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17,606 participants who attended health
checkup in fiscal year 2008

7,993 agreed to participate in the study

stroke,

365 participants with a history of cancer,

or myocardial infarction at

baseline

882 participants with a history of
diabetes or no measurement of both
fasting plasma glucose and HbAlc at

> 347 participants who did not attend any
subsequent health checkups

1,645 retired employees and spouses

4,754 participants for the biomarker study

357 cases who were diagnosed as
diabetes during a 5-year follow-up

5 cases without a matched

control

4 cases with no or too small

volume of serum samples

348 cases

694 controls who were matched on age, sex, and
date of health check-up

* 18 cases were also selected as a control and 54
controls were selected more than once as a control.

64 cases and 134 controls without 2

amino acid measurements |

284 cases

560 controls

Supplemental Figure S1. Flow diagram of study sample




Supplementary Table S1. Associations of intermediary organic acid concentrations with type 2 diabetes risk

in the Hitachi Health Study

Quartiles (range)®>  No. of Model 1 Model 2 Model 3
(umol/L) ca./co. OR (95% CI) OR (95% CI) OR (95% CI)
a-amino-n-butyric 1 (< 16.2) 58/136 1.00 1.00 1.00
el 2 (16.2 -< 20.4) 80/147  1.27(0.84-1.92) 1.31(0.84-2.05) 1.39 (0.86-2.25)
3(20.4 -< 24.8) 69/144  1.12 (0.73-1.71)  0.99 (0.62-1.57) 0.88 (0.54-1.45)
4 (>24.8) 77/133  1.34(0.88-2.05) 1.04 (0.65-1.66) 1.03 (0.63-1.71)
P-trend® 0.26 0.77 0.63
Hydroxyproline 1(<7.6) 61/143 1.00 1.00 1.00
2(7.6-<9.5) 75/141  1.27 (0.83-1.92) 1.27 (0.81-1.98) 1.24 (0.77-2.00)
3(9.5-<121) 80/135  1.40(0.93-2.12) 1.22(0.78-1.92) 1.03 (0.64-1.67)
4 (>12.1) 68/141  1.17 (0.76-1.80) 1.13(0.71-1.80) 1.01 (0.61-1.66)
P-trend® 0.57 0.80 0.70
3-methyl-histidine 1 (< 6.6) 69/150 1.00 1.00 1.00
2 (6.6 -< 7.45) 60/130  1.00 (0.66-1.53) 0.97 (0.61-1.53) 0.93 (0.57-1.52)
3(7.45-<8.7) 80/149  1.17(0.79-1.74) 1.22(0.80-1.87) 1.19 (0.76-1.88)
4(>8.7) 75/131  1.25(0.83-1.88) 1.06 (0.68-1.64) 0.97 (0.60-1.55)
P-trend® 0.22 0.64 0.92
Taurine 1(< 84.8) 82/140 1.00 1.00 1.00
2 (84.8 -< 95.6) 61/140  0.75(0.50-1.12) 0.75(0.48-1.16) 0.72 (0.45-1.15)
3(95.6-<107.8) 61/140 0.74(0.49-1.12) 0.80(0.51-1.22) 0.83(0.52-1.32)
4 (>107.8) 80/140  0.98 (0.66-1.45) 0.95(0.62-1.45) 0.87 (0.56-1.36)
P-trend® 0.99 0.91 0.70
Monoethanolamine 1 (< 14.6) 66/136 1.00 1.00 1.00
2 (146 -<16.1) 61/133  0.95(0.62-1.45) 0.88 (0.55-1.40) 0.77 (0.47-1.25)
3(16.1-<183)  74/151  1.01(0.67-1.51) 0.94 (0.61-1.46) 1.04 (0.65-1.65)
4 (>18.3) 83/140 1.21(0.81-1.82) 1.08 (0.69-1.68) 1.04 (0.65-1.67)
P-trend® 0.27 0.59 0.59

Abbreviations: OR, odds ratio; CI, confidential interval, BMI, body mass index; HOMA-IR, homeostasis

model assessment of insulin resistance.

Model 1 was adjusted for the following matching factors: age (years), sex, and month of health examination

(April-June, July-Sep, Oct-Dec, or Jan-March). Model 2 was based on model 1, additionally adjusted for

leisure time physical activity (< 150 minutes/week or > 150 minutes/week), occupational physical activity

(sedentary or active), smoking (never smoker, former smoker, or current smoker consuming < 20 or > 20

cigarettes/day), alcohol consumption (non-drinker, or alcohol consuming < 23, 23 to < 46, or > 46 g

ethanol/day), shift work (yes or no), sleep duration (< 6, 6 to < 7, or > 7 hours/day), family history of

diabetes (yes or no), and hypertension (yes or no), and BMI. Model 3 was further adjusted for HOMA-IR.



2 Quartiles were based on the distribution of serum concentrations among controls.
> All linear trend tests over quartiles were conducted by replacing the ordinal values with the median

concentration within each quartile.



