APPENDIX: MRI protocol appendix
T1- and T2-weighted baseline images of each subject were first aligned to each other using the AIR package (Woods et al., 1992). The same procedure was applied for the T1- and T2-weighted follow-up scans. Next, the T1-weighted follow-up image of each subject was aligned to the corresponding T1-weighted baseline image. The corresponding rigid-body transformation parameters were applied to the T2-weighted follow-up image, creating a set of four images aligned to each other. These images were then analyzed with a voxel-based morphometry (VBM) protocol (Good et al., 2001) using SPM99 normalization and segmentation tools (http://www.fil.ion.ucl.ac.uk/spm). To account for the structural characteristics of the aged brain, the protocol was optimized in the following three main ways.

1) Grey matter (GM), white matter (WM), and cerebro-spinal fluid (CSF) templates specific to the 3C-Dijon-MRI were created using a sub-sample of 150 men and 150 women matched for age, proportion with high blood pressure, and education level. Each subject’s baseline T1 image was first segmented using MRI default priors to obtain a GM partition image in its native acquisition space. This GM image was then spatially normalized to the specific 3C- Dijon -MRI priors, and corresponding deformation fields were reapplied to the four native images. Resulting T1 normalized volumes were only then segmented using the same 3C- Dijon -MRI priors—providing GM, WM, and CSF partition images for both baseline and follow-up MRI sessions.

2) Obtaining good segmentation of the CSF compartment requires accurate definition of its borders. Accordingly, we performed multi-spectral segmentation with both the T1 and T2 volumes, again using the 3C- Dijon -MRI priors. This was performed for both baseline and follow-up MRI sessions, and two optimized intracranial volume spaces were defined as the sum of the resulting GM, WM, and CSF partition images from each session.

3) The last customization consisted of defining a common intracranial space, computed as the intersection of the two intracranial spaces resulting from the previous multi-spectral segmentation. The common space was defined based on the hypothesis that the total intracranial volume of the older adult participants did not change during the four-year timespan of the study.

Finally, baseline and follow-up optimized CSF partition images were obtained by subtracting the sum of the GM and WM compartment images (obtained through the first T1 mono-spectral segmentation) from the common intracranial space image. To summarize, the final CSF partition images were derived from multi-spectral segmentation combining T1 and T2 volumes, while the final GM and WM partition images were derived from the segmentation of only the T1 volumes. The improvement provided by this modified CSF segmentation scheme was previously quantified by comparing the absolute CSF volumes obtained with or without inclusion of T2 images in the segmentation process (Lemaître et al., 2005).
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Supplementary Table S1. Association between lateral hippocampal volume at baseline and i) previous and ii) concurrent depression-related measures

	
	WOMEN

 (n=813)
	MEN 

(n=498)

	
	Left HcV
	Right HcV
	Left HcV
	Right HcV

	
	Coeff.
	(95% CI)
	P
	Coeff.
	(95% CI)
	P
	Coeff.
	(95% CI)
	P
	Coeff.
	(95% CI)
	P

	Indicators of previous depression
	
	
	
	
	
	
	
	
	
	
	
	

	History of treated depression
	0.005
	(-0.045, 0.056)
	0.83
	-0.003
	(-0.049, 0.042)
	0.89
	0.037
	(-0.063, 0.137)
	0.47
	0.025
	(-0.070, 0.119)
	0.61

	Age at onset of 1st depression
	0.001
	(-0.002, 0.003)
	0.75
	-0.001
	(-0.003, 0.002)
	0.96
	0.001
	(-0.005, 0.001)
	0.67
	0.001
	(-0.005, 0.006)
	0.85

	Age at last depression
	-0.001
	(-0.006, 0.005)
	0.76
	0.001
	(-0.004, 0.005)
	0.97
	0.016
	(-0.010, 0.041)
	0.14
	0.003
	(-0.029, 0.036)
	0.77

	Hospitalization(s) for depression
	-0.011
	(0.838, -0.120)
	0.84
	0.058
	(-0.036, 0.152)
	0.23
	0.134
	(-0.124, 0.393)
	0.30
	0.028
	(-0.208, 0.264)
	0.81

	Recurrence of depression
	-0.043
	(-0.118, 0.030)
	0.25
	-0.042
	(-0.109, 0.026)
	0.23
	0.018
	(-0.171, 0.208)
	0.85
	0.002
	(-0.178, 0.181)
	0.99

	Severity index of previous depressiona
	
	
	
	
	
	
	
	
	
	
	
	

	No previous depression (Ref.)
	Ref.
	
	
	
	
	
	Ref.
	
	
	
	
	

	Previous depression w/o hospitalization
	0.011
	(-0.043, 0.066)
	0.68
	-0.009
	(-0.058, 0.041)
	0.72
	0.031
	(-0.077, 0.139)
	0.58
	0.033
	(-0.069, 0.136)
	0.52

	Previous depression and hospitalization
	-0.020
	(-0.124, 0.084)
	0.70
	0.021
	(-0.073, 0.12)
	0.66
	0.069
	(-0.167, 0.304)
	0.57
	-0.019
	(-0.242, 0.203)
	0.86

	Indicators of concurrent depression
	
	
	
	
	
	
	
	
	
	
	
	

	Baseline CES-D Scores
	-0.003
	(-0.005, -0.001)
	0.01
	-0.002
	(-0.004,-0.001)
	0.04
	-0.002
	(-0.007, 0.003)
	0.36
	-0.002
	(-0.007, 0.003)
	0.41

	Antidepressant use at baseline
	-0.052
	(-0.131, 0.027)
	0.20
	-0.043
	(-0.115, 0.029)
	0.25
	0.037
	(-0.176, 0.250)
	0.73
	-0.030
	(-0.232, 0.171)
	0.77


Abbreviation: CES-D = Centre for Epidemiologic Studies Depression scale
aThree-level generated severity score of severity of previous treated depression (ref: No previous treated depression; previous depression without hospitalization, previous depression with hospitalization for depression); the levels were modeled using dummy variables. 

The models were adjusted for age, hypertension, education, smoking status, total intracranial volume (TIV), white matter lesion (WML) volume and APOEe4 status.

Supplementary Table S2. Association between indicators of history of treated depression and annualized percent change in lateral hippocampal volume

	
	WOMEN

 (n=813)
	MEN 

(n=498)

	
	Left HcV
	Right HcV
	Left HcV
	Right HcV

	
	Coeff.
	(95% CI)
	P
	Coeff.
	(95% CI)
	P
	Coeff.
	(95% CI)
	P
	Coeff.
	(95% CI)
	P

	Indicators of previous depression
	
	
	
	
	
	
	
	
	
	
	
	

	History of treated depression
	0.073
	(-0.102, 0.248)
	0.41
	0.17
	(-0.021, 0.367)
	0.08
	-0.219
	(-0.558, 0.120)
	0.20
	-0.266
	(-0.643, 0.110)
	0.16

	Age at onset of 1st depression
	0.001
	(-0.011, 0.011)
	0.99
	0.001
	(-0.011, 0.012)
	0.91
	-0.009
	(-0.029, 0.010)
	0.35
	-0.008
	(-0.029, 0.013)
	0.45

	Age at last depression
	-0.020
	(-0.043, 0.003)
	0.08
	-0.013
	(-0.041, 0.015)
	0.36
	-0.022
	(-0.125, 0.080)
	0.54
	0.009
	(-0.150, 0.169)
	0.87

	Hospitalization(s) for depression
	-0.477
	(-0.914, -0.040)
	0.03
	-0.366
	(-0.818, 0.087)
	0.11
	0.601
	(-0.116, 1.319)
	0.10
	0.28
	(-0.511, 1.062)
	0.48

	Recurrence of depression
	0.053
	(-0.208, 0.315)
	0.69
	0.094
	(-0.196, 0.383)
	0.53
	-0.150
	(-0.788, 0.488)
	0.64
	-0.533
	(-1.242, 0.175)
	0.14

	Severity index of previous depression a
	
	
	
	
	
	
	
	
	
	
	
	

	No previous depression (Ref.)
	Ref.
	
	
	Ref.
	
	
	Ref.
	
	
	Ref.
	
	

	Previous depression w/o hospitalization
	0.155
	(-0.034, 0.345)
	0.11
	0.222
	(0.011, 0.432)
	0.04
	-0.319
	(-0.684, 0.046)
	0.09
	-0.321
	(-0.727, 0.086)
	0.12

	Previous depression and hospitalization
	-0.282
	(-0.643, 0.079)
	0.13
	-0.038
	(-0.439, 0.363)
	0.85
	0.303
	(-0.489, 1.094)
	0.45
	0.017
	(-0.864, 0.897)
	0.97


aThree-level generated severity score of severity of previous treated depression (ref: No previous treated depression; previous depression without hospitalization, previous depression with hospitalization for depression); the levels were modeled using dummy variables. 

The models were adjusted for age, hypertension, education, smoking status, total intracranial volume (TIV), white matter lesion (WML) volume and APOEe4 status.

Supplementary Table S3.  CES-D scores at baseline, two-year, and four-year follow-up and the annualized percent change in lateral hippocampal volume 

	
	WOMEN

(n=791)
	MEN
(n= 487)

	
	Left HcV
	Right HcV
	Left HcV
	Right HcV

	
	Coeff.
	(95% CI)
	P
	Coeff.
	(95% CI)
	P
	Coeff.

	(95% CI)
	P
	Coeff.
	(95% CI)
	P

	Model 1:  Baseline CES-D scores and antidepressant usea

	Antidepressant use
	-0.134
	(-0.410, 0.142)
	0.34
	-0.013
	(-0.320, 0.294)
	0.93
	-0.009
	(-0.025, 0.008)
	0.31
	-0.697
	(-1.49, 0.098)
	0.09

	CES-D score at T0 [Baseline]
	0.005
	(-0.003, 0.013)
	0.19
	0.002
	(-0.007, 0.012)
	0.59
	-0.72
	(-1.432, -0.006)
	0.05
	-0.016
	(-0.035, 0.002)
	0.08

	Model 2: Baseline CES-D score and the change in scores between T0 and T1

	CES-D score at T0 [Baseline]
	0.014
	(0.004, 0.024)
	0.005
	0.007
	(-0.004, 0.019)
	0.22
	-0.006
	(-0.027, 0.014)
	0.53
	-0.01
	(-0.032, 0.013)
	0.40

	Δ T1-T0 CES-D score 
	0.017
	(0.006, 0.028)
	0.003
	0.009
	(-0.004, 0.021)
	0.18
	0.005
	(-0.017, 0.027)
	0.64
	0.012
	(-0.012, 0.036)
	0.33

	Model 3:  Baseline CES-D score, the change in scores between T1 and T0, and between T2 and T1

	CES-D score at T0 [Baseline]
	0.015
	(0.004, 0.026)
	0.01
	0.008
	(-0.004, 0.020)
	0.21
	-0.003
	(-0.026, 0.019)
	0.76
	-0.004
	(-0.029, 0.020)
	0.74

	Δ T1-T0 CES-D score 
	0.018
	(0.004, 0.031)
	0.01
	0.010
	(-0.005, 0.025)
	0.21
	-0.010
	(-0.016, 0.036)
	0.45
	0.021
	(-0.007, 0.049)
	0.15

	Δ T2-T1 CES-D score 
	0.002
	(-0.010, 0.013)
	0.78
	0.002
	(-0.011, 0.015)
	0.78
	0.009
	(-0.017, 0.035)
	0.50
	0.017
	(-0.012, 0.045)
	0.25


Abbreviations: CES-D = Centre for Epidemiologic Studies Depression scale

aCES-D scores and antidepressant use were modeled separately. 

All models are adjusted for age, education, total intracranial volume (TIV), hypertension, smoking status, white matter lesion (WML) progression, and APOEe4 genotype.

Positive values for CES-D score changes (Δ) indicate worsening of depressive symptoms between the time points.
