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Supplementary Figure 1. Distribution of erythrocyte omega-3 index in the ADNI study population (cross-sectional analysis) 

 

 

 

 

 

 

 



Supplementary Figure 2. WMS-Delayed recall and Total ADAS-Cog cognitive trajectories over 

time according to the lowest vs. highest ω-3 index quartiles (retrospective longitudinal analysis - 

whole population) 
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ADAS, Alzheimer’s disease assessment scale; results from mixed linear regression models (mean 

estimate and 95% CI) 
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Supplementary Figure 3. Cognitive trajectories over time of participants in the lowest vs. the 3 

highest ω-3 index quartiles according to cognitive status (retrospective longitudinal analysis).  
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MMSE, Mini Mental State Examination; TMT-A and TMT-B, Trail Making Test A and B; MoCA, Montreal 

Cognitive Assessment  

Results from mixed linear regression models (mean estimate)
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Supplementary Table 1. Interactions between ω-3 index (lowest vs. 3 highest ω-3 index quartiles) and cognitive status (cognitively normal, 

MCI, AD) on cognitive, brain imaging and biomarkers variables among community-dwelling older adults (cross-sectional analysis) 

  

n 

Cognitively 

normal 

ω-3 index x  

Mild cognitive impairment 

  
ω-3 index x  

Alzheimer’s disease 

  

ω-3 

index x 

cognitive 

status 

  β SE p-value   β SE p-value   p-value 

Model 1 (unadjusted)                       

Composite cognitive score 801 Ref. -0.12 0.37 0.748   0.78 0.55 0.159   0.294 

MMSE score 828 Ref. -0.55 0.37 0.142   1.54 0.53 0.004   0.001 

Total ADAS-Cog
1
 823 Ref. -0.01 0.06 0.828   -0.04 0.08 0.623   0.882 

ADAS-Cog delayed recall  831 Ref. -0.09 0.34 0.790   -0.11 0.49 0.823   0.953 

Wechsler Memory Scale-Delayed recall 826 Ref. -0.23 0.70 0.738   0.82 1.00 0.414   0.613 

Wechsler Memory Scale-Immediate recall 828 Ref. -0.24 0.69 0.727   1.40 0.98 0.157   0.281 

Category Fluency test (words) 829 Ref. 1.05 0.92 0.251   1.94 1.30 0.137   0.241 

TMT-A (seconds)
1
 825 Ref. -0.10 0.06 0.125   -0.09 0.09 0.320   0.253 



TMT-B (seconds)
1
 808 Ref. -0.03 0.08 0.665   0.00 0.12 0.989   0.906 

MoCA total score 810 Ref. -0.47 0.57 0.414   1.72 0.81 0.033   0.039 

CDR sum of boxes 829 Ref. -0.09 0.21 0.663   -0.04 0.30 0.902   0.910 

Total hippocampal volume (mm
3
) 651 Ref. 276.55 190.33 0.147   940.28 293.46 0.001   0.005 

    Left hippocampal subcortical volume (mm
3
) 651 Ref. 167.83 94.58 0.077   443.29 145.83 0.003   0.006 

    Right hippocampal subcortical volume (mm
3
) 651 Ref. 108.72 101.71 0.286   496.99 156.82 0.002   0.007 

White matter hyperintensities volume (cm
3
)

1
 773 Ref. 0.11 0.28 0.685   0.36 0.41 0.370   0.657 

Cortical SUVr
1
 472 Ref. 0.02 0.04 0.686   -0.01 0.06 0.899   0.898 

Tau 
18

F-AV1451 meta-temporal region
1
 693 Ref. 0.01 0.04 0.795   -0.04 0.05 0.515   0.736 

Tau 
18

F-AV1451 Braak stage 1
1
 693 Ref. 0.02 0.05 0.661   -0.08 0.07 0.227   0.361 

Tau 
18

F-AV1451 Braak stage 2 693 Ref. 0.04 0.05 0.478   -0.14 0.07 0.041   0.056 

Tau 
18

F-AV1451 Braak stages 3 and 4
1
 693 Ref. 0.02 0.03 0.578   -0.02 0.05 0.609   0.684 

Tau 
18

F-AV1451 Braak stages 5 and 6  693 Ref. 0.08 0.07 0.230   0.14 0.09 0.153   0.247 

                        

Model 2 (adjusted)                       

Composite cognitive score 745 Ref. -0.17 0.38 0.659   0.90 0.55 0.104   0.188 

MMSE score 769 Ref. -0.46 0.39 0.244   1.55 0.55 0.005   0.003 

Total ADAS-Cog
1
 765 Ref. -0.01 0.06 0.827   -0.05 0.08 0.582   0.856 



ADAS-Cog delayed recall  773 Ref. -0.13 0.36 0.722   -0.13 0.50 0.787   0.922 

Wechsler Memory Scale-Delayed recall 769 Ref. -0.66 0.72 0.359   0.72 1.01 0.478   0.416 

Wechsler Memory Scale-Immediate recall 771 Ref. -0.26 0.71 0.710   1.41 0.99 0.155   0.278 

Category Fluency test (words) 771 Ref. 1.15 0.93 0.217   2.14 1.30 0.100   0.177 

TMT-A (seconds)
1
 767 Ref. -0.08 0.06 0.206   -0.10 0.09 0.253   0.309 

TMT-B (seconds)
1
 751 Ref. -0.02 0.08 0.787   -0.03 0.12 0.815   0.949 

MoCA total score 754 Ref. -0.16 0.58 0.787   1.85 0.81 0.023   0.054 

CDR sum of boxes 770 Ref. -0.01 0.22 0.960   0.01 0.31 0.975   0.998 

Total hippocampal volume (mm
3
) 608 Ref. 170.78 168.98 0.313   1289.58 262.38 <0.0001   <0.0001 

    Left hippocampal subcortical volume (mm
3
) 608 Ref. 123.34 85.69 0.151   605.28 133.05 <0.0001   <0.0001 

    Right hippocampal subcortical volume (mm
3
) 608 Ref. 47.45 90.60 0.601   684.30 140.68 <0.0001   <0.0001 

White matter hyperintensities (cm
3
)

1
 718 Ref. 0.18 0.27 0.508   0.49 0.38 0.204   0.414 

Cortical SUVr
1
 454 Ref. 0.02 0.04 0.548   -0.03 0.06 0.623   0.680 

Tau 
18

F-AV1451 meta-temporal region
1
 648 Ref. 0.01 0.04 0.801   -0.07 0.05 0.162   0.315 

Tau 
18

F-AV1451 Braak stage 1
1
 648 Ref. 0.02 0.05 0.615   -0.10 0.07 0.123   0.205 

Tau 
18

F-AV1451 Braak stage 2 648 Ref. 0.05 0.05 0.299   -0.19 0.07 0.004   0.003 

Tau 
18

F-AV1451 Braak stages 3 and 4
1
 648 Ref. 0.02 0.03 0.578   -0.06 0.05 0.231   0.337 

Tau 
18

F-AV1451 Braak stages 5 and 6  648 Ref. 0.06 0.07 0.347   0.06 0.10 0.517   0.583 



ADAS, Alzheimer’s disease assessment scale; CDR, Clinical Dementia Rating; MoCA, Montreal Cognitive Assessment; MMSE, Mini Mental State 

Examination; TMT, Trail Making Test; SE, standard error; SUVr, standard uptake value ratio normalized by whole cerebellum. The modified composite score 

included the delayed word recall from the Alzheimer’s Disease Assessment Scale - Cognitive Subscale (ADAS-Cog), the Trail Making Test B (TMT-B), the 

MMSE total score and the Wechsler Memory Scale delayed recall; ω-3 index defined as erythrocyte % docosahexaenoic acid (DHA) + % eicosapentaenoic 

acid (EPA). Model 2 was adjusted for age, education, ApoE ԑ4 genotype, history of cardiovascular disease, body mass index and total intracranial volume 

(this last only for white matter hyperintensities and hippocampal volume); 
1
Variable with log transformation; Significant p-values are presented in bold, and 

marginally significant p-values are presented in italics. Results from linear regression models.  



Supplementary Table 2. Associations between ω-3 index (lowest vs. 3 highest ω-3 index quartiles) and cognitive, brain imaging and biomarkers 

variables among community-dwelling older adults with different cognitive status (within-group estimates according to the interaction between ω-

3 index and cognitive status presented in Supplementary Table 3) (cross-sectional analysis) 

  Cognitively normal   Mild cognitive impairment   Alzheimer’s disease 

  β SE p-value   β SE p-value   β SE p-value 

Model 1 (unadjusted)                       

MMSE score 0.12 0.22 0.577   -0.42 0.30 0.156   1.66 0.48 <0.001 

MoCA total score -0.10 0.34 0.779   -0.56 0.46 0.218   1.63 0.73 0.026 

Total hippocampal volume (mm
3
) -170.84 113.59 0.133   105.72 152.72 0.489   769.44 270.58 0.005 

    Left hippocampal subcortical volume (mm
3
) -86.61 56.45 0.125   81.22 75.89 0.285   356.68 134.46 0.008 

    Right hippocampal subcortical volume (mm
3
) -84.23 60.70 0.166   24.50 81.61 0.764   412.76 144.59 0.004 

Tau 18F-AV1451 Braak stage 2 0.00 0.03 0.881   0.03 0.04 0.440   -0.15 0.06 0.020 

                        

Model 2 (adjusted)                       

MMSE score 0.23 0.23 0.312   -0.23 0.32 0.486   1.78 0.50 <0.001 

MoCA total score 0.01 0.34 0.979   -0.15 0.48 0.757   1.86 0.74 0.013 



Total hippocampal volume (mm
3
) -187.71 97.78 0.055   -16.93 139.78 0.904   1101.88 245.07 <0.001 

    Left hippocampal subcortical volume (mm
3
) -89.80 49.59 0.071   33.53 70.88 0.636   515.48 124.27 <0.001 

    Right hippocampal subcortical volume (mm
3
) -97.90 52.43 0.062   -50.46 74.94 0.501   586.40 131.40 <0.001 

Tau 18F-AV1451 Braak stage 2 0.02 0.03 0.553   0.07 0.04 0.096   -0.18 0.06 0.004 

MoCA, Montreal Cognitive Assessment; MMSE, Mini Mental State Examination; SE, standard error; ω-3 index defined as erythrocyte % docosahexaenoic 

acid (DHA) + % eicosapentaenoic acid (EPA). Model 2 was adjusted for age, education, ApoE ԑ4 genotype, history of cardiovascular disease, body mass 

index and total intracranial volume (this last only for hippocampal volume); Significant p-values are presented in bold.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table 3. Differences in retrospective change of cognitive, brain imaging and biomarkers variables between the lowest and the 3 

highest ω-3 index quartiles according to ApoE ε4 genotype (longitudinal analysis) 

 

  ApoE ε4 non-carrier ApoE ε4 carrier ApoE ε4 carrier vs 

non-carrier 

Outcome Time 

3 highest ω-3 

index quartiles 

Lowest ω-3 

index quartile 

Lowest vs highest 

ω-3 index 

quartiles 

3 highest ω-3 

index quartiles 

Lowest ω-3 

index quartile 

Lowest vs 

highest ω-3 

index quartiles 

Lowest vs highest ω-3 

index quartiles 

  unadjusted unadjusted adjusted
1
 unadjusted unadjusted adjusted

1
 adjusted

1
 

  

β [95% CI] β [95% CI] 

β [95% CI] 

p-value 

β [95% CI] β [95% CI] β [95% CI] 

p-value 

β [95% CI] 

p-value 

Composite cognitive 

score 

M0 - M-24 -0.55  

[-0.83, -0.26] 

-0.63  

[-1.12, -0.14] 

-0.02  

[-0.59, 0.56] 

p=0.9549 

-0.96  

[-1.37, -0.55] 

-1.50  

[-2.23, -0.77] 

-0.60  

[-1.41, 0.22] 

p=0.1507 

-0.58  

[-1.56, 0.40] 

p=0.2457 

 M0 - M-36 -0.76  

[-1.16, -0.36] 

-0.91  

[-1.60, -0.23] 

-0.03  

[-0.83, 0.76] 

p=0.9319 

-1.35  

[-1.92, -0.78] 

-2.07  

[-3.08, -1.06] 

-0.80  

[-1.93, 0.33] 

p=0.1632 

-0.77  

[-2.13, 0.60] 

p=0.2691 

 M0 - M-60 -1.09  

[-1.67, -0.52] 

-1.41  

[-2.39, -0.42] 

-0.09  

[-1.23, 1.05] 

p=0.8752 

-1.94  

[-2.76, -1.12] 

-2.87  

[-4.31, -1.44] 

-1.02  

[-2.62, 0.57] 

p=0.2084 

-0.93  

[-2.87, 1.00] 

p=0.3443 

 Whatever time   p=0.8525   p=0.2974 p=0.3445 

Total MMSE M0 - M-24 -0.32  

[-0.52, -0.11] 

-0.32  

[-0.67, 0.03] 

0.12  

[-0.21, 0.45] 

p=0.4605 

-0.64  

[-0.93, -0.35] 

-0.82  

[-1.34, -0.31] 

-0.38  

[-0.86, 0.10] 

p=0.1186 

-0.51  

[-1.08, 0.07] 

p=0.0841 

 M0 - M-36 -0.45  

[-0.74, -0.17] 

-0.47  

[-0.96, 0.02] 

0.14  

[-0.32, 0.61] 

p=0.5431 

-0.90  

[-1.31, -0.50] 

-1.16  

[-1.88, -0.44] 

-0.47  

[-1.13, 0.20] 

p=0.1671 

-0.61  

[-1.41, 0.19] 

p=0.1336 

 M0 - M-60 -0.67  

[-1.08, -0.27] 

-0.76  

[-1.45, -0.07] 

0.10  

[-0.59, 0.78] 

p=0.7810 

-1.33  

[-1.90, -0.76] 

-1.67  

[-2.68, -0.66] 

-0.43  

[-1.39, 0.54] 

p=0.3857 

-0.52  

[-1.69, 0.65] 

p=0.3801 

 Whatever time   p=0.2491   p=0.0784 p=0.0183 

Total ADAS-Cog
2
 M0 - M-24 0.43  

[0.38, 0.48] 

0.33  

[0.25, 0.41] 

-0.08  

[-0.19, 0.02] 

p=0.1156 

0.42  

[0.36, 0.49] 

0.29  

[0.17, 0.41] 

-0.16  

[-0.31, -0.01] 

p=0.0387 

-0.08  

[-0.25, 0.10] 

p=0.4108 

 M0 - M-36 0.53  

[0.48, 0.58] 

0.41  

[0.32, 0.50] 

-0.10  

[-0.21, 0.02] 

p=0.1099 

0.52  

[0.45, 0.59] 

0.36  

[0.23, 0.49] 

-0.17  

[-0.34, 0.00] 

p=0.0506 

-0.07  

[-0.27, 0.13] 

p=0.4882 



  ApoE ε4 non-carrier ApoE ε4 carrier ApoE ε4 carrier vs 

non-carrier 

Outcome Time 

3 highest ω-3 

index quartiles 

Lowest ω-3 

index quartile 

Lowest vs highest 

ω-3 index 

quartiles 

3 highest ω-3 

index quartiles 

Lowest ω-3 

index quartile 

Lowest vs 

highest ω-3 

index quartiles 

Lowest vs highest ω-3 

index quartiles 

  unadjusted unadjusted adjusted
1
 unadjusted unadjusted adjusted

1
 adjusted

1
 

  

β [95% CI] β [95% CI] 

β [95% CI] 

p-value 

β [95% CI] β [95% CI] β [95% CI] 

p-value 

β [95% CI] 

p-value 

 M0 - M-60 0.57  

[0.51, 0.62] 

0.47  

[0.37, 0.56] 

-0.08  

[-0.20, 0.04] 

p=0.1832 

0.56  

[0.49, 0.64] 

0.43  

[0.30, 0.57] 

-0.11  

[-0.28, 0.06] 

p=0.2065 

-0.03  

[-0.23, 0.18] 

p=0.8026 

 Whatever time   p=0.3230   p=0.2139 p=0.6843 

ADAS-Cog delayed recall M0 - M-24 0.27  

[0.13, 0.41] 

0.09  

[-0.16, 0.33] 

-0.15  

[-0.45, 0.14] 

p=0.3004 

0.35  

[0.14, 0.56] 

0.28  

[-0.09, 0.66] 

-0.02  

[-0.45, 0.41] 

p=0.9404 

0.14  

[-0.37, 0.65] 

p=0.5964 

 M0 - M-36 0.38  

[0.19, 0.58] 

0.14  

[-0.19, 0.47] 

-0.21  

[-0.61, 0.19] 

p=0.2933 

0.49  

[0.21, 0.77] 

0.41  

[-0.09, 0.91] 

-0.01  

[-0.59, 0.57] 

p=0.9726 

0.20  

[-0.49, 0.90] 

p=0.5628 

 M0 - M-60 0.55  

[0.28, 0.82] 

0.28  

[-0.18, 0.74] 

-0.30  

[-0.84, 0.25] 

p=0.2900 

0.70  

[0.32, 1.07] 

0.64  

[-0.03, 1.31] 

0.03  

[-0.74, 0.80] 

p=0.9359 

0.33  

[-0.61, 1.26] 

p=0.4916 

 Whatever time   p=0.5694   p=0.9186 p=0.7450 

Wechsler Memory Scale-

Delayed recall 

M0 - M-24 -0.11  

[-0.42, 0.21] 

-0.42  

[-0.96, 0.13] 

-0.28  

[-0.90, 0.35] 

p=0.3850 

-0.38  

[-0.85, 0.08] 

-1.54  

[-2.38, -0.71] 

-1.36  

[-2.28, -0.45] 

p=0.0036 

-1.09  

[-2.18, 0.01] 

p=0.0513 

 M0 - M-36 -0.09  

[-0.52, 0.35] 

-0.55  

[-1.29, 0.19] 

-0.39  

[-1.25, 0.46] 

p=0.3647 

-0.47  

[-1.10, 0.16] 

-2.05  

[-3.17, -0.93] 

-1.84  

[-3.07, -0.61] 

p=0.0035 

-1.44  

[-2.92, 0.04] 

p=0.0559 

 M0 - M-60 0.09  

[-0.52, 0.71] 

-0.67  

[-1.71, 0.37] 

-0.59  

[-1.78, 0.60] 

p=0.3297 

-0.44  

[-1.30, 0.43] 

-2.54  

[-4.07, -1.01] 

-2.37  

[-4.05, -0.70] 

p=0.0055 

-1.78  

[-3.81, 0.25] 

p=0.0847 

 Whatever time   p=0.6095   p=0.0146 p=0.1443 

Wechsler Memory Scale-

Immediate recall 

M0 - M-24 -0.10  

[-0.39, 0.19] 

-0.36  

[-0.85, 0.14] 

-0.15  

[-0.72, 0.43] 

p=0.6203 

-0.17  

[-0.58, 0.25] 

-1.11  

[-1.86, -0.36] 

-1.09  

[-1.93, -0.26] 

p=0.0105 

-0.95  

[-1.95, 0.05] 

p=0.0636 

 M0 - M-36 -0.10  

[-0.50, 0.30] 

-0.51  

[-1.19, 0.18] 

-0.23  

[-1.03, 0.56] 

p=0.5653 

-0.18  

[-0.76, 0.39] 

-1.49  

[-2.51, -0.47] 

-1.50  

[-2.64, -0.36] 

p=0.0099 

-1.27  

[-2.64, 0.10] 

p=0.0699 

 M0 - M-60 0.01  -0.75  -0.44  -0.09  -1.89  -2.03  -1.59  



  ApoE ε4 non-carrier ApoE ε4 carrier ApoE ε4 carrier vs 

non-carrier 

Outcome Time 

3 highest ω-3 

index quartiles 

Lowest ω-3 

index quartile 

Lowest vs highest 

ω-3 index 

quartiles 

3 highest ω-3 

index quartiles 

Lowest ω-3 

index quartile 

Lowest vs 

highest ω-3 

index quartiles 

Lowest vs highest ω-3 

index quartiles 

  unadjusted unadjusted adjusted
1
 unadjusted unadjusted adjusted

1
 adjusted

1
 

  

β [95% CI] β [95% CI] 

β [95% CI] 

p-value 

β [95% CI] β [95% CI] β [95% CI] 

p-value 

β [95% CI] 

p-value 

[-0.56, 0.58] [-1.71, 0.22] [-1.55, 0.68] 

p=0.4434 

[-0.89, 0.71] [-3.31, -0.47] [-3.60, -0.46] 

p=0.0114 

[-3.50, 0.31] 

p=0.1007 

 Whatever time   p=0.4663   p=0.0365 p=0.1642 

Category Fluency test 

(words) 

M0 - M-24 -0.37  

[-0.55, -0.19] 

-0.47  

[-0.77, -0.16] 

-0.06  

[-0.43, 0.31] 

p=0.7452 

-0.62  

[-0.90, -0.35] 

-0.66  

[-1.14, -0.17] 

-0.09  

[-0.65, 0.46] 

p=0.7405 

-0.03  

[-0.69, 0.63] 

p=0.9227 

 M0 - M-36 -0.56  

[-0.83, -0.28] 

-0.70  

[-1.16, -0.24] 

-0.09  

[-0.65, 0.46] 

p=0.7452 

-0.93  

[-1.34, -0.53] 

-0.98  

[-1.71, -0.25] 

-0.14  

[-0.97, 0.69] 

p=0.7405 

-0.05  

[-1.04, 0.94] 

p=0.9227 

 M0 - M-60 -0.93  

[-1.39, -0.47] 

-1.17  

[-1.93, -0.40] 

-0.15  

[-1.08, 0.77] 

p=0.7452 

-1.56  

[-2.24, -0.88] 

-1.64  

[-2.85, -0.42] 

-0.23  

[-1.62, 1.15] 

p=0.7405 

-0.08  

[-1.73, 1.57] 

p=0.9227 

 Whatever time   p=0.7452   p=0.7405 p=0.9227 

TMT-A (seconds)
2
 M0 - M-24 0.04  

[0.01, 0.06] 

0.06  

[0.02, 0.11] 

0.02  

[-0.02, 0.07] 

p=0.3112 

0.03  

[-0.01, 0.06] 

0.02  

[-0.05, 0.08] 

-0.00  

[-0.07, 0.07] 

p=0.9579 

-0.03  

[-0.11, 0.06] 

p=0.5299 

 M0 - M-36 0.05  

[0.02, 0.08] 

0.09  

[0.03, 0.14] 

0.03  

[-0.04, 0.10] 

p=0.3623 

0.04  

[-0.01, 0.09] 

0.03  

[-0.06, 0.11] 

0.00  

[-0.09, 0.10] 

p=0.9960 

-0.03  

[-0.15, 0.08] 

p=0.5997 

 M0 - M-60 0.08  

[0.03, 0.12] 

0.11  

[0.03, 0.19] 

0.03  

[-0.06, 0.12] 

p=0.5300 

0.06  

[-0.00, 0.13] 

0.06  

[-0.06, 0.17] 

0.01  

[-0.12, 0.14] 

p=0.8723 

-0.02  

[-0.18, 0.14] 

p=0.8135 

 Whatever time   p=0.1564   p=0.7605 p=0.3016 

TMT-B (seconds)
2
 M0 - M-24 0.06  

[0.03, 0.09] 

0.10  

[0.05, 0.15] 

0.03  

[-0.02, 0.09] 

p=0.2443 

0.08  

[0.04, 0.12] 

0.08  

[0.01, 0.16] 

0.01  

[-0.08, 0.09] 

p=0.8383 

-0.03  

[-0.13, 0.08] 

p=0.6122 

 M0 - M-36 0.08  

[0.04, 0.12] 

0.14  

[0.07, 0.21] 

0.04  

[-0.04, 0.13] 

p=0.2839 

0.11  

[0.06, 0.17] 

0.12  

[0.02, 0.22] 

0.01  

[-0.10, 0.13] 

p=0.8546 

-0.03  

[-0.17, 0.11] 

p=0.6356 

 M0 - M-60 0.13  

[0.07, 0.18] 

0.20  

[0.10, 0.29] 

0.05  

[-0.07, 0.16] 

0.17  

[0.09, 0.25] 

0.18  

[0.04, 0.32] 

0.01  

[-0.15, 0.17] 

-0.04  

[-0.23, 0.15] 



  ApoE ε4 non-carrier ApoE ε4 carrier ApoE ε4 carrier vs 

non-carrier 

Outcome Time 

3 highest ω-3 

index quartiles 

Lowest ω-3 

index quartile 

Lowest vs highest 

ω-3 index 

quartiles 

3 highest ω-3 

index quartiles 

Lowest ω-3 

index quartile 

Lowest vs 

highest ω-3 

index quartiles 

Lowest vs highest ω-3 

index quartiles 

  unadjusted unadjusted adjusted
1
 unadjusted unadjusted adjusted

1
 adjusted

1
 

  

β [95% CI] β [95% CI] 

β [95% CI] 

p-value 

β [95% CI] β [95% CI] β [95% CI] 

p-value 

β [95% CI] 

p-value 

p=0.4172 p=0.9024 p=0.7068 

 Whatever time   p=0.1325   p=0.9385 p=0.7768 

MoCA total score M0 - M-24 -0.34  

[-0.64, -0.04] 

-0.64  

[-1.16, -0.12] 

-0.36  

[-0.93, 0.21] 

p=0.2116 

-0.84  

[-1.27, -0.41] 

-0.93  

[-1.69, -0.17] 

-0.33  

[-1.13, 0.47] 

p=0.4136 

0.03  

[-0.94, 1.00] 

p=0.9551 

 M0 - M-36 -0.45  

[-0.84, -0.06] 

-0.89  

[-1.56, -0.22] 

-0.48  

[-1.21, 0.25] 

p=0.1998 

-1.12  

[-1.67, -0.57] 

-1.29  

[-2.27, -0.31] 

-0.46  

[-1.48, 0.56] 

p=0.3801 

0.02  

[-1.22, 1.26] 

p=0.9751 

 M0 - M-60 -0.55  

[-1.04, -0.06] 

-1.22  

[-2.05, -0.38] 

-0.58  

[-1.51, 0.35] 

p=0.2220 

-1.42  

[-2.10, -0.74] 

-1.82  

[-3.03, -0.62] 

-0.62  

[-1.92, 0.67] 

p=0.3467 

-0.04  

[-1.62, 1.54] 

p=0.9603 

 Whatever time   p=0.4347   p=0.6397 p=0.9841 

CDR sum of boxes M0 - M-24 0.24  

[0.09, 0.39] 

0.39  

[0.13, 0.65] 

0.18  

[-0.13, 0.49] 

p=0.2584 

0.66  

[0.45, 0.88] 

0.83  

[0.45, 1.22] 

0.23  

[-0.21, 0.67] 

p=0.2991 

0.05  

[-0.48, 0.59] 

p=0.8405 

 M0 - M-36 0.31  

[0.10, 0.51] 

0.50  

[0.16, 0.85] 

0.21  

[-0.20, 0.62] 

p=0.3191 

0.87  

[0.58, 1.15] 

1.07  

[0.56, 1.58] 

0.28  

[-0.30, 0.87] 

p=0.3392 

0.07  

[-0.63, 0.78] 

p=0.8371 

 M0 - M-60 0.38  

[0.10, 0.66] 

0.62  

[0.14, 1.09] 

0.19  

[-0.38, 0.76] 

p=0.5065 

1.10  

[0.70, 1.49] 

1.30  

[0.60, 1.99] 

0.29  

[-0.51, 1.08] 

p=0.4798 

0.09  

[-0.87, 1.06] 

p=0.8479 

 Whatever time   p=0.1781   p=0.3083 p=0.9698 

White matter 

hyperintensities (cm3)
2
 

M0 - M-24 -0.30  

[-0.45, -0.15] 

-0.31  

[-0.57, -0.05] 

-0.03  

[-0.31, 0.25] 

p=0.8374 

-0.40  

[-0.61, -0.19] 

-0.36  

[-0.73, 0.02] 

0.06  

[-0.34, 0.46] 

p=0.7632 

0.09  

[-0.39, 0.57] 

p=0.7117 

 M0 - M-36 -0.29  

[-0.44, -0.13] 

-0.22  

[-0.48, 0.03] 

0.05  

[-0.23, 0.33] 

p=0.7209 

-0.33  

[-0.54, -0.12] 

-0.29  

[-0.67, 0.08] 

0.07  

[-0.33, 0.46] 

p=0.7445 

0.01  

[-0.46, 0.49] 

p=0.9513 

 M0 - M-60 -0.16  

[-0.29, -0.02] 

-0.03  

[-0.26, 0.20] 

0.14  

[-0.11, 0.39] 

p=0.2871 

-0.09  

[-0.28, 0.09] 

-0.03  

[-0.36, 0.29] 

0.09  

[-0.26, 0.44] 

p=0.6286 

-0.05  

[-0.47, 0.38] 

p=0.8185 



  ApoE ε4 non-carrier ApoE ε4 carrier ApoE ε4 carrier vs 

non-carrier 

Outcome Time 

3 highest ω-3 

index quartiles 

Lowest ω-3 

index quartile 

Lowest vs highest 

ω-3 index 

quartiles 

3 highest ω-3 

index quartiles 

Lowest ω-3 

index quartile 

Lowest vs 

highest ω-3 

index quartiles 

Lowest vs highest ω-3 

index quartiles 

  unadjusted unadjusted adjusted
1
 unadjusted unadjusted adjusted

1
 adjusted

1
 

  

β [95% CI] β [95% CI] 

β [95% CI] 

p-value 

β [95% CI] β [95% CI] β [95% CI] 

p-value 

β [95% CI] 

p-value 

 Whatever time   p=0.0696   p=0.8830 p=0.2718 

Cortical SUVr M0 - M-24 0.01  

[0.00, 0.01] 

0.01  

[0.01, 0.02] 

0.01  

[0.00, 0.01] 

p=0.0394 

0.02  

[0.01, 0.02] 

0.02  

[0.02, 0.03] 

0.01  

[0.00, 0.02] 

p=0.0239 

0.00  

[-0.01, 0.01] 

p=0.4966 

 M0 - M-36 0.01  

[0.00, 0.01] 

0.02  

[0.01, 0.02] 

0.01  

[0.00, 0.02] 

p=0.0394 

0.02  

[0.02, 0.03] 

0.03  

[0.02, 0.05] 

0.01  

[0.00, 0.03] 

p=0.0239 

0.01  

[-0.01, 0.02] 

p=0.4966 

 M0 - M-60 0.01  

[0.01, 0.02] 

0.03  

[0.02, 0.04] 

0.01  

[0.00, 0.03] 

p=0.0394 

0.04  

[0.03, 0.05] 

0.06  

[0.04, 0.08] 

0.02  

[0.00, 0.04] 

p=0.0239 

0.01  

[-0.02, 0.03] 

p=0.4966 

 Whatever time   p=0.0394   p=0.0239 p=0.4966 

 

1
Adjustments: age (years), Education participant (years), History of cardiovascular disease (yes vs no), BMI (Kg/m2) + Intra-Cranial Volume (ICV only for 

WMH) and their interaction with time; ADAS, Alzheimer’s disease assessment scale; CDR, Clinical Dementia Rating; MMSE, Mini Mental State 

Examination; MoCA, Montreal Cognitive Assessment; TMT, Trail Making Test; SUVr, standard uptake value ratio. Results from mixed linear regression 

models. 
2
variable with log transformation; 

 

 

Supplementary Table 4. Differences in retrospective change of cognitive, brain imaging and biomarkers variables between the lowest and the 3 

highest ω-3 index quartiles according to cognitive status (longitudinal analysis) 



    

Cognitively normal Mild cognitive impairment (MCI) Alzheimer’s disease (AD) 

MCI vs 

cognitively 

normal 

AD vs 

cognitively 

normal 

Outcome Time 

3 highest ω-3 

index 

quartiles 

Lowest ω-3 

index quartile 

Lowest vs 

highest ω-3 

index 

quartiles 

3 highest ω-3 

index 

quartiles 

Lowest ω-3 

index quartile 

Lowest vs 

highest ω-3 

index 

quartiles 

3 highest ω-3 

index 

quartiles 

Lowest ω-3 

index quartile 

Lowest vs 

highest ω-3 

index 

quartiles 

Lowest vs 

highest ω-3 

index 

quartiles 

Lowest vs 

highest ω-3 

index 

quartiles 

    unadjusted unadjusted adjusted1 unadjusted unadjusted adjusted1 unadjusted unadjusted adjusted1 adjusted1 adjusted1 

    β [95% CI] β [95% CI] 
β [95% CI] 

p-value 
β [95% CI] β [95% CI] 

β [95% CI] 

p-value 
β [95% CI] β [95% CI] 

β [95% CI] 

p-value 

β [95% CI] 

p-value 

β [95% CI] 

p-value 

Composite 

cognitive score 
M0 - M-24 

-0.13 0.00 0.12 -0.58 -0.96 -0.45 -4.39 -3.00 1.25 -0.58 1.13 

[-0.38, 0.12] [-0.47, 0.48] [-0.41, 0.66] [-0.89, -0.26] [-1.50, -0.41] [-1.10, 0.19] [-5.03, -3.76] [-3.79, -2.20] [0.24, 2.27] [-1.40, 0.25] [-0.01, 2.27] 

  p=0.6517   p=0.1655   p=0.0155 p=0.1706 p=0.0513 

 
M0 - M-36 

-0.17 -0.00 0.17 -0.83 -1.35 -0.61 -6.23 -4.31 1.72 -0.78 1.55 

[-0.52, 0.18] [-0.65, 0.65] [-0.57, 0.91] [-1.26, -0.39] [-2.11, -0.60] [-1.50, 0.27] [-7.10, -5.36] [-5.41, -3.22] [0.33, 3.11] [-1.92, 0.36] [-0.01, 3.11] 

  p=0.6543   p=0.1736   p=0.0156 p=0.1777 p=0.0512 

 
M0 - M-60 

-0.19 -0.02 0.22 -1.24 -1.98 -0.79 -9.20 -6.57 2.33 -1.02 2.11 

[-0.67, 0.29] [-0.92, 0.89] [-0.80, 1.24] [-1.85, -0.64] [-3.04, -0.93] [-2.02, 0.43] [-10.41, -7.98] [-8.08, -5.06] [0.41, 4.25] [-2.59, 0.56] [-0.04, 4.26] 

  p=0.6686   p=0.2040   p=0.0173 p=0.2060 p=0.0547 

 

Whatever 

time   
p=0.9023 

  
p=0.3527 

  
p=0.0542 p=0.3712 p=0.1504 

Total MMSE M0 - M-24 

-0.09 0.04 0.16 -0.23 -0.44 -0.18 -3.23 -2.05 1.19 -0.34 1.03 

[-0.24, 0.06] [-0.24, 0.32] [-0.17, 0.49] [-0.41, -0.04] [-0.75, -0.12] [-0.56, 0.21] [-3.57, -2.89] [-2.49, -1.60] [0.62, 1.75] [-0.84, 0.17] [0.38, 1.68] 

  p=0.3395   p=0.3740   p=<.0001 p=0.1893 p=0.0019 

 
M0 - M-36 

-0.12 0.06 0.22 -0.33 -0.63 -0.26 -4.54 -2.91 1.62 -0.47 1.40 

[-0.33, 0.08] [-0.32, 0.44] [-0.23, 0.67] [-0.59, -0.08] [-1.07, -0.19] [-0.79, 0.27] [-5.01, -4.06] [-3.52, -2.30] [0.84, 2.40] [-1.16, 0.21] [0.51, 2.29] 

  p=0.3403   p=0.3424   p=<.0001 p=0.1751 p=0.0020 

 
M0 - M-60 

-0.17 0.09 0.29 -0.54 -0.99 -0.41 -6.52 -4.32 2.17 -0.70 1.88 

[-0.46, 0.11] [-0.45, 0.62] [-0.33, 0.91] [-0.89, -0.18] [-1.61, -0.37] [-1.15, 0.34] [-7.19, -5.85] [-5.17, -3.47] [1.08, 3.26] [-1.66, 0.26] [0.63, 3.13] 

  p=0.3638   p=0.2818   p=0.0001 p=0.1551 p=0.0032 

 

Whatever 

time   
p=0.6336 

  
p=0.4985 

  
p=0.0002 p=0.3604 p=0.0085 

Total ADAS-

Cog2 
M0 - M-24 

0.48 0.37 -0.10 0.32 0.25 -0.08 0.32 0.23 -0.05 0.02 0.05 

[0.42, 0.53] [0.27, 0.48] [-0.22, 0.02] [0.26, 0.39] [0.13, 0.36] [-0.22, 0.06] [0.18, 0.45] [0.07, 0.40] [-0.26, 0.16] [-0.17, 0.20] [-0.19, 0.29] 

  p=0.1169   p=0.2676   p=0.6442 p=0.8574 p=0.7013 

 
M0 - M-36 0.59 0.43 -0.14 0.40 0.33 -0.07 0.46 0.36 -0.06 0.06 0.08 



[0.52, 0.65] [0.32, 0.55] [-0.27, -0.00] [0.32, 0.48] [0.19, 0.47] [-0.23, 0.09] [0.30, 0.61] [0.17, 0.55] [-0.30, 0.18] [-0.14, 0.27] [-0.20, 0.35] 

  p=0.0468   p=0.3752   p=0.6223 p=0.5530 p=0.5862 

 
M0 - M-60 

0.62 0.42 -0.18 0.45 0.43 -0.01 0.69 0.59 -0.06 0.16 0.11 

[0.55, 0.68] [0.30, 0.54] [-0.31, -0.04] [0.37, 0.53] [0.29, 0.58] [-0.18, 0.15] [0.53, 0.85] [0.40, 0.79] [-0.31, 0.18] [-0.05, 0.37] [-0.16, 0.39] 

  p=0.0106   p=0.8607   p=0.6074 p=0.1333 p=0.4266 

 

Whatever 

time   
p=0.0026 

  
p=0.3121 

  
p=0.9655 p=0.0094 p=0.3257 

ADAS-Cog 

delayed recall 
M0 - M-24 

0.16 -0.17 -0.26 0.33 0.32 0.04 0.95 0.58 -0.30 0.30 -0.04 

[0.01, 0.32] [-0.45, 0.12] [-0.59, 0.08] [0.13, 0.52] [-0.01, 0.65] [-0.36, 0.43] [0.59, 1.30] [0.13, 1.03] [-0.88, 0.27] [-0.21, 0.80] [-0.70, 0.61] 

  p=0.1298   p=0.8468   p=0.3051 p=0.2550 p=0.8958 

 
M0 - M-36 

0.22 -0.21 -0.34 0.46 0.46 0.04 1.38 0.86 -0.41 0.38 -0.07 

[0.01, 0.42] [-0.60, 0.18] [-0.79, 0.11] [0.21, 0.72] [0.01, 0.90] [-0.49, 0.58] [0.90, 1.86] [0.25, 1.48] [-1.19, 0.37] [-0.31, 1.07] [-0.97, 0.82] 

  p=0.1355   p=0.8773   p=0.2992 p=0.2760 p=0.8737 

 
M0 - M-60 

0.27 -0.22 -0.42 0.70 0.70 0.02 2.14 1.42 -0.56 0.44 -0.14 

[-0.01, 0.55] [-0.74, 0.31] [-1.03, 0.18] [0.34, 1.05] [0.09, 1.31] [-0.71, 0.74] [1.49, 2.80] [0.58, 2.26] [-1.63, 0.50] [-0.50, 1.37] [-1.36, 1.07] 

  p=0.1721   p=0.9648   p=0.2978 p=0.3585 p=0.8184 

 

Whatever 

time   
p=0.3132 

  
p=0.8739 

  
p=0.5790 p=0.4523 p=0.9311 

Wechsler 

Memory Scale-

Delayed recall 

M0 - M-24 

0.15 -0.06 -0.29 -0.19 -0.99 -1.02 -2.01 -1.85 0.01 -0.73 0.29 

[-0.19, 0.49] [-0.71, 0.58] [-1.00, 0.43] [-0.62, 0.23] [-1.73, -0.25] [-1.86, -0.17] [-2.83, -1.20] [-2.87, -0.83] [-1.25, 1.26] [-1.82, 0.36] [-1.14, 1.72] 

  p=0.4311   p=0.0182   p=0.9936 p=0.1864 p=0.6909 

 
M0 - M-36 

0.29 -0.06 -0.42 -0.22 -1.31 -1.37 -2.93 -2.70 0.01 -0.95 0.43 

[-0.17, 0.76] [-0.93, 0.81] [-1.38, 0.54] [-0.80, 0.36] [-2.31, -0.31] [-2.51, -0.22] [-4.04, -1.82] [-4.08, -1.31] [-1.71, 1.72] [-2.43, 0.53] [-1.52, 2.38] 

  p=0.3915   p=0.0198   p=0.9931 p=0.2094 p=0.6669 

 
M0 - M-60 

0.70 0.02 -0.67 -0.13 -1.59 -1.73 -4.56 -4.22 0.01 -1.06 0.68 

[0.07, 1.33] [-1.16, 1.20] [-1.98, 0.63] [-0.92, 0.66] [-2.96, -0.22] [-3.30, -0.17] [-6.08, -3.05] [-6.11, -2.33] [-2.33, 2.35] [-3.08, 0.95] [-1.97, 3.34] 

  p=0.3117   p=0.0297   p=0.9919 p=0.3005 p=0.6129 

 

Whatever 

time   
p=0.5264 

  
p=0.0597 

  
p=0.9999 p=0.3128 p=0.8378 

Wechsler 

Memory Scale-

Immediate 

recall 

M0 - M-24 

0.17 -0.16 -0.32 -0.02 -0.77 -0.88 -2.03 -1.14 0.84 -0.56 1.16 

[-0.14, 0.48] [-0.75, 0.42] [-0.98, 0.34] [-0.41, 0.36] [-1.44, -0.10] [-1.66, -0.10] [-2.75, -1.30] [-2.08, -0.21] [-0.32, 2.00] [-1.57, 0.45] [-0.17, 2.48] 

  p=0.3409   p=0.0270   p=0.1563 p=0.2742 p=0.0862 

 
M0 - M-36 

0.29 -0.22 -0.48 -0.01 -1.04 -1.18 -2.90 -1.74 1.09 -0.70 1.58 

[-0.13, 0.72] [-1.02, 0.57] [-1.38, 0.41] [-0.54, 0.52] [-1.95, -0.12] [-2.25, -0.11] [-3.90, -1.91] [-3.02, -0.46] [-0.50, 2.69] [-2.08, 0.68] [-0.24, 3.39] 

  p=0.2888   p=0.0301   p=0.1778 p=0.3202 p=0.0879 

 
M0 - M-60 0.65 -0.31 -0.83 0.07 -1.33 -1.52 -4.37 -2.99 1.27 -0.69 2.10 



[0.06, 1.23] [-1.41, 0.79] [-2.06, 0.41] [-0.66, 0.81] [-2.60, -0.06] [-3.00, -0.04] [-5.75, -2.99] [-4.75, -1.22] [-0.93, 3.47] [-2.60, 1.22] [-0.40, 4.60] 

  p=0.1873   p=0.0442   p=0.2559 p=0.4783 p=0.0995 

 

Whatever 

time   
p=0.2212 

  
p=0.0744 

  
p=0.2052 p=0.2010 p=0.2297 

Category 

Fluency test 

(words) 

M0 - M-24 

-0.09 -0.31 -0.22 -0.63 -0.50 0.09 -1.66 -1.23 0.37 0.31 0.59 

[-0.29, 0.10] [-0.68, 0.07] [-0.64, 0.21] [-0.86, -0.40] [-0.89, -0.11] [-0.37, 0.56] [-2.09, -1.24] [-1.75, -0.70] [-0.30, 1.05] [-0.31, 0.93] [-0.20, 1.38] 

  p=0.3180   p=0.6923   p=0.2720 p=0.3273 p=0.1408 

 
M0 - M-36 

-0.14 -0.46 -0.32 -0.95 -0.75 0.14 -2.50 -1.84 0.56 0.46 0.89 

[-0.43, 0.15] [-1.01, 0.10] [-0.96, 0.31] [-1.30, -0.59] [-1.33, -0.16] [-0.56, 0.83] [-3.13, -1.86] [-2.63, -1.05] [-0.44, 1.57] [-0.47, 1.39] [-0.30, 2.07] 

  p=0.3180   p=0.6923   p=0.2720 p=0.3273 p=0.1408 

 
M0 - M-60 

-0.23 -0.76 -0.54 -1.58 -1.24 0.23 -4.16 -3.06 0.94 0.77 1.48 

[-0.72, 0.26] [-1.69, 0.16] [-1.60, 0.52] [-2.16, -0.99] [-2.22, -0.27] [-0.93, 1.39] [-5.22, -3.10] [-4.38, -1.75] [-0.74, 2.61] [-0.78, 2.32] [-0.49, 3.44] 

  p=0.3180   p=0.6923   p=0.2720 p=0.3273 p=0.1408 

 

Whatever 

time   
p=0.3180 

  
p=0.6923 

  
p=0.2720 p=0.3273 p=0.1408 

TMT-A 

(seconds)2 
M0 - M-24 

0.01 0.03 0.02 0.02 0.05 0.04 0.26 0.12 -0.12 0.02 -0.14 

[-0.02, 0.03] [-0.02, 0.07] [-0.03, 0.07] [-0.01, 0.05] [-0.00, 0.10] [-0.02, 0.10] [0.20, 0.31] [0.05, 0.20] [-0.21, -0.03] [-0.06, 0.10] [-0.24, -0.03] 

  p=0.4774   p=0.2156   p=0.0095 p=0.6227 p=0.0087 

 
M0 - M-36 

0.01 0.04 0.02 0.03 0.07 0.05 0.36 0.18 -0.17 0.03 -0.19 

[-0.03, 0.04] [-0.03, 0.10] [-0.05, 0.09] [-0.01, 0.07] [-0.01, 0.14] [-0.03, 0.13] [0.28, 0.44] [0.08, 0.27] [-0.29, -0.05] [-0.08, 0.13] [-0.33, -0.05] 

  p=0.5067   p=0.2410   p=0.0075 p=0.6352 p=0.0075 

 
M0 - M-60 

0.01 0.04 0.03 0.05 0.09 0.06 0.53 0.26 -0.24 0.03 -0.27 

[-0.04, 0.05] [-0.05, 0.12] [-0.07, 0.12] [-0.01, 0.10] [-0.01, 0.19] [-0.06, 0.17] [0.42, 0.63] [0.12, 0.39] [-0.41, -0.08] [-0.12, 0.18] [-0.46, -0.08] 

  p=0.6031   p=0.3299   p=0.0045 p=0.6769 p=0.0060 

 

Whatever 

time   
p=0.6589 

  
p=0.2913 

  
p=0.0139 p=0.8606 p=0.0234 

TMT-B 

(seconds)2 
M0 - M-24 

0.03 0.06 0.02 0.05 0.11 0.07 0.34 0.16 -0.18 0.04 -0.20 

[-0.00, 0.06] [-0.00, 0.11] [-0.04, 0.09] [0.02, 0.09] [0.04, 0.17] [-0.01, 0.14] [0.26, 0.41] [0.07, 0.25] [-0.30, -0.06] [-0.05, 0.14] [-0.33, -0.07] 

  p=0.4930   p=0.0841   p=0.0028 p=0.3765 p=0.0028 

 
M0 - M-36 

0.04 0.08 0.03 0.08 0.15 0.09 0.48 0.23 -0.25 0.06 -0.28 

[-0.00, 0.08] [-0.00, 0.15] [-0.06, 0.11] [0.03, 0.13] [0.06, 0.24] [-0.02, 0.19] [0.38, 0.58] [0.10, 0.36] [-0.41, -0.09] [-0.07, 0.19] [-0.46, -0.10] 

  p=0.5184   p=0.0958   p=0.0020 p=0.3869 p=0.0023 

 
M0 - M-60 

0.06 0.11 0.03 0.12 0.22 0.10 0.71 0.35 -0.37 0.07 -0.40 

[0.01, 0.12] [0.00, 0.21] [-0.09, 0.15] [0.05, 0.19] [0.10, 0.34] [-0.03, 0.24] [0.57, 0.85] [0.18, 0.53] [-0.58, -0.15] [-0.11, 0.25] [-0.64, -0.15] 

  p=0.6001   p=0.1408   p=0.0010 p=0.4247 p=0.0015 

 

Whatever 

time   
p=0.6710 

  
p=0.1365 

  
p=0.0023 p=0.6482 p=0.0057 



MoCA total 

score 
M0 - M-24 

0.00 -0.17 -0.39 -0.42 -0.83 -0.50 -3.99 -2.09 1.63 -0.11 2.02 

[-0.29, 0.30] [-0.72, 0.39] [-1.01, 0.23] [-0.77, -0.07] [-1.47, -0.19] [-1.23, 0.23] [-4.71, -3.27] [-2.96, -1.22] [0.54, 2.72] [-1.05, 0.84] [0.78, 3.26] 

  p=0.2162   p=0.1822   p=0.0033 p=0.8247 p=0.0014 

 
M0 - M-36 

0.04 -0.21 -0.49 -0.57 -1.17 -0.70 -5.41 -2.91 2.17 -0.21 2.66 

[-0.33, 0.41] [-0.91, 0.48] [-1.25, 0.28] [-1.03, -0.12] [-1.98, -0.36] [-1.62, 0.23] [-6.31, -4.50] [-4.02, -1.81] [0.80, 3.54] [-1.40, 0.98] [1.10, 4.22] 

  p=0.2132   p=0.1391   p=0.0020 p=0.7270 p=0.0009 

 
M0 - M-60 

0.17 -0.23 -0.48 -0.76 -1.69 -1.01 -7.08 -4.09 2.68 -0.52 3.17 

[-0.27, 0.60] [-1.05, 0.59] [-1.39, 0.42] [-1.32, -0.21] [-2.65, -0.73] [-2.12, 0.10] [-8.14, -6.02] [-5.40, -2.77] [1.06, 4.31] [-1.94, 0.89] [1.32, 5.02] 

  p=0.2942   p=0.0747   p=0.0013 p=0.4678 p=0.0008 

 

Whatever 

time   
p=0.4605 

  
p=0.1916 

  
p=0.0050 p=0.6218 p=0.0027 

CDR sum of 

boxes 
M0 - M-24 

-0.02 -0.00 0.06 0.43 0.19 -0.11 2.48 2.44 0.03 -0.17 -0.03 

[-0.15, 0.11] [-0.25, 0.24] [-0.22, 0.34] [0.27, 0.59] [-0.09, 0.48] [-0.45, 0.24] [2.17, 2.79] [2.06, 2.83] [-0.47, 0.53] [-0.61, 0.27] [-0.60, 0.54] 

  p=0.6760   p=0.5412   p=0.9110 p=0.4566 p=0.9127 

 
M0 - M-36 

-0.04 -0.01 0.08 0.54 0.26 -0.13 3.40 3.19 -0.13 -0.21 -0.21 

[-0.21, 0.13] [-0.32, 0.30] [-0.28, 0.44] [0.33, 0.75] [-0.11, 0.63] [-0.57, 0.31] [3.01, 3.80] [2.69, 3.69] [-0.77, 0.51] [-0.77, 0.36] [-0.94, 0.52] 

  p=0.6698   p=0.5620   p=0.6912 p=0.4679 p=0.5762 

 
M0 - M-60 

-0.09 -0.02 0.09 0.63 0.37 -0.15 4.75 4.03 -0.64 -0.24 -0.73 

[-0.30, 0.12] [-0.41, 0.38] [-0.37, 0.55] [0.36, 0.91] [-0.11, 0.84] [-0.72, 0.42] [4.23, 5.26] [3.39, 4.67] [-1.47, 0.19] [-0.97, 0.49] [-1.67, 0.22] 

  p=0.7028   p=0.6086   p=0.1323 p=0.5194 p=0.1302 

 

Whatever 

time   
p=0.8757 

  
p=0.6823 

  
p=<.0001 p=0.8948 p=0.0015 

White matter 

hyperintensities 

(cm3)2 

M0 - M-24 

-0.46 -0.48 -0.04 -0.16 -0.35 -0.10 -0.21 0.16 0.31 -0.06 0.35 

[-0.63, -0.30] [-0.77, -0.19] [-0.35, 0.27] [-0.37, 0.05] [-0.71, 0.02] [-0.51, 0.30] [-0.61, 0.20] [-0.38, 0.70] [-0.34, 0.95] [-0.57, 0.44] [-0.36, 1.06] 

  p=0.8031   p=0.6095   p=0.3507 p=0.8006 p=0.3384 

 
M0 - M-36 

-0.44 -0.40 0.02 -0.13 -0.29 -0.08 -0.14 0.29 0.41 -0.10 0.39 

[-0.60, -0.27] [-0.68, -0.11] [-0.29, 0.33] [-0.34, 0.08] [-0.65, 0.08] [-0.48, 0.32] [-0.54, 0.27] [-0.24, 0.82] [-0.21, 1.04] [-0.60, 0.40] [-0.30, 1.08] 

  p=0.8927   p=0.6899   p=0.1944 p=0.6876 p=0.2644 

 
M0 - M-60 

-0.25 -0.20 0.05 -0.02 -0.04 0.03 0.11 0.48 0.45 -0.03 0.40 

[-0.39, -0.11] [-0.45, 0.06] [-0.22, 0.32] [-0.20, 0.16] [-0.36, 0.28] [-0.33, 0.38] [-0.24, 0.46] [0.02, 0.93] [-0.10, 1.00] [-0.47, 0.42] [-0.21, 1.01] 

  p=0.7134   p=0.8877   p=0.1066 p=0.9109 p=0.1965 

 

Whatever 

time   
p=0.1210 

  
p=0.5816 

  
p=0.2834 p=0.1401 p=0.6411 

Cortical SUVr M0 - M-24 0.01 0.01 0.01 0.01 0.02 0.01 0.01 0.02 0.01 0.00 0.01 



[0.00, 0.01] [0.01, 0.02] [-0.00, 0.01] [0.00, 0.01] [0.01, 0.02] [-0.00, 0.01] [0.00, 0.02] [0.01, 0.03] [0.00, 0.02] [-0.01, 0.01] [-0.01, 0.02] 

  p=0.0844   p=0.1647   p=0.0360 p=0.9984 p=0.3030 

 
M0 - M-36 

0.01 0.02 0.01 0.01 0.02 0.01 0.02 0.03 0.02 0.00 0.01 

[0.01, 0.02] [0.01, 0.03] [-0.00, 0.02] [0.01, 0.02] [0.01, 0.03] [-0.00, 0.02] [0.01, 0.03] [0.02, 0.05] [0.00, 0.04] [-0.02, 0.02] [-0.01, 0.03] 

  p=0.0844   p=0.1647   p=0.0360 p=0.9984 p=0.3030 

 
M0 - M-60 

0.02 0.03 0.01 0.02 0.04 0.01 0.03 0.05 0.03 0.00 0.02 

[0.01, 0.03] [0.02, 0.05] [-0.00, 0.03] [0.01, 0.03] [0.02, 0.06] [-0.01, 0.03] [0.01, 0.05] [0.03, 0.08] [0.00, 0.06] [-0.03, 0.03] [-0.02, 0.05] 

  p=0.0844   p=0.1647   p=0.0360 p=0.9984 p=0.3030 

  
Whatever 

time 
    p=0.0844     p=0.1647     p=0.0360 p=0.9984 p=0.3030 

 

1
Adjustments: age (years), Education participant (years), ApoE4 (yes vs no), History of cardiovascular disease (yes vs no), BMI (Kg/m2) + Intra-Cranial 

Volume (ICV only for WMH) and their interaction with time; ADAS, Alzheimer’s disease assessment scale; CDR, Clinical Dementia Rating; MMSE, Mini 

Mental State Examination; MoCA, Montreal Cognitive Assessment; TMT, Trail Making Test; SUVr, standard uptake value ratio. Results from mixed linear 

regression models. 
2
variable with log transformation; 
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(Chinthaka) Heyn, BSC, PhD, MD, FRCPC Rev February 2021 U.B.C. Clinic for AD & Related Disorders: Ging-Yuek Robin Hsiung, MD, 

MHSc, FRCPC Ellen Kim, BA Benita Mudge, BS Vesna Sossi, PhD Howard Feldman, MD, FRCPC – Past Investigator Michele Assaly, MA – 

Past Investigator St. Joseph’s Health Care: Elizabeth Finger, MD Stephen Pasternak, MD Irina Rachinsky, MD Andrew Kertesz, MD – Past 

Investigator Dick Drost, MD – Past Investigator John Rogers, MD – Past Investigator Northwestern University: Ian Grant, MD Brittanie Muse, 

MSPH Emily Rogalski, PhD Jordan Robson M.-Marsel Mesulam, MD – Past Investigator Diana Kerwin, MD – Past Investigator Chuang-Kuo 

Wu, MD, PhD – Past Investigator Nancy Johnson, PhD – Past Investigator Kristine Lipowski, MA– Past Investigator Sandra Weintraub, PhD – 

Past Investigator Borna Bonakdarpour, MD– Past Investigator Nathan Kline Institute: Nunzio Pomara, MD Raymundo Hernando, MD Antero 

Sarrael, MD University of California, San Francisco: Howard J. Rosen, MD Bruce L. Miller, MD David Perry, MD Georgetown University 

Medical Center: Raymond Scott Turner, MD, PhD Kathleen Johnson, NP Brigid Reynolds, NP Kelly MCCann, BA Jessica Poe, BS Brigham and 

Women's Hospital: Reisa A. Sperling, MD Keith A. Johnson, MD Gad A. Marshall, MD Stanford University: Jerome Yesavage, MD Joy L. 

Taylor, PhD Steven Chao, MD, PhD Jaila Coleman, BA Jessica D. White, BA – Past Investigator Barton Lane, MD – Past Investigator Allyson 

Rosen, PhD – Past Investigator Jared Tinklenberg, MD – Past Investigator Banner Sun Health Research Institute: Christine M. Belden, PsyD 

Alireza Atri, MD, PhD Bryan M. Spann, DO, PhD Kelly A. Clark Edward Zamrini, MD – Past Investigator Marwan Sabbagh, MD – Past 

Investigator Boston University: Ronald Killiany, PhD Robert Stern, PhD Jesse Mez, MD, MS Neil Kowall, MD – Past Investigator Andrew E. 

Budson, MD – Past Investigator Howard University: Thomas O. Obisesan, MD, MPH Oyonumo E. Ntekim, MD, PhD Saba Wolday, MSc Javed 



I. Khan, MD Evaristus Nwulia, MD Sheeba Nadarajah, PhD Case Western Reserve University: Alan Lerner, MD Paula Ogrocki, PhD Curtis 

Tatsuoka, PhD Parianne Fatica, BA, CCRC University of California, Davis – Sacramento: Evan Fletcher, PhD Pauline Maillard, PhD John 

Olichney, MD Charles DeCarli, MD Owen Carmichael, PhD – Past Investigator Dent Neurologic Institute: Vernice Bates, MD Rev February 

2021 Horacio Capote, MD Michelle Rainka, PharmD, CCRP Parkwood Institute: Michael Borrie, MB ChB T-Y Lee, PhD Dr Rob Bartha, PhD 

University of Wisconsin: Sterling Johnson, PhD Sanjay Asthana, MD Cynthia M. Carlsson, MD, MS Banner Alzheimer's Institute: Allison 

Perrin, PhD Anna Burke, PhD – Past Investigator Ohio State University: Douglas W. Scharre, MD Maria Kataki, MD, PhD Rawan Tarawneh, 

MD Brendan Kelley, MD – Past Investigator Albany Medical College: David Hart, MD Earl A. Zimmerman, MD Dzintra Celmins, MD 

University of Iowa College of Medicine Delwyn D. Miller, PharmD, MD Laura L. Boles Ponto, PhD Karen Ekstam Smith, RN Hristina Koleva, 

MD Hyungsub Shim, MD Ki Won Nam, MD – Past Investigator Susan K. Schultz, MD – Past Investigator Wake Forest University Health 

Sciences: Jeff D. Williamson, MD, MHS Suzanne Craft, PhD Jo Cleveland, MD Mia Yang, MD– Past Investigator Kaycee M. Sink, MD, MAS – 

Past Investigator Rhode Island Hospital: Brian R. Ott, MD Jonathan Drake, MD Geoffrey Tremont, PhD Lori A. Daiello, Pharm.D, ScM 

Jonathan D. Drake, MD Cleveland Clinic Lou Ruvo Center for Brain Health: Marwan Sabbagh, MD Aaron Ritter, MD Charles Bernick, MD, 

MPH – Past Investigator Donna Munic, PhD – Past Investigator Akiva Mintz, MD, PhD – Past Investigator Roper St. Francis Healthcare: 

Abigail O’Connelll, MS, APRN, FNP-C Jacobo Mintzer, MD, MBA Arthur Wiliams, BS Houston Methodist Neurological Institute: Joseph 

Masdeu, PhD Barrow Neurological Institute: Jiong Shi, MD, PhD Angelica Garcia, BS Marwan Sabbagh – Past Investigator Vanderbilt 

University Medical Center: Paul Newhouse, PhD Long Beach VA Neuropsychiatric Research Program: Steven Potkin, PhD Butler Hospital 

Memory and Aging Program: Stephen Salloway, MD, MS Paul Malloy, PhD Stephen Correia, PhD Neurological Care of CNY: Smita Kittur, 

MD – Past Investigator Hartford Hospital, Olin Neuropsychiatry Research Center: Godfrey D. Pearlson, MD – Past Investigator Karen Blank, 



MD – Past Investigator Karen Anderson, RN – Past Investigator Dartmouth-Hitchcock Medical Center: Laura A. Flashman, PhD – Past 

Investigator Marc Seltzer, MD – Past Investigator Mary L. Hynes, RN, MPH – Past Investigator Robert B. Santulli, MD – Past Investigator Rev 

February 2021 Cornell University Norman Relkin, MD, PhD – Past Investigator Gloria Chiang, MD – Past Investigator Michael Lin, MD – Past 

Investigator Lisa Ravdin, PhD – Past Investigator Athena Lee, PhD Rev February 2021 II. DOD ADNI Part A: Leadership and Infrastructure 

Principal Investigator Michael W. Weiner, MD University of California, San Francisco ATRI PI and Director of Coordinating Center Clinical 

Core Paul Aisen, MD University of Southern California Co Director Clinical Core Ron Petersen Mayo Clinic Executive Committee Michael W. 

Weiner, MD University of California, San Francisco Paul Aisen, MD University of Southern California Ronald Petersen, MD, PhD Mayo Clinic, 

Rochester Robert C. Green, MD, MPH Brigham and Women’s Hospital/ Harvard Medical School Danielle Harvey, PhD University of 

California, Davis Clifford R. Jack, Jr., MD Mayo Clinic, Rochester William Jagust, MD University of California, Berkeley John C. Morris, MD 

Washington University St. Louis Andrew J. Saykin, PsyD Indiana University Leslie M. Shaw, PhD Perelman School of Medicine, University of 

Pennsylvania Arthur W. Toga, PhD University of Southern California John Q. Trojanowki, MD, PhD Perelman School of Medicine, University 

of Pennsylvania Psychological Evaluation/PTSD Core Thomas Neylan, MD University of California, San Francisco Traumatic Brain Injury/TBI 

Core Jordan Grafman, PhD Rehabilitation Institute of Chicago, Feinberg School of Medicine, Northwestern University Data and Publication 

Committee (DPC) Robert C. Green, MD, MPH BWH/HMS (Chair) Resource Allocation Review Committee Tom Montine, MD, PhD University 

of Washington (Chair) Clinical Core Leaders and Key Personnel Michael W. Weiner MD Core PI Ronald Petersen, MD, PhD Mayo Clinic, 

Rochester (Core PI) Paul Aisen, MD University of Southern California (Core PI) Gustavo Jimenez, MBS University of Southern California 

Michael Donohue, PhD University of Southern California Devon Gessert, BS University of Southern California Jennifer Salazar, MBS 

University of Southern California Caileigh Zimmerman, MS University of Southern California Sarah Walter, MSc University of Southern 



California Olusegun Adegoke, MSc University of Southern California Payam Mahboubi, MPH University of Southern California Rev February 

2021 Lindsey Hergesheimer, BS University of Southern California Sarah Danowski, MA University of Southern California Godfrey Coker, 

MBA, MPH University of Southern California Taylor Clanton, MPH University of Southern California Jeremy Pizzola, BA University of 

Southern California Elizabeth Shaffer, BS University of Southern California Catherine Nguyen-Barrera, MS University of Southern California 

San Francisco Veterans Affairs Medical Center Thomas Neylan, MD University of California, San Francisco Jacqueline Hayes University of 

California, San Francisco Shannon Finley University of California, San Francisco Biostatistics Core Leaders and Key Personnel Danielle 

Harvey, PhD University of California, Davis (Core PI) Michael Donohue, PhD University of California, San Diego MRI Core Leaders and Key 

Personnel Clifford R. Jack, Jr., MD Mayo Clinic, Rochester (Core PI) Matthew Bernstein, PhD Mayo Clinic, Rochester Bret Borowski, RT 

Mayo Clinic Jeff Gunter, PhD Mayo Clinic Matt Senjem, MS Mayo Clinic Kejal Kantarci Mayo Clinic Chad Ward Mayo Clinic Duygu Tosun-

Turgut, PhD University of California, San Francisco Stephanie Rossi Chen, BA NCIRE / The Vererans Health Research Institute PET Core 

Leaders and Key Personnel Susan Landau, PhD University of California, Berkeley Core PI Robert A. Koeppe, PhD University of Michigan 

Norm Foster, MD University of Utah Eric M. Reiman, MD Banner Alzheimer’s Institute Kewei Chen, PhD Banner Alzheimer’s Institute 

Neuropathology Core Leaders John C. Morris, MD Washington University St. Louis Richard J. Perrin, MD, PhD Washington University St. 

Louis Erin Franklin, MS Washington University St. Louis Biomarkers Core Leaders and Key Personnel Leslie M. Shaw, PhD Perelman School 

of Medicine, University of Pennsylvania John Q. Trojanowki, MD, PhD Perelman School of Medicine, University of Pennsylvania Magdalena 

Korecka, PhD Perelman School of Medicine, University of Pennsylvania Michal Figurski, PhD Perelman School of Medicine, University of 

Pennsylvania Informatics Core Leaders and Key Personnel Arthur W. Toga, PhD University of Southern California (Core PI) Karen Crawford 

University of Southern California Rev February 2021 Scott Neu, PhD University of Southern California Genetics Core Leaders and Key 



Personnel Andrew J. Saykin, PsyD University Tatiana M. Foroud, PhD Indiana University Steven Potkin, MD UC UC Irvine Li Shen, PhD 

Indiana University Kelley Faber, MS, CCRC Indiana University Sungeun Kim, PhD Indiana University Kwangsik Nho, PhD Indiana University 

Kristi Wilmes, MS, CCRP NCRAD Part B: Investigators By Site University of Southern California: Lon S. Schneider, MD Sonia Pawluczyk, 

MD Mauricio Becerra, MD Liberty Teodoro, RN Karen Dagerman, MS Bryan M. Spann, DO, PhD – Past Investigator University of California, 

San Diego: James Brewer, MD, PhD Helen Vanderswag, RN Adam Fleisher, MD – Past Investigator Columbia University Medical Center: 

Yaakov Stern, PhD Lawrence S. Honig, MD, PhD Akiva Mintz, MD, PhD Rush University Medical Center: Raj C. Shah, MD Ajay Sood, MD, 

PhD Kimberly S. Blanchard, DNP, APRN, NP-C Debra Fleischman, PhD – Past Investigator Konstantinos Arfanakis, PhD – Past Investigator 

Wien Center: Dr. Ranjan Duara MD PI Dr. Daniel Varon MD Co-PI Maria T Greig HP Coordinator Duke University Medical Center: P. Murali 

Doraiswamy, MBBS, FRCP Jeffrey R. Petrella, MD Olga James, MD– Past Investigator Salvador Borges-Neto, MD Terence Z. Wong, MD 

University of Rochester Medical Center: Anton P. Porsteinsson, MD Bonnie Goldstein, MS, NP Kimberly S. Martin, RN University of 

California, Irvine: Gaby Thai, MD Aimee Pierce, MD Christopher Reist, MD Beatriz Yanez, RN Elizabeth Sosa, PhD Megan Witbracht, PhD 

Premiere Research Inst (Palm Beach Neurology): Carl Sadowsky, MD Walter Martinez, MD Teresa Villena, MD University of California, San 

Francisco: Howard Rosen, MD David Perry Georgetown University Medical Center: Raymond Scott Turner, MD, PhD Kathleen Johnson, NP 

Brigid Reynolds, NP Kelly MCCann, BA Jessica Poe, BS Brigham and Women's Hospital: Reisa A. Sperling, MD Keith A. Johnson, MD Rev 

February 2021 Gad Marshall, MD Banner Sun Health Research Institute: Christine M. Belden, PsyD Alireza Atri, MD, PhD Bryan M. Spann, 

DO, PhD Kelly A. Clark Edward Zamrini, MD – Past Investigator Marwan Sabbagh, MD – Past Investigator Howard University: Thomas O. 

Obisesan, MD, MPH Oyonumo E. Ntekim, MD, PhD Saba Wolday, MSc Evaristus Nwulia, MD Sheeba Nadarajah, PhD, RN University of 

Wisconsin: Sterling Johnson, PhD Sanjay Asthana, MD Cynthia M. Carlsson, MD, MS University of Washington: Elaine R. Peskind, MD Eric 



C. Petrie, MD, MS Gail Li, MD, PhD Stanford University: Jerome Yesavage, MD Joy L. Taylor, PhD Steven Chao, MD, PhD Jaila Coleman, 

BA Jessica D. White, BA – Past Investigator Barton Lane, MD – Past Investigator Allyson Rosen, PhD – Past Investigator Jared Tinklenberg, 

MD – Past Investigator Cornell University: Michael Lin, PhD Gloria Chiang, MD Lisa Ravdin, PhD Norman Relkin, MD, PhD – Past 

Investigator Roper St. Francis Healthcare: Abigail O’Connelll, MS, APRN, FNP-C Jacobo Mintzer, MD, MBA Arthur Wiliams, BS Rev 

February 2021 III. ADNI Depression Part A: Leadership and Infrastructure Principal Investigator Scott Mackin, PhD University of California, 

San Francisco ATRI Coordinating Center Clinical Core Paul Aisen, MD University of Southern California Rema Raman, PhD University of 

Southern California Gustavo Jimenez-Maggiora, MBS University of Southern California Michael Donohue, PhD University of Southern 

California Devon Gessert, BS University of Southern California Jennifer Salazar, MBS University of Southern California Caileigh Zimmerman, 

MS University of Southern California Sarah Walter, MSc University of Southern California Olusegun Adegoke, MSc University of Southern 

California Payam Mahboubi, MPH University of Southern California Executive Committee Scott Mackin, PhD University of California, San 

Francisco Michael W. Weiner, MD University of California, San Francisco Paul Aisen, MD University of Southern California Rema Raman, 

PhD University of Southern California Clifford R. Jack, Jr., MD Mayo Clinic, Rochester Susan Landau, PhD University of California, Berkeley 

Andrew J. Saykin, PsyD Indiana University Arthur W. Toga, PhD University of Southern California Charles DeCarli, MD University of 

California, Davis Robert A. Koeppe, PhD University of Michigan Data and Publication Committee (DPC) Robert C. Green, MD, MPH 

BWH/HMS (Chair) Erin Drake, MA BWM/HMS (Director) Clinical Core Leaders Michael W. Weiner MD Core PI Paul Aisen, MD University 

of Southern California Rema Raman, PhD University of Southern California Mike Donohue, PhD University of Southern California Psychiatry 

Site Leaders and Key Personnel Scott Mackin, PhD University of California, San Francisco Craig Nelson, MD University of California, San 

Francisco David Bickford, BA University of California, San Francisco Meryl Butters, PhD University of Pittsburgh Michelle Zmuda, MA 



University of Pittsburgh MRI Core Leaders and Key Personnel Rev February 2021 Clifford R. Jack, Jr., MD Mayo Clinic, Rochester (Core PI) 

Matthew Bernstein, PhD Mayo Clinic, Rochester Bret Borowski, RT Mayo Clinic, Rochester Jeff Gunter, PhD Mayo Clinic, Rochester Matt 

Senjem, MS Mayo Clinic, Rochester Kejal Kantarci, MD Mayo Clinic, Rochester Chad Ward, BA Mayo Clinic, Rochester Denise Reyes, BS 

Mayo Clinic, Rochester PET Core Leaders and Key Personnel Robert A. Koeppe, PhD University of Michigan Susan Landau, PhD University of 

California, Berkeley Informatics Core Leaders and Key Personnel Arthur W. Toga, PhD University of Southern California (Core PI) Karen 

Crawford University of Southern California Scott Neu, PhD University of Southern California Genetics Core Leaders and Key Personnel 

Andrew J. Saykin, PsyD Indiana University Tatiana M. Foroud, PhD Indiana University Kelley M. Faber, MS, CCRC Indiana University 

Kwangsik Nho, PhD Indiana University Kelly N. Nudelman Indiana University Part B: Investigators By Site University of California, San 

Francisco: Scott Mackin, PhD Howard Rosen, MD Craig Nelson, MD David Bickford, BA Yiu Ho Au, BA Kelly Scherer, BS Daniel 

Catalinotto, BA Samuel Stark, BA Elise Ong, BA Dariella Fernandez, BA University of Pittsburgh: Meryl Butters, PhD Michelle Zmuda, BS 

Oscar L. Lopez, MD MaryAnn Oakley, MA Donna M. Simpson, CRNP, MPH 

 

 

 

 


