freq)  0.04 0.11 0.13 0.03 0.13 0.03
12DR (freq) 0.01 0.02 - - - -
12DR (amount) 0.0 0.3 - - - -
FFQ1 (freq) 0.35 0.47 0.24 <001 0.20 0.00
s FFQ2 (freq) 0.24 0.38 0.19 0.00 0.16 0.01
ZAFF mean FFQ(freq) 0.29 0.33 0.27 <001 0.22 0.00
71EF Fd 12DR (freq) 0.25  0.21 - - - -
12DR (amount) 3.7 3.9 - - - -
FFQ1 (freq) 0.04 0.13 0.19 0.00 0.19 0.00
FFQ2 (freq) 0.04 0.05 0.19 0.00 0.19 0.00
2= mean FFQ(freq) 0.04 0.07 0.20 0.00 0.20 0.00
12DR (freq) 0.03 0.05 - - - -
12DR (amount) 2.0 4.3 - - - -
FFQ1 (freq) 0.01 0.06 0.12 0.05 0.11 0.06
FFQ2 (freq) 0.01 0.04 0.08 0.19 0.08 0.19
%0ol3] 3% mean FFQ(freq)  0.01 0.05 0.10 0.08 0.10 0.09
12DR (freq) 0.01 0.02 - - - -
12DR (amount) 0.5 2.5 - - - -
FFQ1 (freq) 0.03 0.04 0.16 0.01 0.17 0.01
ol 3] FFQ2 (freq) 0.03 0.03 0.20 0.00 0.21 0.00
E’_%ﬂ’ mean FFQ(freq) 0.03 0.03 0.20 0.00 0.20 0.00
12DR (freq) 0.04 0.07 - - - -
12DR (amount) 3.4 9.1 - - - -
FFQ1 (freq) 0.00 0.03 - - - -
FFQ2 (freq) 0.00 0.01 - - - -
7128 mean FFQ(freq) 0.00 0.02 - - - -
12DR (freq) 0.00 0.00 - - - -
12DR (amount) 0.0 0.0 - - - -
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Freq/amount Correlation
Freq Freq
Mean SD vs freq vs amount
r p r p
FFQ1 (freq) 0.00 0.01 - - - -
. FFQ2 (freq) 000 001 - - - -
5ol _ _ _ _
(o}L}1) mean FFQ(freq) 0.00 0.01
12DR (freq) 0.00 0.00 - - - -
12DR (amount) 0.0 0.0 - - - -
FFQ1 (freq) 0.51 0.63 0.62 <001 0.63 <001
FFQ2 (freq) 0.51 0.63 0.69 <.001 0.69 <001
R iE mean FFQ(freq) 0.51 0.53 0.70 <001 0.70 <001
12DR (freq) 0.34 0.37 - - - -
12DR (amount) 66.8 74.4 - - - -
FFQ1 (freq) 0.27 0.43 0.38 <.001 0.38 <.001
FFQ2 (freq) 0.26 0.45 0.41 <001 041 <001
LTEE mean FFQ(freq)  0.26 0.35 0.47 <.001 0.46 <001
12DR (freq) 0.14 0.20 - - - -
12DR (amount) 15.7 25.6 - - - -
FFQ1 (freq) 0.08 0.19 0.16 0.01 0.15 0.01
FFQ2 (freq) 0.08 0.17 0.36 <.001 0.35 <.001
- mean FFQ(freq) 0.08 0.14 0.35 <.001 0.34 <001
12DR (freq) 0.03 0.09 - - - -
12DR (amount) 6.1 18.2 - - - -
FFQ1 (freq) 0.16 0.23 0.37 <.001 0.37 <001
FFQ2 (freq) 0.15 0.23 0.42 <001 0.40 <001
L#:AFA mean FFQ(freq) 0.15 0.20 0.44 <001 0.43 <001
12DR (freq) 0.05 0.09 - - - -
12DR (amount) 10.7 17.2 - - - -
FFQ1 (freq) 0.03 0.09 - - - -
FFQ2 (freq) 0.03 0.09 - - - -
FEFA mean FFQ(freq) 0.03 0.07 - - - -
12DR (freq) 0.00 0.00 - - - -
12DR (amount) 0.0 0.0 - - - -
FFQ1 (freq) 0.10 0.21 0.34 <001 0.34 <001
FFQ2 (freq) 0.07 0.16 0.25 <001 0.24 <001
EulEFA mean FFQ(freq) 0.09 0.15 0.37 <001 0.37 <001
12DR (freq) 0.04 0.09 - - - -
12DR (amount) 8.5 23.4 - - - -
FFQ1 (freq) 0.52 0.80 0.42 <001 0.43 <001
FFQ2 (freq) 0.47 0.79 0.43 <001 0.41 <001
=2} mean FFQ(freq) 0.50 0.68 0.48 <.001 0.48 <001
12DR (freq) 0.11 0.27 - - - -
12DR (amount) 18.7 38.6 - - - -
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Freq/amount Correlation
Freq Freq
Mean SD vs freq vs amount
r p r b
QAIAHEAT], FFQ1 (freq) 1.60 1.45 0.67 <001 0.37 <.001
#7179, FFQ2 (freq) 1.43  1.31 0.68 <001 0.38 <.001
A meanFFQUrea) 151 128 074 <001 0.41 <001
(o;.l:rﬂ b 12DR (freq) 1.04 072 - - - -
Al £]) 12DR (amount) 49.7 71.9 - - - -
FFQ1 (freq) 0.43 0.88 0.26 <001 0.22 0.00
FFQ2 (freq) 0.41 0.86 0.20 0.00 0.15 0.01
71 eF2 R mean FFQ(freq) 0.42 0.68 0.27 <001 0.21 0.00
12DR (freq) 0.17 0.25 - - - -
12DR (amount) 12.9 33.5 - - - -
FFQ1 (freq) 0.08 0.12 0.40 <.001 0.39 <001
FFQ2 (freq) 0.06 0.12 0.37 <.001 0.33 <001
7z mean FFQ(freq) 0.07 0.10 0.46 <001 0.43 <001
12DR (freq) 0.14 0.17 - - - -
12DR (amount) 21.8 30.5 - - - -
FFQ1 (freq) 0.16 0.20 0.13 0.03 0.11 0.07
FFQ2 (freq) 0.13 0.16 0.32 <.001 0.29 <001
= mean FFQ(freq) 0.15 0.14 0.27 <.001 0.25 <001
12DR (freq) 0.18 0.19 - - - -
12DR (amount) 28.5 36.0 - - - -
FFQ1 (freq) 0.05 0.08 0.21 0.00 0.21 0.00
FFQ2 (freq) 0.05 0.07 0.31 <.001 0.30 <001
uj mean FFQ(freq) 0.05 0.06 0.30 <.001 0.30 <.001
12DR (freq) 0.09 0.14 - - - -
12DR (amount) 13.5 22.8 - - - -
FFQ1 (freq) 0.12 0.12 0.46 <001 0.43 <001
FFQ2 (freq) 0.12 0.13 0.59 <001 0.57 <001
At} mean FFQ(freq) 0.12 0.10 0.61 <001 0.58 <.001
12DR (freq) 0.28 0.27 - - - -
12DR (amount) 37.9 40.6 - - - -
FFQ1 (freq) 0.09 0.13 0.18 0.00 0.16 0.01
FFQ2 (freq) 0.05 0.09 0.28 <001 0.26 <001
B mean FFQ(freq) 0.07 0.09 0.27 <001 0.25 <001
12DR (freq) 0.08 0.12 - - - -
12DR (amount) 12.0 22.0 - - - -
FFQ1 (freq) 0.09 0.12 0.18 0.00 0.18 0.00
FFQ2 (freq) 0.05 0.07 0.21 0.00 0.21 0.00
=7] mean FFQ(freq) 0.07 0.07 0.25 <001 0.25 <.001
12DR (freq) 0.03 0.06 - - - -
12DR (amount) 3.9 9.8 - - - -
204 A2 H



Freq/amount Correlation
Freq Freq
Mean SD vs freq vs amount
r p r p
FFQ1 (freq) 0.09 0.11 0.12 0.04 0.11 0.05
FFQ2 (freq) 0.05 0.09 0.16 0.01 0.19 0.00
u mean FFQ(freq)  0.07 0.08 0.19 0.00 0.21 0.00
12DR (freq) 0.10 0.11 - - - -
12DR (amount) 25.7 49.9 - - - -
FFQ1 (freq) 0.07 0.12 0.26 <001 0.23 <001
FFQ2 (freq) 0.04 0.08 0.23 <001 0.22 0.00
) mean FFQ(freq) 0.06 0.08 0.30 <.001 0.28 <001
12DR (freq) 0.07 0.10 - - - -
12DR (amount) 10.6 19.7 - - - -
FFQ1 (freq) 0.10 0.14 0.22 0.00 0.23 <.001
FFQ2 (freq) 0.06 0.11  0.29 <001 0.30 <001
iﬂz;}iyﬁ mean FFQ(freq)  0.08 0.10 0.30 <.001 0.31 <.001
12DR (freq) 0.09 0.13 - - - -
12DR (amount) 13.8 30.0 - - - -
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Table A—3. A 24 HAZFY o|2FH F49 A4 HAAZFS] £ vl
Mean SD 5 10" 256%™ 50™ 75% 90" 95™
12DR 142.5 92.5 22.2 35.0 71.9 1225 206.8  268.3  293.1
Spring 2DR 119.4  119.6 0.0 0.0 0.0 105.0 210.0 2625  365.0
MSM 116.6 66.1 25.1 35.2  68.0 110.5  162.0 209.7  234.1
Summer 2DR 138.7  131.7 0.0 0.0 0.0 105.0 210.0 3150  385.0
iy MSM 137.3 85.1 22.2 34.4 73.0 127.5  190.1 258.9 293.0
Fall 2DR 158.6  138.7 0.0 0.0 52.5 105.0 210.0 350.0  420.0
MSM 156.0  83.3 33.9 58.2  98.8 148.0  207.7 271.2  313.2
Winter 2DR 144.8  136.8 0.0 0.0 10.5 105.0 210.0 315.0  420.0
MSM 141.0  82.6 0.0 52.8  82.2 126.9 1939 247.6  302.9
12DR 142.7  105.5 15.9 26.4  56.9 123.2 197.0 2945  368.3
Spring 2DR 150.1  145.5 0.0 0.0 0.0 106.2  255.0 367.5  451.3
MSM 148.1  111.5 13.4 221  43.0 126.6 2155 302.7  362.7
Summer 2DR 141.8  139.2 0.0 0.0 0.0 105.0 216.2  325.8  401.2
23t MSM 140.6  103.9 14.7 20.4  43.2 120.5 206.9 2785  325.0
Fall 2DR 143.2  149.4 0.0 0.0 0.0 104.7 246.6  385.0  439.2
MSM 142.1  110.8 12.1 16.8  37.7 120.9  226.2 3059  345.3
Winter 2DR 142.9  142.0 0.0 0.0 0.0 105.0 210.0 381.8  437.7
MSM 141.6  107.8 15.2 23.0  59.4 119.8  197.7 2885  357.4
12DR 19.9 28.9 0.0 0.0 0.0 8.6 30.6 60.2 77.7
Spring 2DR 29.8 74.2 0.0 0.0 0.0 0.0 0.0 123.3  192.8
MSM 31.0 23.7 0.0 0.0 13.6 26.8 43.5 61.9 69.8
2DR 15.5 48.2 0.0 0.0 0.0 0.0 0.0 58.2 122.3
Summer
A%t MSM 15.5 31.8 0.0 0.0 2.5 5.1 9.6 41.0 89.0
Fall 2DR 20.6 62.3 0.0 0.0 0.0 0.0 0.0 111.4  126.3
MSM 21.2 43.1 0.0 0.0 1.0 4.8 14.3 92.2 101.6
Winter 2DR 15.8 45.0 0.0 0.0 0.0 0.0 0.0 96.8 117.3
MSM 15.9 14.8 0.0 0.0 6.5 12.7 21.1 32.9 46.1
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Mean SD 5™ 10® 25™ 50™ 75 90™ 95™
12DR 119 202 0.0 00 00 0.0 208 435 566
Spring 9DR 136 47.8 0.0 00 00 0.0 0.0 33.6 1304
MSM 137 313 0.0 0.0 0.0 46 104 269 983
9DR - - - - - - - - -
o Summer MSM B B B B B B B B B
Fall 2DR - - - - - B - - B
MSM - - - - - - - - -
, 9DR - - - - - - - - -
Winter MSM _ _ _ _ _ _ _ _ _
12DR 191 26.9 0.0 00 00 00 292 576 659
Soring 9DR 257 71.2 0.0 00 00 0.0 0.0 1438 175.0
MSM 263  27.4 0.0 00 107 190 313 656 757
9DR 138 496 0.0 0.0 0.0 0.0 0.0 0.0 1488
Summer
u] ] MSM 136 41.2 0.0 0.0 0.0 1.1 3.9 84 1292
Fall 2DR - - - - - - - - B
MSM - - - - - - - - =
Winter 9DR 197 587 0.0 0.0 0.0 0.0 0.0 97.6  172.9
MSM 201 253 0.0 00 86 13.3 187  47.8 837
12DR 86.1  62.0 100 17.9 413 717 1229 1719 1937
Soring 9DR 86.6 1205 0.0 00 00 78  141.1 262.6 3475
MSM  86.6  46.7 39.8 441 553 735 1052 154.8 1837
j}jy 49, Summer 9DR 1037  128.3 0.0 0.0 0.0 60.0  180.7 266.7  375.8
A MSM 1026  41.0 525  61.0 722  97.6  125.3 1537 1748
S fal 9DR 67.8  100.5 0.0 00 0.0 0.0 1145 2156  273.4
MSM 681 429 161 226 389 560 917 131.9 1518
Winter 9DR 80.0  102.1 0.0 00 0.0 300 147.0 2363  262.2
MSM  81.6 448 28.9 357 503 745  100.6 136.7  167.0
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Mean SD 5™ 10® 25™ 50™ 75 90™ 95™
12DR 4.5 11.2 0.0 0.0 0.0 0.0 0.0 16.3 29.1
. 2DR 7.0 28.1 0.0 0.0 0.0 0.0 0.0 0.0 66.1
Spring MSM 7.4 10.3 0.0 0.0 0.0 3.3 106 20.3 27.3
Summer 2DR 3.6 20.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
A E 9] %] MSM 3.8 17.2 0.0 0.0 0.0 0.0 0.9 3.5 5.2
Fall 2DR 6.0 27.5 0.0 0.0 0.0 0.0 0.0 0.0 46.5
MSM 5.9 11.8 0.0 0.0 0.0 1.4 7.0 10.9 28.8
, 2DR - - - - - - - - -
Winter
MSM - - - - - - - - -
12DR 3.7 7.7 0.0 0.0 0.0 0.0 4.7 12.4 18.7
, 2DR - - - - - - - - -
Spring MSM B B B B B B B B B
2DR - - - - - - - - -
Ze Ay Summer MSM B B B B B B B B B
Fal 2DR 5.9 25.9 0.0 0.0 0.0 0.0 0.0 0.0 51.2
MSM 5.7 18.7 0.0 0.0 0.0 0.4 1.9 7.4 42.6
. 2DR 3.6 14.1 0.0 0.0 0.0 0.0 0.0 0.0 30.8
Winter
MSM 3.6 7.2 0.0 0.0 0.0 1.6 3.1 6.6 18.9
12DR 2.2 5.4 0.0 0.0 0.0 0.0 0.0 9.4 13.8
Spring 2DR 1.8 14.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MSM 2.1 11.6 0.0 0.0 0.0 0.0 0.0 1.5 6.2
Summer 2DR 1.2 7.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
A= MSM 1.2 7.4 0.0 0.0 0.0 0.0 0.0 0.5 0.7
Fal 2DR 3.9 16.0 0.0 0.0 0.0 0.0 0.0 0.0 39.3
MSM 3.9 11.7 0.0 0.0 0.2 0.6 1.7 3.4 31.5
. 2DR 3.4 13.4 0.0 0.0 0.0 0.0 0.0 0.0 32.0
Winter
MSM 3.7 6.1 0.0 0.0 0.9 2.2 3.9 6.6 15.2
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Mean SD 5™ 10® 25™ 50™ 75 90™ 95™
12DR 136 157 0.0 00 00 8.4 212 343 428
. 9DR 118 285 0.0 00 00 0.0 0.0 51.3 724
Spring MSM 120  17.8 2.2 2.5 3.1 3.7 4.8 40.8 54.1
9DR 143 313 0.0 0.0 0.0 0.0 0.0 67.9 785
_ Summer
225 7) MSM 15.2 9.6 4.3 5.5 9.2 129 196 263 317
Pl 9DR 132 31.2 0.0 0.0 0.0 0.0 0.0 62.6 785
MSM 136 13.2 3.0 3.9 5.8 8.7 148 350 420
' 9DR 144 302 0.0 00 0.0 0.0 137 609 744
Winter MSM 150 9.3 2.8 44 7.9 136 200 281 339
12DR 45 9.4 0.0 00 00 0.0 36 168 228
, 9DR - - - - - - - - -
Spring MSM B B B B B B B B B
Summer 9DR 3.2 21.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Z A 7 MSM 3.8 95.1 0.0 0.0 0.0 0.0 0.1 0.7 1.5
Fall 2DR B B B B B B - - -
MSM - - - - - - - - -
, 9DR - - - - - - - - =
Winter MSM _ _ _ _ _ _ _
12DR 125 129 0.0 00 26 9.7 174 307 409
Soring 9DR 147 279 0.0 0.0 00 0.0 16.3 550 685
MSM 150  12.6 1.7 2.6 6.0 11.6 187 325 388
9DR 114 234 0.0 0.0 0.0 0.0 9.8 469  61.6
Summer
g MSM 11.8 108 1.4 25 4.9 8.3 156  27.3 331
fal 9DR 141 275 0.0 0.0 0.0 0.0 175 505  62.3
MSM 141 176 0.4 1.5 3.6 6.9 167 388 465
Winter 9DR 116 236 0.0 0.0 0.0 0.0 140 469  59.4
MSM 118 135 1.2 1.8 3.1 5.1 243 333 388
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Mean SD 5™ 10® 25™ 50™ 75 90™ 95™
12DR 95 13.6 0.0 00 00 6.0 146 230 295
. 9DR 9.9 446 0.0 00 00 0.0 0.0 26.8  54.0
Spring MSM 9.4 15.9 0.0 0.0 1.5 44 104 244 36.4
9DR 105 265 0.0 0.0 0.0 0.0 0.0 472 60.7
Summer
55 7] MSM 109 10.1 1.0 1.9 44 8.1 146 214 281
Pl 9DR 8.2 21.8 0.0 0.0 0.0 0.0 0.0 32.0  49.7
MSM 8.4 6.3 1.7 2.6 41 7.4 11.0 155 19.0
Winter 9DR 9.4 92.9 0.0 0.0 0.0 0.0 0.0 40.4  55.0
MSM 9.6 6.4 1.6 25 47 8.4 13.2 185 2238
12DR 2.3 47 0.0 00 00 0.0 2.9 74 11.4
, 9DR 25 10.8 0.0 00 00 0.0 0.0 0.0 21.6
Spring MSM 25 8.3 0.0 0.0 0.0 0.2 1.0 2.2 20.8
9DR - - - - - - - - -
o Summer MSM B B B B B B B B B
fall 9DR 3.8 15.1 0.0 0.0 0.0 0.0 0.0 0.0 33.8
MSM 3.9 115 0.0 0.0 0.0 0.3 1.6 13.0 265
. 9DR - - - - - - - - -
Winter
MSM - - - - - - - - -
12DR 35 5.1 0.0 00 00 1.9 5.0 8.9 12.2
Soring 9DR 3.0 85 0.0 0.0 00 0.0 0.0 105 155
MSM 3.1 49 0.2 0.4 0.8 1.6 3.3 7.0 105
Summer 9DR 3.4 7.9 0.0 0.0 0.0 0.0 0.0 13.0  17.2
EE MSM 3.6 3.9 05 0.8 1.5 2.8 46 6.6 7.3
fal 9DR 35 12.6 0.0 0.0 0.0 0.0 0.0 13.0 145
MSM 3.6 6.6 0.0 0.0 07 2.1 4.3 7.4 10.4
. 9DR 3.0 7.7 0.0 0.0 0.0 0.0 0.0 11.0  15.4
Winter
MSM 3.1 3.1 0.4 0.6 1.3 2.4 4.0 6.0 7.7
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Mean SD 5% 10™ 25t 50t 75t go't 95t

12DR 1.8 7.9 0.0 0.0 0.0 0.0 0.0 0.0 13.6
. 2DR - - - — - - - — —
rin
pring MSM - - - — - — — — —
S 2DR 4.9 27.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ummer
Al g MSM 4.7 18.6 0.0 0.0 0.0 0.0 0.0 7.4 28.6
2DR ~ - - - — - ~ - -
Fall
MSM - - - — - - - — —
, 2DR - - - - - - - - -
Winter
MSM - - - - - - - - -
12DR 1.9 4.0 0.0 0.0 0.0 0.0 0.8 8.4 10.8
. 2DR 1.7 8.1 0.0 0.0 0.0 0.0 0.0 0.0 7.9
Spring
MSM 1.8 5.5 0.0 0.0 0.1 0.4 0.8 2.4 8.6
2DR - - - - - - - - -
oy Summer MSM B B B B B B B B B
Fall 2DR } j } j } j j j j
MSM - - - - - - - - -
. 2DR ~ ~ - ~ - ~ ~ - -
Winter
MSM - - - - - - - - -
12DR 2.6 7.4 0.0 0.0 0.0 0.0 0.0 11.8 21.1
o 2DR - - - - - - - - —
rin
prine MSM - - - - - - - - -
S 2DR 5.4 21.8 0.0 0.0 0.0 0.0 0.0 0.0 50.9
r
Hmme MSM 5.5 8.0 0.0 0.0 0.0 2.7 8.7 15.4 20.0
Pall 2DR 2.6 17.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
a
MSM 2.8 19.0 0.0 0.0 0.0 0.0 0.0 0.4 0.8
. 2DR ~ ~ - - ~ ~ - - -
Winter
MSM - - - - - - — — -
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Mean SD 5t 10® 25t 50 75™ 90™ 95t
12DR 3.6 8.3 0.0 0.0 0.0 0.0 0.0 14.6 22.7
. 2DR - - - - - - - - -
Spring MSM B B B B B B B B B
2DR - - - - - - - - -
A A ]S B Summer MSM B B B B B B B B B
Fall 2DR 4.9 24.7 0.0 0.0 0.0 0.0 0.0 0.0 13.8
MSM 5.3 25.8 0.0 0.0 0.0 0.0 0.0 0.8 20.4
, 2DR - - - - - - - - -
Winter
MSM - - - - - - - - -
12DR 1.9 5.1 0.0 0.0 0.0 0.0 0.0 11.5 13.3
, 2DR 1.3 10.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Spring MSM 1.6 12.9 0.0 0.0 0.0 0.0 0.0 0.0 05
2DR - - - - - - - - -
H17] SR Summer MSM B B B B B B B B B
Fall 2DR B B B B B B B B B
MSM - - - - - - - - -
. 2DR - - - - - - - - -
Winter
MSM - - - - - - - - -
12DR 1.7 4.4 0.0 0.0 0.0 0.0 0.0 7.3 14.0
Spring 2DR 2.4 11.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MSM 2.6 12.8 0.0 0.0 0.0 0.0 0.0 0.0 0.2
2DR - - - - - - - - -
I Summer MSM B B B B B B B B B
Fall 2DR 1.1 8.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MSM 1.4 8.3 0.0 0.0 0.0 0.0 0.0 0.1 1.2
. 2DR 2.4 12.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Winter
MSM 2.4 7.8 0.0 0.0 0.1 0.4 1.5 2.8 8.8
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Mean SD 5% 10™ 25t 50t 75t go't 95t
12DR 3.1 6.4 0.0 0.0 0.0 0.0 45 11.5 15.8
o 2DR 3.3 13.8 0.0 0.0 0.0 0.0 0.0 0.0 378
rin
pring MSM 3.4 9.9 0.0 0.0 0.1 0.8 18 2.8 32.8
o 9DR 2.9 14.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ummer
FERH MSM 2.9 11.4 0.0 0.0 0.0 0.1 15 2.9 2.9
o 2DR 3.5 16.2 0.0 0.0 0.0 0.0 0.0 0.0 925.0
a
MSM 35 11.0 0.0 0.0 0.2 1.0 2.1 35 17.1
' 9DR - - - - - - - - -
Winter
MSM - - - - - - - - -
12DR 11 2.7 0.0 0.0 0.0 0.0 0.0 1.0 8.0
o 2DR - - - - - - - - -
rin
pring MSM - - - - - - - - -
- Summer 9DR 11 6.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
T 1,
PN MSM 1.2 6.1 0.0 0.0 0.0 0.0 0.1 0.2 0.7
- 9DR 18 7.9 0.0 0.0 0.0 0.0 0.0 0.0 12.0
a
MSM 2.0 7.3 0.0 0.0 0.0 0.0 0.2 1.3 14.6
, 9DR 1.2 5.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Winter
MSM 1.2 5.1 0.0 0.0 0.0 0.0 0.3 0.6 3.5
12DR 1.0 1.0 0.0 0.0 0.0 0.0 0.0 2.8 7.4
o 2DR - - - - - - - - -
rin
pring MSM - - - - - - - - -
. 9DR 18 16.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ummer
EV MSM 25 9.6 0.0 0.0 0.0 0.0 0.0 3.1 19.5
9DR - - - - - - - - -
Fall
MSM - - - - - - - - -
. 9DR 1.4 9.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Winter
MSM 1.3 5.7 0.0 0.0 0.0 0.2 0.5 1.3 3.3
213 2] .k,f-r_]i gk 5
. |



Mean SD 5™ 10® 25™ 50™ 75 90™ 95™
12DR 2.9 6.9 0.0 0.0 0.0 0.0 0.7 10.3 15.8
. 9DR 2.2 12.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0
Spring MSM 2.4 11.3 0.0 0.0 0.0 0.0 0.2 1.4 75
9DR - - - - - - - - -
e Summer MSM B B B B B B B B
Fall 9DR 3.7 16.5 0.0 0.0 0.0 0.0 0.0 0.0 30.5
MSM 3.7 14.0 0.0 0.0 0.0 0.0 0.7 25 30.2
, 9DR 2.6 14.2 0.0 0.0 0.0 0.0 0.0 0.0 6.0
Winter
MSM 2.8 14.1 0.0 0.0 0.0 0.0 0.0 1.2 6.7
12DR 21 5.7 0.0 0.0 0.0 0.0 0.0 12.9 14.0
, 9DR 2.0 14.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Spring MSM 2.2 14.2 0.0 0.0 0.0 0.0 0.0 0.6 3.1
9DR - - - - - - - - -
Zoyy) Summer MSM B B B B B B B B B
Fall 2DR - - - - - - - - -
MSM - - - - - - - - -
. 9DR - - - - - - - - -
Winter
MSM - - - - - - - - -
12DR 42 6.3 0.0 0.0 0.0 1.1 6.6 12.8 15.3
Soring 9DR 6.2 17.9 0.0 0.0 0.0 0.0 0.0 25.4 396
MSM 6.5 5.2 0.0 1.0 2.9 5.3 8.9 14.0 16.7
Summer 9DR 41 12.2 0.0 0.0 0.0 0.0 0.0 19.8 396
FUE MSM 4.2 5.9 0.0 0.9 1.4 2.1 3.7 11.8 206
fal 9DR 3.6 11.9 0.0 0.0 0.0 0.0 0.0 148 347
MSM 3.6 7.9 0.0 0.3 0.6 0.9 1.9 152 255
. 9DR 4.0 11.9 0.0 0.0 0.0 0.0 0.0 19.8 326
Winter
MSM 4.2 3.8 0.0 0.0 1.6 3.0 6.3 8.9 11.2
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Mean SD 5% 10™ 25t 50t 75t go't 95t
12DR 3.2 8.3 0.0 0.0 0.0 0.0 0.0 13.0 211
o 2DR 5.3 225 0.0 0.0 0.0 0.0 0.0 0.0 58.7
pring MSM 5.8 15.0 0.0 0.0 0.0 0.0 4.2 10.1 444
9DR - - - - - - - - -
= Summer MSM B B B B B B B B B
9DR - - - - - - - - -
Fall
MSM - - - - - - - - -
' 9DR - - - - - - - - -
Winter
MSM - - - - - - - - -
12DR 95 15.3 0.0 0.0 0.0 0.6 142 274 38.0
o 2DR 8.4 277 0.0 0.0 0.0 0.0 0.0 25.6 61.8
rin
pring MSM 8.6 15.2 0.0 0.0 1.9 4.1 7.4 18.5 375
- . 9DR 102 27.7 0.0 0.0 0.0 0.0 0.0 57.3 725
=al/|, ummer
A ] e MSM 107 10.9 0.2 1.6 3.1 6.7 145 267 32.3
- 9DR 9.2 30.8 0.0 0.0 0.0 0.0 0.0 31.2 60.6
a
MSM 9.4 16.8 0.2 0.9 1.9 3.4 7.3 28.0 125
Wint 2DR 8.6 31.2 0.0 0.0 0.0 0.0 0.0 29.1 67.4
mter
MSM 9.3 14.2 0.0 0.0 2.0 5.8 108 221 31.1
12DR 7.9 14.6 0.0 0.0 0.0 0.0 107 252 126
o 2DR 7.0 32.5 0.0 0.0 0.0 0.0 0.0 0.0 50.0
rin
pring MSM 7.2 17.6 0.0 0.0 0.0 2.9 6.7 10.7 32.6
anl ol (&, 9DR 7.1 28.3 0.0 0.0 0.0 0.0 0.0 0.0 68.8
HA)), Summer
me) MSM 75 15.7 0.0 0.0 0.0 3.1 7.6 13.8 39.0
P fal 9DR 6.4 27.6 0.0 0.0 0.0 0.0 0.0 0.0 16.7
a
MSM 6.3 15.3 0.0 0.0 0.3 2.1 45 9.8 35.5
. 9DR - - - - - - - - -
Winter
MSM - - - - - - - - -
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Mean 5t 10® 25t 50 75™ 90™ 95t
12DR 2.8 0.0 0.0 0.0 0.0 2.2 13.4 16.5
Spri 2DR - - - - - - - -
rin
pring MSM - - - - - - - -
S 2DR - - - - - - - -
ummer MSM B B B B B B B B
Fall 2DR 4.9 0.0 0.0 0.0 0.0 0.0 0.0 28.2
a
MSM 5.0 0.0 0.0 0.0 2.4 5.6 12.2 17.8
. 2DR - - - - - - - -
Winter
MSM - - - - - - - -
12DR 1.4 0.0 0.0 0.0 0.0 0.0 0.0 12.0
. 2DR 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Spring
MSM 2.1 0.0 0.0 0.0 0.0 0.0 1.0 1.5
2DR - - - - - - - -
Summer
MSM - - - - - - - -
Fall 2DR B B B B - - B B
MSM - - - - - - - -
. 2DR - - - - - - - -
Winter
MSM - - - - - - - -
12DR 2.8 0.0 0.0 0.0 0.0 0.0 11.3 18.4
Sori 2DR - - - - - - - -
rin
pring MSM - - - - - - - -
2DR - - - - - - - -
Summer
MSM - - - - - - - -
2DR - - - - - - - -
Fall
MSM - - - - - - - -
. 2DR 2.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Winter
MSM 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Mean SD 5t 10® 25t 50 75™ 90™ 95t
12DR 1.6 3.6 0.0 0.0 0.0 0.0 0.1 6.2 10.7
, 2DR - - - - - - - - -
Spring MSM B B B B B B B B B
lo] a1 2DR - - - - - - - - -
ng}}i%g,u’ SUmMmEr oM - - - - - - - - -
oA S 2DR - - - - - - - - -
Fall VSM B - B B B B . B -
, 2DR 1.9 8.1 0.0 0.0 0.0 0.0 0.0 0.0 13.0
Winter
MSM 1.9 2.8 0.0 0.0 0.0 0.9 3.0 4.8 5.7
12DR 1.4 5.5 0.0 0.0 0.0 0.0 0.0 0.0 10.3
, 2DR - - - - - - - - -
Spring MSM B B B B B B B B B
2DR - - - - - - - - -
o mAma  OWIMET e - - - - - - - - -
Fall 2DR B B - - N - - - -
MSM - - - - - - - - -
, 2DR 1.3 11.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Winter
MSM 1.5 13.1 0.0 0.0 0.0 0.0 0.0 0.0 1.1
12DR 11.0 17.6 0.0 0.0 0.0 0.0 16.7 33.3 50.5
Spring 2DR 14.1 44.9 0.0 0.0 0.0 0.0 0.0 50.0 100.0
MSM 14.6 23.1 0.0 0.2 3.0 6.8 14.6 35.0 61.6
2DR 8.2 28.2 0.0 0.0 0.0 0.0 0.0 15.0 76.0
Summer
A Aol MSM 8.5 15.1 0.0 0.7 1.7 3.9 6.7 20.3 41.6
Fall 2DR 9.8 35.2 0.0 0.0 0.0 0.0 0.0 31.5 96.4
MSM 10.3 6.6 0.0 2.8 5.1 8.6 15.1 19.6 21.5
Winter 2DR 8.9 31.3 0.0 0.0 0.0 0.0 0.0 0.0 90.0
MSM 9.2 21.3 0.0 0.3 1.0 2.6 5.3 16.3 63.8
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Mean SD 5™ 10® 25™ 50™ 75 90™ 95™
12DR 5.8 9.3 0.0 0.0 0.0 2.3 8.2 14.4 23.0
. 2DR 6.0 19.3 0.0 0.0 0.0 0.0 0.0 24.0 35.4
Spring MSM 5.9 13.2 0.0 0.0 0.3 1.2 2.8 21.5 30.3
FEISERSY Summer 2DR 4.0 14.4 0.0 0.0 0.0 0.0 0.0 3.6 35.5
AFA] o, MSM 4.1 11.1 0.0 0.0 0.0 0.1 1.2 14.0 32.7
Z717°] Fall 2DR 6.8 16.6 0.0 0.0 0.0 0.0 0.0 30.2 50.0
MSM 6.9 9.5 0.4 0.5 1.7 3.2 5.5 22.1 29.4
Winter 2DR 7.0 19.0 0.0 0.0 0.0 0.0 0.0 30.2 36.5
MSM 7.2 7.5 1.0 1.3 2.1 4.8 8.8 15.7 20.1
12DR 1.2 6.0 0.0 0.0 0.0 0.0 0.0 0.0 6.0
, 2DR — — — - — — — - -
Spring MSM B B B B B B B B B
2DR 2.6 22.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Summer
o] o] MSM 2.8 22.1 0.0 0.0 0.0 0.0 0.0 2.2 2.7
Fall 2DR B B B B B B B B B
MSM —~ —~ - —~ —~ —~ —~ —~ —~
, 2DR - - - - - - - - -
Winter MSM _ _ _ _ _ _ _ _ _
12DR 7.6 8.9 0.0 0.0 0.0 4.2 11.5 21.3 28.0
Spring 2DR 7.7 17.8 0.0 0.0 0.0 0.0 0.0 26.5 41.4
MSM 7.7 6.9 2.2 2.7 3.7 5.3 9.9 14.6 20.5
g Summer 2DR 75 19.7 0.0 0.0 0.0 0.0 0.0 30.0 46.0
ﬂ&ifﬂ‘—jo] MSM 7.5 12.3 0.6 0.7 1.0 2.0 4.1 26.2 35.1
Fall 2DR 7.3 18.6 0.0 0.0 0.0 0.0 0.0 25.0 50.0
MSM 7.4 14.0 0.0 0.2 0.8 2.1 4.7 20.9 37.4
Winter 2DR 7.1 15.8 0.0 0.0 0.0 0.0 0.0 25.0 46.0
MSM 7.0 11.6 0.0 0.0 0.5 2.0 3.0 25.5 33.8
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Mean SD 5% 10™ 25™ 50™ 75" 90™ 95™
12DR 2.0 5.7 0.0 0.0 0.0 0.0 0.0 7.4 11.7
Spring 2DR 3.0 15.2 0.0 0.0 0.0 0.0 0.0 0.0 17.5
MSM 3.2 13.4 0.0 0.0 0.0 0.0 0.4 2.1 19.1
Summer 2DR 1.7 8.1 0.0 0.0 0.0 0.0 0.0 0.0 12.5
FADA S MSM 1.8 8.5 0.0 0.0 0.0 0.0 0.0 0.0 16.4
Fall 2DR 1.7 9.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MSM 1.8 10.1 0.0 0.0 0.0 0.0 0.0 0.6 2.3
. 2DR 1.5 7.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Winter
MSM 1.5 5.3 0.0 0.0 0.0 0.2 0.8 1.4 2.0
12DR 5.0 6.1 0.0 0.0 0.0 2.6 7.0 14.1 18.6
Spring 2DR 4.9 11.1 0.0 0.0 0.0 0.0 3.2 18.5 33.2
MSM 5.1 6.4 0.3 0.5 1.3 2.6 5.7 13.2 20.3
Summer 2DR 6.5 15.9 0.0 0.0 0.0 0.0 2.0 25.1 49.4
A S MSM 6.2 11.6 0.0 0.0 0.3 0.7 6.5 24.5 34.4
Pall 2DR 4.9 11.7 0.0 0.0 0.0 0.0 3.0 19.2 33.6
MSM 4.9 8.0 0.1 0.2 0.7 1.5 4.7 17.9 24.6
. 2DR 4.2 10.2 0.0 0.0 0.0 0.0 3.1 15.1 25.9
Winter
MSM 4.2 6.6 0.1 0.4 0.7 1.4 4.8 13.5 19.5
12DR 1.7 4.2 0.0 0.0 0.0 0.0 1.4 5.4 9.1
. 2DR - - - - - - - - -
Spring MSM B B B B B B B B B
Summer 2DR 1.5 7.8 0.0 0.0 0.0 0.0 0.0 0.0 11.2
AEES MSM 1.6 5.7 0.0 0.0 0.0 0.0 0.6 2.2 8.3
Pall 2DR 1.7 8.4 0.0 0.0 0.0 0.0 0.0 0.0 9.4
MSM 1.8 3.9 0.0 0.0 0.0 0.8 1.9 4.5 5.9
. 2DR - - - - - - - - -
Winter
MSM — — - — - — — — —
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Mean SD 5% 10™ 25t 50t 75t go't 95t

12DR 1.9 4.8 0.0 0.0 0.0 0.0 0.0 8.2 12.6
. 2DR - - - - - - - - -
Spring MSM B B B B B B B B B
2DR - - - - - - - - -
Summer MSM B B B B B B B B B
Fall 2DR 1.6 12.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MSM 1.8 13.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
. 2DR - - - - - - - - -
Winter
MSM - - - - - - - - -
12DR 7.7 15.9 0.0 0.0 0.0 0.0 7.1 28.1 45.1
. 2DR - - - - - - - - -
Spring MSM B B B B B B B B B
2DR - - - - - - - - -
o) 7] Summer MSM B B B B B B B B B
Fall 2DR B B B B B B B B B
MSM - - - - - - - - -
Winter 2DR 8.6 44.5 0.0 0.0 0.0 0.0 0.0 0.0 50.5
MSM 8.8 32.0 0.0 0.0 0.0 0.2 4.9 9.8 43.8
12DR 7.7 12.0 0.0 0.0 0.0 0.0 12.1 23.4 35.0
Spring 2DR 6.9 26.0 0.0 0.0 0.0 0.0 0.0 6.0 64.6
MSM 6.9 12.7 0.5 1.2 1.9 3.1 5.0 14.0 38.1
A=z, Summer 2DR 9.0 32.5 0.0 0.0 0.0 0.0 0.0 24.0 72.4
SOz, MSM 9.2 25.4 0.0 0.0 0.0 1.2 3.6 23.0 65.8
S Fall 2DR 8.6 26.7 0.0 0.0 0.0 0.0 0.0 36.2 72.4
MSM 8.8 12.1 0.9 1.4 2.8 4.9 7.4 25.6 35.6
. 2DR 5.6 26.1 0.0 0.0 0.0 0.0 0.0 0.0 49.8
Winter
MSM 5.8 6.3 0.0 0.4 1.6 4.1 7.8 12.2 18.2
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Mean SD 5% 10® 25% 50 751 90™ 95%®
12DR 0.5 1.6 0.0 0.0 0.0 0.0 0.0 1.4 3.6
. 2DR 0.6 4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Spring
MSM 0.6 4.5 0.0 0.0 0.0 0.0 0.1 0.2 0.3
enolEES S 2DR 0.6 3.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4] = ummer
. 2. . . . . . . 2.2
Qo] 050]) MSM 0.7 9 0.0 0.0 0.0 0.0 0.3 0.8
all 2DR 0.3 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
a MSM 0.3 2.6 0.0 0.0 0.0 0.0 0.0 0.1 0.4
, 2DR - - - - - - - - -
Winter
MSM - - - - - - - - -
12DR 1.3 4.3 0.0 0.0 0.0 0.0 0.0 4.1 10.7
Sori 2DR 2.0 13.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
pring MSM 2.0 12.9 0.0 0.0 0.0 0.0 0.0 0.2 25
S 2DR 0.7 10.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
mmer
ZA % " MSM 0.7 10.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Fall 2DR B - B B B - - B B
MSM - - - - - - - - -
. 2DR 1.2 7.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Winter
MSM 1.2 3.7 0.0 0.0 0.0 0.0 1.0 2.7 5.1
12DR 0.2 0.7 0.0 0.0 0.0 0.0 0.0 0.4 1.3
. 2DR — — — — - — — — -
rin
pring MSM - - - - - - - - -
i 2DR 0.4 2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
HX]) A, Summer
o0 MSM 0.4 1.9 0.0 0.0 0.0 0.0 0.0 0.2 1.2
Fal 2DR 0.3 2.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
a
MSM 0.3 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
. 2DR - - - - - - - - -
Winter
MSM - - - - - - - - -
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Mean SD 5% 10™ 25t 50t 75t go't 95t
12DR 4.4 9.5 0.0 0.0 0.0 0.0 5.6 15.2 20.1
Sori 2DR 5.0 21.0 0.0 0.0 0.0 0.0 0.0 7.6 36.2
rin
pring MSM 5.1 13.9 0.0 0.0 0.3 11 2.3 19.4 28.8
QA4 Bad Summer 2DR 5.4 32.4 0.0 0.0 0.0 0.0 0.0 0.0 32.2
w1 A MSM 5.6 10.9 0.0 0.0 1.0 3.0 7.2 11.9 17.1
SR
ol 2DR 5.8 24.8 0.0 0.0 0.0 0.0 0.0 0.0 47.0
a
MSM 6.2 15.2 0.0 0.0 0.5 1.9 4.4 13.1 37.8
' 2DR - - - - - - - - -
Winter
MSM - - - - - - - - -
12DR 7.6 9.1 0.0 0.0 1.7 5.7 11.0 16.7 20.3
Sori 2DR 6.4 13.0 0.0 0.0 0.0 0.0 7.3 23.8 34.9
pring
RETSNES MSM 6.3 8.2 0.7 0.9 1.3 2.2 8.8 18.6 24.3
TR g 2DR 5.6 12.9 0.0 0.0 0.0 0.0 2.3 22.8 33.4
- ummer
Hj U5 MSM 5.7 5.7 0.9 1.2 2.2 3.8 6.6 12.7 17.0
AlE AU, 2DR 7.2 14.7 0.0 0.0 0.0 0.0 9.5 26.5 33.1
Avke, g Tl
: MSM 7.3 8.3 1.0 1.2 1.8 3.1 11.8 20.4 23.0
Wint 2DR 10.3 15.6 0.0 0.0 0.0 0.0 17.2 32.4 45.7
mter
MSM 10.5 7.2 2.5 3.5 5.0 8.8 14.6 20.3 25.2
12DR 3.1 5.0 0.0 0.0 0.0 1.0 4.5 9.3 14.0
. 2DR 4.1 12.8 0.0 0.0 0.0 0.0 0.0 14.7 29.4
rin
pring MSM 4.1 3.2 0.0 0.7 1.7 3.4 6.0 8.2 9.9
P 2DR 3.4 11.8 0.0 0.0 0.0 0.0 0.0 6.4 29.4
= Summer
Rz MSM 3.3 8.2 0.0 0.2 0.3 0.5 0.9 12.6 23.0
3 Fall 2DR 3.3 9.5 0.0 0.0 0.0 0.0 0.0 14.7 24.7
a
MSM 3.4 6.3 0.0 0.0 0.5 1.2 2.2 11.9 18.7
. 2DR 2.6 9.6 0.0 0.0 0.0 0.0 0.0 6.0 21.1
Winter
MSM 2.6 8.1 0.0 0.0 0.0 0.2 0.6 6.1 20.0
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Mean SD 5% 10™ 25t 50t 75t go't 95t
12DR 19 1.0 0.0 0.0 0.0 0.0 2.0 7.0 95
o 2DR 2.8 13.3 0.0 0.0 0.0 0.0 0.0 0.0 14.2
pring MSM 3.2 4.4 0.0 0.0 0.0 2.3 47 7.7 8.6
9DR 2.8 10.4 0.0 0.0 0.0 0.0 0.0 0.0 28.5
ulukg] 73, Summer
MSM 2.8 6.3 0.0 0.0 0.7 1.1 1.4 2.1 18.4
Qo] A
ol 9DR 0.5 5.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
a MSM 05 4.8 0.0 0.0 0.0 0.0 0.0 0.2 0.4
, 9DR 0.8 47 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Winter
MSM 0.8 4.8 0.0 0.0 0.0 0.0 0.0 0.1 0.3
12DR 2.0 1.2 0.0 0.0 0.0 0.0 2.7 5.9 10.3
o 2DR 34 13.0 0.0 0.0 0.0 0.0 0.0 9.2 27 4
rin
pring MSM 3.3 6.6 0.0 0.2 0.7 1.2 2.2 10.1 18.4
. 9DR 0.7 4.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
=@ do], Summer
A 0] MSM 0.8 16 0.0 0.0 0.0 0.0 0.0 0.1 0.2
- 9DR 3.1 16.1 0.0 0.0 0.0 0.0 0.0 7.1 19.3
a
MSM 3.1 9.4 0.0 0.0 0.0 0.5 2.2 6.5 16.4
. 2DR 1.4 6.1 0.0 0.0 0.0 0.0 0.0 0.0 12.2
Winter
MSM 15 2.9 0.0 0.0 0.0 0.5 1.4 3.1 6.6
12DR 05 2.1 0.0 0.0 0.0 0.0 0.0 0.0 35
o 2DR - - - - - - - - -
rin
pring MSM - - - - - - - - -
. 9DR - - - - - - - - -
S ummer MSM 3 _ 3 3 _ _ _ 3 3
fal 9DR 0.5 4.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
a
MSM 0.6 5.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
. 9DR - - - - - - - - -
Winter
MSM - - - - - - - - -
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Mean SD 5™ 10® 25™ 50™ 75 90™ 95™
12DR 383 26.3 8.6 121 21.2 325 475 726  87.1
. 9DR 27.9 309 0.0 00 62 198 416 645 875
Spring MSM 27.2 191 5.8 81 131 223 374 520  62.2
» Summer 9DR 39.2  57.7 0.0 00 6.2 245 545 875 1225
DEE MSM 374  32.8 35 67 146 277 524 786 984
Pl 9DR 411 47.8 0.0 00 125 310 595 875 1155
MSM 407  31.3 6.0 97 188 350 551  73.1 94.2
Winter 9DR 447 372 0.0 70 175 375 595  91.0 1240
MSM 449 283 136 164 263  37.1 569 867  103.9
] 12DR 272 241 2.0 44 107 215 356 605 722
2%7), B2,
SRR Soring 9DR 345  57.9 0.0 00 00 17.0 425 792 1314
g4 MSM 334  32.3 1.5 6.7 146 250 426  63.6  92.0
BEe) Summer 9DR 244 405 0.0 0.0 0.0 95 32.0 641  100.0
201714, MSM 239  27.0 2.0 30 6.1 143 324 547 747
f AN A, 9DR 29.4 445 0.0 0.0 0.0 125 442 780  103.8
T, frall MSM 29.3 290 3.6 54 101 202 400 618 80.3
ERIE
i Winter 9DR 925  44.4 0.0 0.0 0.0 5.1 29.0  61.8  96.2
MSM 221 220 3.6 4.9 8.0 154 296  49.0  59.1
12DR 1.1 3.4 0.0 00 00 0.0 0.0 42 75
, 9DR - - - - - - - - -
Spring MSM B B B B B B B B B
e Summer 9DR 0.9 9.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
corzala MSM 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.1 0.1
fal 9DR 1.0 8.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MSM 1.1 6.4 0.0 0.0 0.0 0.0 0.1 0.7 1.4
. 9DR 1.7 7.6 0.0 0.0 0.0 0.0 0.0 0.0 15.0
Winter
MSM 1.7 6.2 0.0 00 0.0 0.0 0.1 0.9 15.7
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Mean SD 5% 10™ 25t 50t 75t go't 95t

12DR 15 26 0.0 00 00 0.0 2.0 47 6.6
. 9DR 15 53 0.0 00 00 0.0 0.0 44 10.7
Spring MSM 1.4 3.8 0.0 0.0 0.0 0.0 0.2 6.7 10.9
A, o 9DR 2.3 6.1 0.0 0.0 0.0 0.0 0.0 9.8 16.8
F o Apo}A, MSM 2.3 41 0.0 00 0.3 0.6 1.2 9.1 12.7
}5 Aol A ral 9DR 1.5 5.3 0.0 0.0 0.0 0.0 0.0 5.2 115
MSM 1.6 3.8 0.0 0.0 0.0 0.4 1.1 44 9.3
' 9DR 1.2 47 0.0 00 0.0 0.0 0.0 3.3 8.4

Winter
MSM 1.2 3.3 0.0 00 0.0 0.1 0.4 4.5 8.4
12DR 21 38 0.0 00 00 0.0 3.1 5.9 8.8
, 9DR 1.8 6.7 0.0 00 00 0.0 0.0 48 10.2
Spring MSM 1.8 3.9 0.0 0.0 0.0 0.4 1.7 46 75
9DR 2.0 5.9 0.0 0.0 0.0 0.0 0.0 8.4 17.6
SR Summer o 2.0 3.4 0.0 0.0 0.0 0.9 2.3 5.8 10.0
fall 9DR 2.4 9.6 0.0 0.0 0.0 0.0 0.0 74 14.7
MSM 25 3.7 0.0 0.0 0.0 1.1 3.7 7.3 9.6
, 9DR 2.3 6.4 0.0 0.0 0.0 0.0 0.0 11.1 185
Winter MSM 2.4 3.1 0.0 0.0 0.0 1.3 3.2 6.6 9.2
12DR 9.0 9.7 0.0 00 21 6.2 131 230 292
Soring 9DR 151 30.0 0.0 00 00 0.0 21.9 455  70.0
MSM 151 18.0 1.4 2.1 3.8 7.6 21.0 369  52.3
9DR 5.6 14.1 0.0 0.0 0.0 0.0 0.0 245 305

_ - Summer
W, A MSM 5.7 5.0 0.9 1.5 2.9 43 6.2 12.4 15.3
fal 9DR 7.8 18.3 0.0 0.0 0.0 0.0 2.8 315 435
MSM 7.9 7.1 1.4 1.9 3.6 5.7 9.9 163 20.1
Winter 9DR 6.4 155 0.0 0.0 0.0 0.0 0.0 275 425
MSM 6.4 10.2 0.4 0.6 1.1 2.2 47 21.9 303
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Mean SD 5% 10™ 25t 50t 75t go't 95t
12DR o1 3.2 0.0 0.0 0.0 0.7 25 6.3 9.2
o 2DR 2.0 6.4 0.0 0.0 0.0 0.0 0.0 6.0 17.0
rin
pring MSM 2.0 5.2 0.0 0.0 0.0 0.2 1.1 5.0 12.4
o 9DR 2.9 9.4 0.0 0.0 0.0 0.0 0.0 8.3 17.1
- ummer
e MSM 2.9 4.9 0.0 0.0 0.1 0.8 4.2 8.0 11.1
o 2DR 1.3 47 0.0 0.0 0.0 0.0 0.0 2.5 10.9
a
MSM 1.3 15 0.0 0.0 0.4 1.0 1.7 2.4 3.3
, 9DR 1.9 5.2 0.0 0.0 0.0 0.0 0.0 7.0 14.0
Winter
MSM 1.9 3.0 0.0 0.1 0.4 0.8 1.7 5.0 8.5
12DR 2.6 6.9 0.0 0.0 0.0 0.0 0.1 8.7 17.3
o 2DR 16 22.6 0.0 0.0 0.0 0.0 0.0 0.0 26.0
rin
pring MSM 4.7 20.9 0.0 0.0 0.0 0.0 0.0 0.7 37.7
9DR 2.8 11.9 0.0 0.0 0.0 0.0 0.0 0.0 20.0
Summer
©0] (o)) MSM 3.0 8.8 0.0 0.0 0.0 0.4 1.4 3.6 297
Fall 2DR } j } j } j j j j
MSM - - - - - - - - -
. 9DR - - - - - - - - -
Winter
MSM - - - - - - - - -
12DR 0.4 2.1 0.0 0.0 0.0 0.0 0.0 0.0 1.4
o 2DR 0.5 4.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
rin
pring MSM 0.6 4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.2
9DR - - - - - - - - -
(e Summer MSM _ _ _ _ _ _ _ _ _
9DR - - - - - - - - -
Fall
MSM - - - - - - - - -
. 9DR - - - - - - - - -
Winter
MSM - - - - - - - - -
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Mean SD 5% 10® 25% 50 751 90™ 95%®
12DR 2.8 5.9 0.0 0.0 0.0 0.4 3.0 8.3 14.7
o 2DR 3.8 16.3 0.0 0.0 0.0 0.0 0.0 7.0 15.5
pring MSM 35 9.9 0.0 0.0 0.0 0.7 3.3 7.2 13.0
9DR 3.4 15.3 0.0 0.0 0.0 0.0 0.0 8.4 14.0
B = Summer
Ayopst, Auls MSM 3.3 11.2 0.0 0.0 0.0 0.4 2.1 7.9 13.2
ol 9DR 2.3 9.0 0.0 0.0 0.0 0.0 0.0 6.5 12.0
a MSM 2.3 3.1 0.0 0.0 0.0 13 3.1 6.3 8.4
, 9DR 18 7.4 0.0 0.0 0.0 0.0 0.0 4.2 8.4
Winter
MSM 1.8 5.1 0.0 0.0 0.0 0.3 1.2 4.8 7.0
12DR 17 13.6 0.0 0.0 0.0 0.0 0.0 16.7 283
o 2DR 6.8 345 0.0 0.0 0.0 0.0 0.0 0.0 53.0
rin
pring MSM 7.2 26.5 0.0 0.0 0.0 0.2 2.2 7.8 51.2
9DR 11.0  49.3 0.0 0.0 0.0 0.0 0.0 0.0 85.0
22, A=A}, Summer
e MSM 113 16.3 0.0 0.0 1.0 5.3 145 307 425
Fall 2DR B - B B B B B B B
MSM - - - - - - - - -
. 9DR - - - - - - - - -
Winter
MSM - - - - - - - - -
12DR 18 6.0 0.0 0.0 0.0 0.0 0.0 7.2 11.2
o 2DR - - - - - - - - -
rin
pring MSM - - - - - - - - -
. 9DR 2.3 13.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ummer
=nzg MSM 2.3 11.9 0.0 0.0 0.0 0.0 0.3 0.6 1.1
9DR - - - - - - - - -
Fall
MSM - - - - - - - - -
. 9DR - - - - - - - - -
Winter
MSM - - - - - - - - -
297 f-!



Mean SD 5% 10™ 25t 50t 75t go't 95t
12DR 2.9 7.2 0.0 0.0 0.0 0.0 0.0 10.7 18.7
o 2DR - - - - - - - - -
rin

pring MSM - - - - - - - - -
9DR 3.9 17.7 0.0 0.0 0.0 0.0 0.0 0.0 24.1

= < Summer
FREY MSM 4.2 16.6 0.0 0.0 0.0 0.0 1.2 4.2 18.5
o 9DR 2.3 16.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
a MSM 2.6 17.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
' 9DR 3.2 14.6 0.0 0.0 0.0 0.0 0.0 0.0 29.3

Winter
MSM 3.3 9.8 0.0 0.0 0.3 1.0 1.8 3.8 15.7
12DR 14 17 0.0 0.0 0.4 0.9 18 2.9 1.6
, 2DR 11 2.2 0.0 0.0 0.0 0.0 13 3.3 4.7

Spring
MSM 11 1.2 0.1 0.2 0.3 0.6 1.4 2.4 3.3
. 9DR 15 4.1 0.0 0.0 0.0 0.0 0.4 5.0 10.0
Aol HIIET v isM 1.5 3.0 0.0 0.0 0.2 0.5 1.1 4.0 8.0
- 9DR 1.4 2.7 0.0 0.0 0.0 0.0 18 35 5.2
a MSM 1.3 1.2 0.2 0.3 0.4 1.0 1.9 2.7 3.3
, 9DR 1.6 2.3 0.0 0.0 0.0 0.8 2.9 4.3 5.4

Winter
MSM 1.6 1.4 0.2 0.3 0.6 1.2 2.9 3.2 4.3
12DR 3.7 3.9 0.0 0.0 0.9 2.4 5.6 9.3 11.0
o 9DR 5.4 95 0.0 0.0 0.0 0.0 7.2 18.3 225

rin
pring MSM 5.4 5.1 0.7 1.1 1.8 3.7 7.1 12.3 145
o e Summer 9DR 3.7 7.5 0.0 0.0 0.0 0.0 45 11.0 21.0
;TE}J;;T} MSM 3.8 47 0.3 0.6 11 2.1 45 8.5 14.4
v T

¢ fal 9DR 25 6.0 0.0 0.0 0.0 0.0 3.0 10.0 10.5
a MSM 2.6 1.9 0.5 0.7 1.3 2.9 3.3 5.1 6.7
. 9DR 2.7 5.7 0.0 0.0 0.0 0.0 3.5 10.5 15.0

Winter
MSM 2.7 3.2 0.3 0.4 0.7 11 4.4 7.6 9.7
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Mean SD 5t 10® 25t 50 75™ 90™ 95t
12DR 2.0 4.3 0.0 0.0 0.0 0.0 1.9 8.4 9.5
. 2DR - - - - - - - - -
Spring MSM B B B B B B B B B
2DR - - - - - - - - -
S Summer MSM B B B B B B B B B
Fall 2DR 2.5 10.3 0.0 0.0 0.0 0.0 0.0 0.0 17.4
MSM 2.5 4.1 0.0 0.0 0.0 1.3 3.1 5.7 8.4
Winter DR B B B - B B B - B
MSM - - - - - - - - -
12DR 3.4 9.1 0.0 0.0 0.0 0.0 1.5 13.1 22.9
, 2DR 3.4 18.7 0.0 0.0 0.0 0.0 0.0 0.0 9.7
Spring MSM 3.5 9.3 0.0 0.0 0.0 0.7 4.1 6.5 9.5
2DR - - - - - - - - -
ol w3 Summer MSM B B B B B B B B B
Fall 2DR 4.0 22.1 0.0 0.0 0.0 0.0 0.0 0.0 16.5
MSM 4.3 14.6 0.0 0.0 0.0 0.1 3.5 7.8 12.9
Winter 2DR B B B B B B B B B
MSM - - - - - - - - -
12DR 66.8 74.4 0.0 0.0 7.7 41.7 103.8  169.2  208.3
Spring 2DR 70.8  104.5 0.0 0.0 0.0 0.0 100.0  201.2  280.0
MSM 69.6 69.4 0.0 0.0 16.5 384  102.0 173.6  197.4
Summer 2DR 66.1 104.6 0.0 0.0 0.0 0.0 100.0  225.0  300.0
s MSM 65.0 79.0 0.0 0.0 7.4 17.4 108.9  198.6  221.0
Fall 2DR 62.1 92.6 0.0 0.0 0.0 0.0 100.0  200.0  215.0
MSM 62.0 66.8 0.0 0.0 12.7 26.3 96.2  163.2  192.1
Winter 2DR 66.2  104.6 0.0 0.0 0.0 0.0 100.0  200.0  270.0
MSM 66.1 74.8 0.0 0.0 8.5 25.2  104.1  179.4  208.4
229 2T



Mean SD 5% 10™ 25t 50t 75t go't 95t

12DR 157 256 0.0 00 00 5.4 193 502 675
. 9DR 182 355 0.0 00 00 0.0 325 750  100.0
Spring MSM 185  22.9 0.0 0.0 41 9.0 26.7  54.7 69.6
9DR 184 439 0.0 0.0 0.0 0.0 0.0 725 107.5
Summer
eT=E MSM 181 31.0 0.0 0.0 04 48 141 60.1 86.6
Pl 9DR 126 35.0 0.0 0.0 0.0 0.0 0.0 65.0  90.0
MSM 125  30.1 0.0 0.0 0.0 0.1 2.7 645  87.6
Winter 9DR 124 375 0.0 00 0.0 0.0 0.0 50.0  75.0
MSM 121 333 0.0 00 0.0 0.0 1.2 497 79.7
12DR 6.1 18.2 0.0 00 00 0.0 0.0 167 333
, 9DR 38 20.7 0.0 00 00 0.0 0.0 0.0 0.0
Spring MSM 3.9 14.7 0.0 0.0 0.0 0.0 0.8 5.0 15.6
Summer 9DR 75 31.4 0.0 0.0 0.0 0.0 0.0 0.0 95.0
=4 MSM 7.3 25.4 0.0 0.0 0.0 0.0 1.5 48 84.2
fall 9DR 4.9 30.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MSM 5.2 22.6 0.0 0.0 0.0 0.0 0.6 5.5 95.3
. 9DR 4.4 30.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Winter
MSM 48 28.6 0.0 0.0 0.0 0.0 0.0 0.4 4.2
12DR 107 17.2 0.0 00 00 0.0 167 333 474
, 9DR 163 457 0.0 00 00 0.0 0.0 90.0  100.0
Spring MSM 16.3 224 0.0 0.0 2.4 8.4 19.6  53.1 57.6
9DR 13.0 405 0.0 0.0 0.0 0.0 0.0 50.0  100.0
QA FA Summer e 13.6  13.1 0.0 0.0 2.4 11.0 194 308 39.4
9DR - - - - - - - - -
Fall
MSM - - - - - - - - -
Winter 9DR 105 429 0.0 0.0 0.0 0.0 0.0 0.0  100.0
MSM 106 27.1 0.0 00 0.0 1.3 6.0 27.9  66.4
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Mean SD 5t 10® 25t 50 75™ 90™ 95t

12DR 85 23.4 0.0 00 00 0.0 0.0 292 486

. 9DR 175 66.6 0.0 00 00 0.0 0.0 00  100.0

Spring MSM 17.3 586 0.0 0.0 0.0 0.0 0.9 349 1156

Summer 9DR 105 41.9 0.0 0.0 0.0 0.0 0.0 0.0  100.0

ErlERA MSM 107 393 0.0 0.0 0.0 0.0 0.0 42 1024
Pl 9DR 5.7 31.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0

MSM 5.9 24.2 0.0 0.0 0.0 0.0 0.9 5.2 26.7

' 9DR 3.2 26.7 0.0 00 0.0 0.0 0.0 0.0 0.0

Winter

MSM 35 27.1 0.0 00 0.0 0.0 0.0 0.0 0.9

12DR 187 386 0.0 00 00 0.0 167 667 1063

Soring 9DR 28.3  89.6 0.0 00 00 0.0 00  100.0  200.0

MSM 282  66.6 0.0 0.0 0.0 0.7 59 1216  167.3

Summer 9DR 108 47.0 0.0 0.0 0.0 0.0 0.0 0.5 75.0

=3} MSM 113 398 0.0 0.0 0.0 0.0 0.1 187  84.8
fal 9DR 161 496 0.0 0.0 0.0 0.0 0.0 75.0  100.0

MSM  16.0  37.1 0.0 0.0 0.0 2.0 8.6 68.1 875

Winter 9DR 196 63.3 0.0 0.0 0.0 0.0 0.0 75.0 1185

MSM 189 336 0.0 00 2.2 6.7 143 647 761

12DR 497 719 0.0 1.0 85 251 552 1373  176.9

, 9DR 62.7 1235 0.0 00 4.2 124 715 2000 318.0

ArglEAS,  SPring MSM  61.3 883 0.0 0.0 152 303  69.3  163.0  264.0
2717, 9DR 474 953 0.0 00 1.0 120 262 1515  225.0
ﬂ;;; Summer o 46.0 721 0.0 05 119 234 377 107.6 1758
(21575 fal 9DR 483  90.0 0.0 00 0.0 120 320 147.8 2685
A19)) MSM 491  59.9 0.0 00 158 323 532 1163 1838
Winter 9DR 458 925 0.0 00 20 120 240 1305  237.0

MSM 433  64.1 0.0 00 122 219 367 1139 1789
231 i 2T



Mean SD 5™ 10® 25™ 50™ 75 90™ 95™
12.9 33.5 0.0 0.0 0.0 1.2 10.4 33.7 65.3
2DR 14.8 64.0 0.0 0.0 0.0 0.0 0.0 19.1 100.0
MSM 13.5 30.1 0.0 0.0 0.0 4.2 12.5 32.2 63.6
2DR 10.4 42.2 0.0 0.0 0.0 0.0 0.0 9.0 60.0
7 EFab MSM 9.7 34.3 0.0 0.0 0.0 0.0 0.8 14.2 61.7
2DR 14.7 58.5 0.0 0.0 0.0 0.0 0.0 16.5 100.0
MSM 13.6 39.8 0.0 0.0 0.0 2.0 7.4 22.2 75.0
2DR 10.9 56.2 0.0 0.0 0.0 0.0 0.0 10.0 45.0
MSM 10.4 33.6 0.0 0.0 0.0 1.4 7.5 17.5 40.9
21.8 30.5 0.0 0.0 0.0 11.4 31.5 58.0 76.3
2DR - - - - - - - - -
MSM - - - - - - - - -
2DR - - - - - - - - -
Edy MSM - - - - - - - - -
2DR 774 130.1 0.0 0.0 0.0 0.0 124.0 217.3 2835
MSM 77.0 92.9 0.0 0.9 10.2 36.8  119.8 190.5  249.8
2DR 9.9 30.4 0.0 0.0 0.0 0.0 0.0 46.5 62.0
MSM 9.9 26.2 0.0 0.0 0.0 0.2 2.7 43.1 60.2
28.5 36.0 0.0 0.0 0.0 18.2 45.4 72.7 96.3
2DR 3.6 26.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MSM 3.8 21.6 0.0 0.0 0.0 0.0 0.4 3.0 6.9
2DR 0.9 8.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
= MSM 1.0 7.9 0.0 0.0 0.0 0.0 0.0 0.3 0.7
2DR 49.5 83.8 0.0 0.0 0.0 0.0 68.3  160.0  218.0
MSM 49.0 55.5 5.7 7.1 11.1 17.7 71.2 1254  167.4
2DR 59.0  109.9 0.0 0.0 0.0 0.0 81.8  205.0 2725
MSM 58.7 76.4 3.3 5.6 11.1 26.1 79.1 153.7 2205
932 i 2T



Mean SD 5™ 10® 25™ 50™ 75 90™ 95™
12DR 135 228 0.0 00 00 0.0 199 401 57.8
. 9DR - - - - - - - - -
Spring MSM B B B B B B B B B
9DR 1.8 15.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
o) Summer o 2.2 15.7 0.0 0.0 0.0 0.0 0.0 0.0 1.0
Pl 9DR 953  69.4 0.0 0.0 0.0 0.0 0.0 90.0 1257
MSM 248  49.0 0.0 00 02 2.4 194 868  120.4
Winter 9DR 26.4  53.6 0.0 00 0.0 0.0 0.0 1250 160.4
MSM 265  44.4 0.0 00 2.1 5.0 167  106.6  131.2
12DR 37.9 406 0.0 00 7.0 251  56.6 951 1185
, 9DR 189 463 0.0 00 00 0.0 0.0 89.0 1055
Spring MSM 18.9  41.2 0.0 0.0 0.0 0.4 7.8 80.6 95.9
9DR 173 41.2 0.0 0.0 0.0 0.0 0.0 80.7 1153
Summer
Nl MSM 171 28.7 0.0 0.0 1.1 4.0 9.6 68.2  80.6
fall 9DR 51.3  90.8 0.0 0.0 0.0 0.0 75.0 1723 250.0
MSM 505  73.7 0.7 1.5 43 141 694 1582  220.1
Winter 9DR 59.9  78.3 0.0 0.0 0.0 95.1 1005 200.0  209.4
MSM  60.1 587 3.6 55 119  37.2 950 153.9 1711
12DR 120 220 0.0 00 00 0.0 148  40.3 585
Soring 9DR 47 22.1 0.0 00 00 0.0 0.0 25 27.5
MSM 46 16.0 0.0 0.0 0.0 0.3 1.7 75 25.6
9DR 33.8  83.2 0.0 0.0 0.0 0.0 13.0 1157 200.0
_ Summer
b MSM 342  63.6 0.0 0.4 1.9 5.6 31.0 1126  168.7
Fall 2DR - - - - - - - - -
MSM - - - - - - - - -
. 9DR 05 44 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Winter
MSM 0.7 6.0 0.0 00 0.0 0.0 0.0 0.0 0.0
933 i 2T



Mean SD 5% 10® 25% 50 751 90™ 95%®
12DR 3.9 9.8 0.0 0.0 0.0 0.0 0.0 14.0 205
o 2DR - - - - - - - - -
rin
PERE Mism - - - - - - - - -
9DR - - - - - - - - -
@) Summer MSM B B B B B B B B B
9DR - - - - - - - - -
Fall
MSM - - - - - - - - -
Wint 9DR 11.6 429 0.0 0.0 0.0 0.0 0.0 36.0 76.3
mnter
MSM 115 286 0.1 0.2 0.9 2.9 6.8 30.8 56.4
12DR 257  49.9 0.0 0.0 0.0 6.3 313 67.6 1000
o 2DR 56.4  157.0 0.0 0.0 0.0 0.0 269 1628 2822
rin
pring MSM 56.0  74.6 2.9 6.2 9.8 232 791 1469 2121
. 9DR 50.9  146.4 0.0 0.0 0.0 0.0 175  167.1  275.0
ummer
Seut MSM 50.6  107.3 0.0 0.3 4.0 13.9 402 1419 2059
Fall 2DR } j } j } j j ) }
MSM - - - - - - - - -
. 9DR - - - - - - - - -
Winter
MSM - - - - - - - - -
12DR 106 197 0.0 0.0 0.0 0.0 15.3  33.3 155
o 9DR 282  66.6 0.0 0.0 0.0 0.0 208 100.0  155.0
rin
pring MSM 276  41.3 0.0 0.9 3.6 9.2 367 87.2 1105
9DR 10.8  38.8 0.0 0.0 0.0 0.0 0.0 23.0 935
- Summer
9] MSM 105 326 0.0 0.0 0.0 0.0 0.5 57.0 92.3
9DR - - - - - - - - -
Fall
MSM - - - - - - - - -
. 9DR - - - - - - - - -
Winter
MSM - - - - - - - - -
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Mean SD 5% 10™ 25t 50t 75t go't 95t
12DR 138 30.0 0.0 0.0 0.0 1.0 184 416 68.7
o 2DR 36.4 832 0.0 0.0 0.0 0.0 224 1250 2200
rin
pring MSM 365 685 0.0 0.1 1.4 5.3 298 1203  188.6
— Summer 9DR 11.0 446 0.0 0.0 0.0 0.0 0.0 5.0 100.0
Aeeare MSM 112 3838 0.0 0.0 0.0 0.0 15 19.3 97.4
Pl 9DR 2.4 14.2 0.0 0.0 0.0 0.0 0.0 0.0 9.0
MSM 25 9.3 0.0 0.0 0.0 0.3 1.6 3.9 7.3
, 9DR 1.3 7.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Winter
MSM 1.4 7.5 0.0 0.0 0.0 0.0 0.0 0.2 0.6
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Abstract

Estimation of Usual Intakes of Foods and

Nutrients in Korean Adults

Dong Woo Kim
Food and Nutrition
The Graduate School

Seoul National University

The major purpose of dietary assessment is to assess the
relationship between chronic disease and dietary intake and to
evaluate the dietary intake of an individual or a group by using
certain standards (Dietary Reference Intakes). Since dietary
intake of humans can vary greatly on a day to day basis, it is
essential to know the usual intake, which is defined as long—
term average intake. 24 —hour recall (24HR) and dietary record
(DR) provide rich detail about the types and amount of foods
consumed. However, due to the day—to—day variation,
observed intake obtained from a small number of days is a poor
estimator of wusual intake. In addition, high burden on
respondent make the multiple 24HR/DR infeasible. In contrast,
food frequency questionnaire (FFQ) is designed to measure

long—term intake but is limited to a finite list and has the

:'—!-l o1 &l
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disadvantage of not being able to accurately report individual
intake over a long period of time. Unlike most nutrients, which
1s consumed daily, estimating usual intake of foods or dishes
that are consumed only occasionally need to be estimated by
calculating the probability of consumption and the amount
consumed for those days. The aim of this study is to calculate
the required number of DR needed and to validate the FFQ in
order to assess usual nutrient intake and to evaluate the
application of an analytical model to estimate the distribution of
usual intake of occasionally—consumed foods among adults
residing in Seoul metropolitan area. To determine the number
of days, 12DR were collected from four seasons of 1 year from
414 adults aged 20~65y. The sources of variation and the
variation ratio were calculated to determine the number of DR.
Upon examining the data, variations attributable to the day of
the week, recording sequence and seasonality were generally
small (<3%), although the degree of variation differed by sex
and age (20~45y and 46~65y). The correlation coefficient
between the true intake and the observed intake increased with
additional DR, reaching 0.7 at 3~4 days and 0.8 at 6~7 days. To
examine the validity and reproducibility of the FFQ developed
for Korean National Health and Nutrition Examination Survey
(KNHANES), the 109—item FFQ was administered twice to 126
adults in a 1—year period and 3DR for each of the four seasons

were conducted as a reference method. The mean Pearson
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correlation coefficient was 0.55 for reproducibility and 0.42 for
validity. On average, 77% of the participants were classified
into the same or adjacent quartiles, while 4% of the participants
were grossly misclassified. The FFQ overestimated the nutrient
intake of energy, carbohydrate and vitamin C, and
underestimated the nutrient intake of fat, sodium, vitamin A and
riboflavin. Adjusting for energy increased the correlation
between FFQ and 12DR for most nutrients, and the mean
nutrient intakes estimated by the calibrated FFQ were similar to
the means estimated by the 12DR. The validity of the first and
second FFQ was similar, while the wvalidity of mean FFQ
(average of two FFQ) was generally higher than for each FFQ.
To estimate the usual intake of foods, whether or not increasing
the FFQ frequency is associated with consumption frequency of
12DR was assessed from 288 adults. For all seven food groups,
and 89 of 106 individual foods (84%), there was a significant
correlation between FFQ frequency and consumption frequency
of 12DR. The Multiple Source Method (MSM) was applied to a
randomly selected 2DR using the FFQ frequency as a covariate.
Usual food intake distributions that were estimated by MSM
showed similar extreme estimates (5th, 95th percentiles) when
compared with 12DR, more so than when 12DR was compared
with 2DR. In addition, the proportion of non—consumer was
reduced for most individual foods and food groups and was

comparable with those of 12DR. This is the first study to
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estimate usual food intake distribution among Korean adults,
and comprehensively examine the components of within—
individual variation compared to previous Korean studies. In
conclusion, this study suggests that 3~4 days of DR may be
sufficient to achieve modest precision (r=0.7), and 6~7 days
may be needed for high precision (r=0.8). The FFQ developed
for assessing nutrient intakes in KNHANES has acceptable
reproducibility and modest validity over a l—year period. A
significant correlation between FFQ frequency and consumption
frequency of DR was observed (84%). Using at least 2 days of
DR with frequency information such as a FFQ, usual food intake
and the proportion of true—nonconsumers could be estimated
more accurately. Since this study was performed to assess and
evaluate the usual dietary intake in Korean adults residing in
Seoul metropolitan area, further studies targeting subjects in

different age groups and living areas are required in the future.

Keywords : Usual intake, within—individual variation, number of
dietary records, food frequency questionnaire, probability of
consumption

Student Number : 2008—30453

239 A =-TH



	I. 서론 
	1. 연구 배경 
	2. 연구 목적 

	II. 문헌고찰  
	1. 일상섭취량 추정의 중요성 
	2. 영양소의 일상섭취량 추정을 위한 조사일수의 산정 
	3. 식품섭취빈도조사지의 신뢰도 및 타당도 검증 방법 
	4. 일상섭취량 추정을 위한 통계적 모형 
	(1) 영양소의 일상섭취량 추정 
	(2) 식품(음식)의 일상섭취량 추정 

	5. 일상섭취량 추정을 위한 통계적 방법들의 비교 
	6. 국내의 연구 동향 
	(1) 일상섭취량 추정을 위한 조사일수의 산정 
	(2) 식품섭취빈도조사지의 신뢰도 및 타당도 검증 
	(3) 한국인의 일상 섭취량 추정 


	III. 연구 1: 한국 성인의 영양소 일상섭취량 추정에 필요한 조사일수의 산정 
	1. 서론 
	2. 연구내용 및 방법 
	(1) 연구 대상자 
	(2) 식사기록법 
	(3) 통계 처리 

	3. 연구 결과 
	(1) 대상자들의 일반 사항 및 영양소 섭취량 
	(2) 성별에 따른 변이 구성 비율 
	(3) 연령그룹에 따른 변이 구성 비율 
	(4) 성별에 따른 조사일수의 산정 
	(5) 연령그룹에 따른 조사일수의 산정 
	(6) 조사일수의 증가에 따른 상관계수의 변화 

	4. 고찰 
	5. 결론 

	IV. 연구 2: 국민건강영양조사 식품섭취빈도조사지의 신뢰도 및 타당도 검증 
	1. 서론 
	2. 연구내용 및 방법 
	(1) 연구 대상자 
	(2) 식품섭취빈도조사지 
	(3) 식사기록법 
	(4) 식사섭취자료 분석 
	(5) 통계 처리 

	3. 연구 결과 
	(1) 신뢰도의 검증 
	(2) 타당도 검증 
	(3) 12DR을 이용한 FFQ의 보정 

	4. 고찰 
	5. 결론 

	V. 연구 3: 한국 성인의 주요 상용 음식 일상섭취량 추정 
	1. 서론 
	2. 연구내용 및 방법 
	(1) 연구 대상자 
	(2) 식사섭취조사 자료 수집 및 연동 
	(3) 섭취빈도와 섭취량의 상관관계 분석 
	(4) 일상섭취량의 산출 
	(5) 통계 처리 

	3. 연구결과
	(1) FFQ와 12DR의 섭취빈도간의 상관관계 비교 
	(2) 2DR 섭취량과 FFQ 빈도를 활용한 일상섭취량의 추정 

	4. 고찰 
	5. 결론 

	VI. 종합 고찰 
	VII. 요약 및 결론 
	1. 요약 
	2. 제한점 
	3. 제언 

	참고문헌 
	Appendices 
	Abstract 


