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#1. Goldberg cutoff THRH. A — A DKEHENFEOF L O
Table 1. Summary of nutrition intakes of the accepted and the rejected cases by the Goldberg cutoffs”.

ol
Energy intake (kcal/d) 26 +33 -850 + 89 <0.001
Bias Sodium intake (mg/d) 201 £ 142 -1100 = 200 <0.001
Potassium intake (mg/d) 3+£98 =710 = 129 <0.001
Protein intake (g/d) 2x3 264 <0.001
Energy intake (kcal/d) 2320 + 37 1633 = 86 <0.001
Self- Sodium intake (mg/d) 3757 £93 3002 £ 145 <0.001
reported Potassium intake (mg/d) 3240 =71 2461 = 112 <0.001
Protein intake (g/d) 91+3 71 x4 <0.001
Energy intake (kcal/d) 2346 + 34 2482 + 49 0.023
Biomarker Sodium intake (mg/d) 3958 = 141 4102 = 195 <0.001
Potassium intake (mg/d) 3237 £ 88 3171 =124 0.666
Protein intake (g/d) 93+3 100 = 4 0.367

*: Values are mean * standard deviation or n. *: Mean difference between the accepted cases and the re-
jected cases was tested.
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Fig.1. Bias in self-reported nutrition intakes.

(Upper panels) The error in mean of self-reported nutrition intake (A: energy intake, B: sodium intake, C: potassium intake, D: protein
intake) and relevant nutrition intake measured by biomarkers are plotted. The regression lines are plotted with dashed lines and the cor-
responding P-values are stated. The dotted horizontal lines at zero indicate there is no error in nutrition intake. The red circles and black
circles are the rejected cases and the accepted cases, respectively.

(Bottom panels) Self-reported nutrition intake and biomarker-based nutrition intake measured are plotted. Closed red and black squares
are the mean of nutrition intake in the rejected cases and the accepted cases (NI;;), respectively.
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Fig.2. Bias in self-reported nutrition intakes.
Italic bold font denotes significant associations between nutrition intake measured by biomarkers and the out-
come. Open squares correspond to the maximum likelihood estimators and the bars are 95% confidence inter-
vals. Closed squares are plotted at the left end or right end of the panel when the point estimate is beyond the x-
axis limits. Using three types of regression coefficients (Bsx: self-reported data, Sz biomarker data, fg:

Goldberg accepted data), three metrics were defined.

(Left panel) Percent bias of the linear regression coefficient, by = (Bg — Baio ) /Brio *100(%) , was computed.

*: Significant bias was observed.

(Right panel) Percent remaining bias of the linear regression coefficient, dy = (B = Bsio ) /Brio*100 (%), was
computed. *: Significant remaining bias was observed.
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A: Energy Intake (1000kcal per day)
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Fig.3. Bias, MSE, and coverage probability in the simulation study.
The bias, mean squared error (MSE), and the coverage probability in regression coefficients between four nutrition intakes (A: energy
intake, B: sodium intake, C: potassium intake, D: protein intake) and six health outcomes (body weight, waist circumference, HR [heart
rate] post fitness test, resting SBP [systolic blood pressure], resting DBP [diastolic blood pressure], and VOZmax) for 1000 replicates.
Bold font denotes negative associations between nutrition intake measured by biomarkers and the outcome. Red square, blue triangle, and
green circle represent biomarker-based nutrition intake, self-reported nutrition intake, and Goldberg accepted nutrition intake, respec-
tively.
(Left panel) The bias between estimated and true regression coefficients are plotted. The grey vertical line at zero indicates there is no
bias between the true regression coefficient and the mean of the 1000 replicates. For each combination, if the green dot is closer to 0 than
the blue dot, then that indicates Goldberg cutoff rule reduced the bias.
(Middle panel) The MSE between estimated and true regression coefficients are plotted. The grey vertical line at zero indicates there is
no bias between the true regression coefficient and the mean of the 1000 replicates.
(Right panel) The coverage probability for simulation studies. The grey vertical line indicates coverage probability consistent with 95%
confidence intervals.
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