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Appendix 1 (as supplied by the authors): Supplementary tables 

Table S1. General characteristics of study population by year.	
2004 2005 2006 2007 2008 2009 2010

Population 
(#) 

95 234 227 137 203 201 197

Age (yrs) 22.622.54 ab 22.612.31 ab 22.882.37 ab 22.672.62 ab 22.432.56 b 22.622.53 ab 23.212.68 a 

BMI (kg/m2) 22.263.03 bc 22.273.27 c 22.833.62 abc 22.913.41 abc 22.723.10 abc 23.353.93 ab 23.553.72 a 

HOMA-IR      1.992.63 a 1.621.08 ab 1.330.89 b 1.450.76 b 1.291.00 b 1.330.88 b 1.422.07 b 

Glucose 
(mmol/L)        

4.830.39 ab 4.800.60 ab 4.690.36 b 4.750.39 ab 4.840.39 a 4.890.34 a 4.850.42 a 

Insulin 
(pmol/L)         

64.0372.43 a 53.4632.68 ab 44.9728.12 b 48.6424.21 ab 42.3230.65 b 43.5227.65 b 45.3260.29 b 

Total 
cholesterol 
(mmol/L) 

4.290.80 ab 4.130.74 b 4.190.75 ab 4.390.86 a 4.240.73 ab 4.320.75 ab 4.300.79 ab 

HDL-
cholesterol 
(mmol/L)        

1.520.35 bcd 1.560.38 bc 1.650.37 ab 1.690.46 a 1.500.36 cd 1.450.36 d 1.430.34 d 

LDL-
cholesterol 
(mmol/L)        

2.290.67 ab 2.140.63 b 2.110.64 b 2.290.69 ab 2.340.56 a 2.450.59 a 2.430.64 a 



Triglycerides 
(mmol/L)    

1.070.50 0.960.40 0.960.46 0.920.42 0.890.40 0.920.49 1.567.54 

Free fatty 
acids 
(µmol/L)         

516.30220.60
ab

462.12237.67
ab

443.00209.23 

b
485.70247.83 

ab
519.58258.64 

a
516.93278.49
a

427.91258.98
b

% Energy 
from dietary 
fat 

26.415.84 26.906.00 26.785.50 26.876.12 27.406.34 27.595.96 27.836.21 

Values are expressed as mean ± SD.  Differences in years were analyzed by analysis of variance (ANOVA) and the Tukey's post-hoc 
test was used to determine differences between means. Values within a row with different letters are significantly different (p<0.05).	

Table S2. General characteristics of study population by year (males).	
2004 2005 2006 2007 2008 2009 2010

Population 
(#) 

25 80 69 34 52 65 71

Age (yrs) 24.163.06  22.702.13  22.552.30  22.622.79 22.372.28 23.062.77 23.442.70 

BMI (kg/m2) 23.012.69 ab 23.023.05 b 23.063.06 b 23.693.58 ab 24.633.26 ab 24.253.63 ab 25.153.76 a 

HOMA-IR      1.670.75 1.581.11 1.390.93 1.380.85 1.180.76 1.260.86 1.552.07 

Glucose 
(mmol/L)        

4.970.43 4.950.91 4.840.37 5.030.39 4.960.42 5.030.34 5.020.50 



Insulin 
(pmol/L)         

53.4420.66 49.8527.09 45.5827.90 43.2623.35 37.8823.17 40.0026.53 46.6253.78 

Total 
cholesterol 
(mmol/L) 

4.150.67 3.960.69 3.940.75 4.130.82 4.010.68 4.240.87 4.230.76 

HDL-
cholesterol 
(mmol/L)        

1.270.25 abc 1.340.26 abc 1.440.29 a 1.430.38 ab 1.200.25 c 1.260.27 bc 1.220.28 c 

LDL-
cholesterol 
(mmol/L)        

2.360.51 ab 2.150.60 b 2.060.69 b 2.280.73 ab 2.380.57 ab 2.530.73 a 2.480.61 a 

Triglycerides 
(mmol/L)    

1.140.59 1.020.46 0.970.55 0.910.43 0.920.50 0.980.56 2.6712.37 

Free fatty 
acids 
(µmol/L)         

490.32223.43
ab

427.56224.35
b

419.61200.34
b

400.94147.09 

ab
559.31335.91
a

494.83256.44
ab

416.04283.81
b

% Energy 
from dietary 
fat 

26.754.19 26.476.38 27.046.28 26.494.67 26.616.00 27.755.25 27.106.73 

Values are expressed as mean ± SD.  Differences in years were analyzed by analysis of variance (ANOVA) and the Tukey's post-hoc 
test was used to determine differences between means. Values within a row with different letters are significantly different (p<0.05).	



Table S3. General characteristics of study population by year (females).	
2004 2005 2006 2007 2008 2009 2010

Population 
(#) 

70 154 158 103 151 136 126

Age (yrs) 22.072.08 22.562.40 23.033.89 22.672.58 22.452.65 22.402.38 23.082.66 

BMI (kg/m2) 22.03.12 21.873.32 22.733.84 22.653.32 22.062.76 22.934.01 22.653.39 

HOMA-IR      2.103.03 a 1.641.07 ab 1.300.88 b 1.470.74 ab 1.331.08 b 1.370.89 b 1.342.07 b 

Glucose 
(mmol/L)        

4.780.36 ab 4.720.32 abc 4.620.34 c 4.660.34 bc 4.800.37 a 4.820.31 a 4.750.32 ab 

Insulin 
(pmol/L)         

67.8183.32 a 55.3435.18 ab 44.7128.30 b 50.4224.33 ab 43.8532.77 b 45.2128.12 b 44.5963.86 b 

Total 
cholesterol 
(mmol/L) 

4.340.84 4.210.75 4.290.72 4.470.86 4.310.73 4.360.68 4.360.80 

HDL-
cholesterol 
(mmol/L)        

1.610.34 ab 1.670.39 ab 1.740.36 a 1.770.46 a 1.610.34 b 1.540.36 b 1.550.32 b 

LDL-
cholesterol 
(mmol/L)        

2.260.72 ab 2.130.64 b 2.120.62 b 2.300.69 ab 2.320.56 ab 2.410.51 a 2.400.66 a 



Triglycerides 
(mmol/L)    

1.050.46 0.930.36 0.960.42 0.920.41 0.880.36 0.880.45 0.910.40 

Free fatty 
acids 
(µmol/L)         

525.57220.46
ab

480.20243.11
ab

453.34212.85 

ab
513.95267.95
ab

505.71225.32
ab

527.56288.82
a

434.50245.03
b

% Energy 
from dietary 
fat 

26.296.34 27.125.80 26.655.14 27.016.55 27.676.45 27.526.28 28.285.86 

Values are expressed as mean ± SD.  Differences in years were analyzed by analysis of variance (ANOVA) and the Tukey's post-hoc 
test was used to determine differences between means. Values within a row with different letters are significantly different (p<0.05).	

Table S4. Trans fatty acids levels (% composition) in males by year. 
Fatty Acid 2004 2005 2006 2007 2008 2009 2010

Subjects 25 80 69 34 52 65 71

16:1t9 0.310.09a 0.290.09 a 0.170.15 b 0.120.13 cd 0.200.07 d 0.230.08 bc 0.210.04 bc 

18:1t4 0.060.07 abc 0.030.04 c 0.100.10 ab 0.140.20 a 0.100.10 ab 0.090.09 ab 0.070.06 bc 

18:1t5 0.040.04 b 0.020.04 bc 0.010.01 c 0.010.03 bc 0.010.02 c 0.030.06 bc 0.080.06 a 

18:1t6-8 0.210.11 a 0.160.07 ab 0.090.04 d 0.070.03 d 0.090.15 cd 0.080.08 d 0.140.08 bc 

18:1t9 0.420.18 a 0.250.10 b 0.200.07 bc 0.170.05 bc 0.180.23 c 0.160.09 c 0.380.15 a 



18:1t10 0.450.21 a 0.310.11 b 0.200.10 c 0.150.05 c 0.160.16 c 0.220.12 c 0.380.17 a 

18:1t11 0.320.20 a 0.300.12 ab 0.240.11 abc 0.230.08 bcd 0.190.16 cd 0.160.05 de 0.110.06 e 

18:1t12 0.220.10 a 0.190.08 a 0.140.07 b 0.130.07 b 0.100.12 b 0.130.08 b 0.140.08 a 

18:1t13 or c6 0.180.09 a 0.040.07 a 0.150.09 a 0.180.09 a 0.512.69 a 0.300.45 a 0.430.67 a 

18:2c9t12 0.250.06 ab 0.170.05 c 0.270.09 a 0.230.10 ab 0.200.03 bc 0.240.09 ab 0.250.08 a 

18:2c9t13 0.190.06 a 0.170.06 a 0.170.08 a 0.130.05 ab 0.010.02 c 0.090.16 b 0.090.07 a 

18:2t9c12 0.150.05 a 0.110.05 c 0.150.05 a 0.150.05 ab 0.120.02 b 0.160.06 a 0.170.06 a
 

18:2t9t12 0.020.01 bc 0.010.01 c 0.030.03 b 0.030.04 bc 0.020.02 bc 0.040.06 b 0.090.07 a 

18:2tt 0.020.01 b 0.030.02 b 0.040.06 b 0.130.38 a 0.050.03 ab 0.050.05 b 0.120.09 a 

18:2c9t11 CLA 0.270.06 a 0.260.07 a 0.220.06 b 0.230.08 ab 0.170.04 c 0.170.06 c 0.200.06 bc 

18:2c10t12 CLA 0.090.03 a 0.070.02 ab 0.060.02 bc 0.070.03 abc 0.040.02 d 0.050.03 cd 0.070.04 ab 

Total trans 2.841.00 ab 2.060.16 ab 1.950.63 b 1.860.71 ab 1.962.86 ab 1.980.95 b 2.651.02 a 

Changes in circulating concentrations of trans from 2004-2010. Values are expressed as mean ± SD.  Differences in years were 
analyzed by analysis of variance (ANOVA) and the Tukey's post-hoc test was used to determine differences between means. Values 
within a row with different letters are significantly different (p<0.05).	



Table S5. Trans fatty acids concentrations (µmol/L) in males by year. 
Fatty Acid 2004 2005 2006 2007 2008 2009 2010

Subjects 25 80 69 34 52 65 71

16:1t9 25.868.76 a 20.227.76 ab 12.4711.13 de 9.069.95 e 15.566.40 cd 19.017.88 bc 19.927.71 bc 

18:1t4 4.864.95 ab 2.062.33 b 6.185.95 a 8.9214.28 a 7.237.02 a 6.537.62 a 5.584.66 a 

18:1t5 3.033.12 b 1.192.27 bcd 0.580.78 d 0.751.72 bcd 0.581.18 cd 2.194.81 bc 6.484.60 a 

18:1t6-8 15.607.47 a 9.815.06 b 5.322.70 c 4.251.46 c 6.067.49 c 6.516.79 c 11.898.66 ab 

18:1t9 32.2915.50 a 15.867.57 b 12.825.82 b 11.214.28 b 11.9911.72 b 13.019.80 b 34.9430.70 a 

18:1t10 33.7916.84 a 19.368.36 b 12.497.41 b 9.573.22 b 10.668.41 b 16.019.58 b 36.0140.69 a 

18:1t11 23.0612.40 a 18.538.06 ab 15.438.39 bc 14.315.02 bcd 13.189.04 cd 12.628.22 cd 9.587.80 d 

18:1t12 16.748.05 a 11.405.04 bc 8.354.21 cd 7.924.67 bcd 6.675.80 d 9.787.04 bcd 12.1611.52 ab 

18:1t13 or c6 13.196.12 ab 2.534.41 b 9.694.41 ab 11.586.52 ab 33.28171.15 

ab
25.7344.66 ab 35.7948.21 a 

18:2c9t12 19.246.14 ab 10.974.41 c 16.696.19 b 14.736.53 bc 13.813.98 bc 17.818.89 b 22.8113.14 a 

18:2c9t13 14.725.26 a 10.654.98 ab 10.725.12 ab 8.694.32 bc 1.111.73 d 6.7412.02 c 7.645.64 bc 

18:2t9c12 11.473.77 bc 7.033.59 d 9.503.35 bcd 9.463.47 bcd 8.422.40 cd 12.076.81 b 15.528.84 a 



18:2t9t12 1.570.75 bc 0.350.71 c 1.801.94 bc 1.702.95 bc 1.441.39 bc 2.974.35 b 7.766.08 a 

18:2tt 1.871.14 c 1.601.16 c 2.173.45 c 7.4019.65 ab 3.782.14 bc 3.794.09 bc 10.297.71 a 

18:2c9t11 CLA 21.136.76 a 16.286.44 bc 13.534.70 cd 14.707.05 bcd 11.814.95 d 13.217.20 cd 17.5710.37 ab 

18:2c10t12 CLA 6.342.05 a 4.251.70 b 3.651.16 bc 4.431.88 bc 2.891.55 c 4.122.84 bc 6.103.91 a 

Total trans 217.2980.17 

ab
131.5651.04
c

124.2250.07 c 119.5550.66 c 133.77178.06 

c
154.7699.92 

bc
236.37151.77 a 

Changes in circulating concentrations of trans from 2004-2010. Values are expressed as mean ± SD.  Differences in years were 
analyzed by analysis of variance (ANOVA) and the Tukey's post-hoc test was used to determine differences between means. Values 
within a row with different letters are significantly different (p<0.05).	



Table S6. Trans fatty acids levels (% composition) in females by year. 
Fatty Acid 2004 2005 2006 2007 2008 2009 2010

Subjects 70 154 158 103 151 136 126

16:1t9 0.340.08 a 0.300.08 a 0.190.15 c 0.210.13 bc 0.210.06 bc 0.240.09 b 0.210.07 bc 

18:1t4 0.050.05 cd 0.030.03 d 0.070.08 bc 0.090.08 abc 0.090.08 bc 0.080.10 abc 0.100.14 a 

18:1t5 0.030.03 bc 0.020.03 bc 0.010.02 c 0.010.01 c 0.010.01 c 0.030.08 b 0.090.10 a 

18:1t6-8 0.220.11 a 0.150.07 b 0.080.04 c 0.090.05 c 0.070.03 c 0.080.08 c 0.150.14 b 

18:1t9 0.410.12 a 0.250.12 b 0.210.09 b 0.220.07 bc 0.150.06 d 0.170.10 cd 0.380.15 a 

18:1t10 0.440.16 a 0.310.14 c 0.190.08 d 0.200.08 d 0.130.08 e 0.230.13 d 0.370.14 b 

18:1t11 0.310.12 a 0.290.15 a 0.240.09 b 0.230.08 b 0.160.08 cd 0.170.11 c 0.120.08 d 

18:1t12 0.240.09 a 0.190.10 b 0.130.07 c 0.150.08 bc 0.090.04 d 0.150.20 bc 0.140.11 c 

18:1t13 or c6 0.170.07 bc 0.070.19 c 0.160.08 bc 0.200.08 bc 0.120.06 bc 0.511.39 a 0.320.32 ab 

18:2c9t12 0.260.07 abc 0.170.04 d 0.310.40 a 0.250.09 abc 0.190.04 cd 0.230.11 bc 0.270.11 ab 

18:2c9t13 0.210.06 a 0.170.07 a 0.200.09 a 0.170.07 ab 0.050.15 c 0.060.13 c 0.130.16 b 

18:2t9c12 0.170.04 ab 0.110.05 c 0.160.04 b 0.160.06 b 0.120.03 c 0.160.09 b 0.180.08 a 



18:2t9t12 0.020.01 bcd 0.010.01 d 0.040.05 b 0.030.04 bc 0.020.02 cd 0.040.07 b 0.100.10 a 

18:2tt 0.020.01 c 0.030.02 c 0.040.06 c 0.050.04 bc 0.060.04 b 0.040.05 bc 0.140.15 a 

18:2c9t11 CLA 0.300.08 a 0.260.08 b 0.250.06 bc 0.230.06 cd 0.170.06 e 0.170.07 e 0.220.12 d 

18:2c10t12 CLA 0.080.02 a 0.070.02 ab 0.060.02 bc 0.080.04 a 0.040.02 d 0.050.05 c 0.070.05 a 

Total trans 2.890.84 a 2.080.74 b 2.020.71 b 2.030.60 b 1.460.40 c 2.192.00 b 2.721.34 a 

Changes in circulating concentrations of trans from 2004-2010. Values are expressed as mean ± SD.  Differences in years were 
analyzed by analysis of variance (ANOVA) and the Tukey's post-hoc test was used to determine differences between means. Values 
within a row with different letters are significantly different (p<0.05).	



Table S7. Trans fatty acids concentrations (µmol/L) in females by year. 
Fatty Acid 2004 2005 2006 2007 2008 2009 2010

Subjects 70 154 158 103 151 136 126

16:1t9 25.5410.42 a 22.338.40 b 15.6313.17 e 17.1711.22 cde 12.257.23 de 19.648.69 bcd 20.9211.17 bc 

18:1t4 4.074.02 b 1.812.18 c 4.585.15 b 6.065.57 ab 6.335.16 a 5.836.06 ab 5.904.27 ab 

18:1t5 2.092.50 b 1.061.73 cd 0.571.40 d 0.490.85 d 0.390.67 d 1.723.54 bc 6.404.01 a 

18:1t6-8 17.299.38 a 9.655.49 b 5.623.26 c 6.253.22 c 5.042.58 c 5.624.87 c 11.117.91 b 

18:1t9 33.0016.22 a 16.468.71 b 14.917.16 b 15.456.69 b 11.425.46 c 13.199.28 bc 31.1915.19 a 

18:1t10 34.7014.33 a 20.6210.08 c 13.537.19 d 14.256.71 d 9.555.70 e 16.529.99 d 29.4214.22 b 

18:1t11 24.8010.99 a 19.2710.87 b 16.617.69 bc 15.935.99 c 11.536.63 de 12.489.52 d 9.315.01 e 

18:1t12 18.998.12 a 12.166.32 b 9.214.83 c 10.685.08 bc  6.723.73 d 10.288.52 bc 10.416.50 bc 

18:1t13 or c6 13.796.03 bc 4.358.10 c 11.426.13 c 14.296.67 bc 8.714.79 c 33.4964.70 a 22.7622.02 b 

18:2c9t12 21.046.38 a 11.164.00 b 21.4429.03 a 17.887.82 ab 14.295.04 bc 16.806.99 ab 21.569.51 a 

18:2c9t13 16.915.89 a 11.485.71 b 13.856.97 ab 12.156.11 b 3.5311.58 d 4.077.79 d 7.934.55 c 

18:2t9c12 13.303.73 ab 7.153.45 e 10.904.09 c 11.335.01 bc 9.073.25 d 11.435.97 bc 14.796.55 a 



18:2t9t12 1.700.81 bc 0.330.64 d 2.413.42 b 2.102.86 bc 1.201.32 cd 2.383.44 b 7.084.49 a 

18:2tt 1.951.32 cd 1.731.30 d 2.493.53 cd 3.272.70 bc 4.322.47 b 3.263.28 bc 10.258.20 a 

18:2c9t11 CLA 24.509.48 a 17.777.57 b 17.556.59 b 16.806.81 b 12.906.04 c 12.827.53 c 17.459.64 b 

18:2c10t12 CLA 6.221.80 ab 4.291.58 c 3.931.36 c 5.312.48 b 3.061.36 d 3.853.27 cd 6.404.51 a 

Total trans 233.1682.20 a 139.5658.49
b

143.1860.96 b 147.3154.22 b 109.3441.38 c 156.7197.11 b 209.0481.90 a 

Changes in circulating concentrations of trans from 2004-2010. Values are expressed as mean ± SD.  Differences in years were 
analyzed by analysis of variance (ANOVA) and the Tukey's post-hoc test was used to determine differences between means. Values 
within a row with different letters are significantly different (p<0.05).	


