Supplemental Material


DoD-ADNI Study Visits
Baseline visit data was available for 167 participants. For those that did not have usable baseline visit data, follow-up visit data was used (12-month visit: n=12; tau visit: n=1; tau2 visit: n=3). The 12-month visit was conducted 12 months after the baseline visit. The tau visits were added as an addendum to the DoD-ADNI study; the tau2 visit was conducted 12 months after the initial tau visit.

The Clinician-Administered PTSD Scale (CAPS) and medical history review were conducted during the screening process. All follow-up visits included the MRI scan, vital signs (e.g., blood pressure), medication review, and neuropsychological battery.

Detailed information about DoD-ADNI study visit procedures can be accessed at the following links:
Protocol: https://adni.loni.usc.edu/wp-content/uploads/2013/09/DOD-ADNI-IRB-Approved-Final-protocol-08072012.pdf
Tau protocol addendum: https://adni.loni.usc.edu/wp-content/uploads/2015/02/01_DOD-ADNI_Tau-Addendum-Protocol_23Oct2014.pdf
Procedures manual: https://adni.loni.usc.edu/wp-content/uploads/2013/09/DOD-ADNI-PM-12.7.12-FINAL.pdf


Sample and Clinical Characteristics

Supplemental Table 1: Vascular Burden Components and Total Scores
	Component
	n (%)

	Hypertension
	133 (72.68%)

	Diabetes
	75 (40.98%)

	Cardiovascular Disease
	26 (14.21%)

	Atrial Fibrillation
	3 (1.64%)

	Stroke
	4 (2.19%)

	Total Score
	n (%)

	0
	34 (18.58%)

	1
	74 (40.44%)

	2
	58 (31.69%)

	3
	17 (9.29%)



Supplemental Table 2: Cognitive Performance Raw Scores
	Raw Score
	M (SD)

	RAVLT Trial 1
	4.79 (1.44)

	RAVLT Trial 2
	7.10 (1.88)

	RAVLT Trial 3
	8.71 (2.30)

	RAVLT Trial 4
	9.75 (2.26)

	RAVLT Trial 5
	10.54 (2.46)

	RAVLT Trials 1-5
	40.89 (8.56)

	RAVLT Delayed Recall
	6.77 (3.73)

	RAVLT Recognition
	12.64 (2.23)

	Logical Memory I
	12.15 (3.65)

	Logical Memory II
	10.95 (3.53)

	Trail Making Test A
	36.22 (14.40)

	Trail Making Test B
	97.24 (47.24)



Supplemental Figure 1: Histogram of Time Since Injury[image: A graph of injury
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Post hoc analyses were conducted within the TBI group to examine if white matter findings were associated with time since injury. GLM examination of white matter tracts that we previously found to be associated with TBI history revealed that none of the clusters were significantly associated with time since injury (ps>0.05). Robust regression revealed that time since injury was not significantly associated with white matter hyperintensity burden (p=0.343; β=-0.70).

Supplemental Table 3: No Significant Differences in Sample and Clinical Characteristics Between TBI and Military Control Groups
	
	t or X2
	p-value

	Age a
	-1.87
	0.06

	Ethnicity b
	4.01
	0.13

	Race b
	2.72
	0.74

	Years of Education a
	0.55
	0.59

	Baseline MMSE Score a
	0.50
	0.62

	Baseline CDR Score a
	-1.14
	0.26

	PTSD [CAPS] a
	-0.08
	0.94

	Vascular Burden a
	0.35
	0.72


a Denotes two sample t-test.
b Denotes chi-squared test.



Supplemental Table 4: Linear Regressions Reveal No Significant Associations Between Cognitive Performance and Health Conditions
	Cognitive Domain
	TBI History
	PTSD
	Vascular Burden

	
	t
	p-value
	t
	p-value
	t
	p-value

	Verbal Learning
	-0.03
	0.98
	-0.84
	0.40
	-0.71
	0.48

	Verbal Memory
	-0.17
	0.87
	-1.73
	0.09
	0.12
	0.91

	Attention/Executive Functioning
	-0.41
	0.68
	0.65
	0.51
	1.89
	0.06




Tract Profile Interaction Effects
As described in the main text, white matter microstructure interaction effects were present (see Table 1 below), however, post hoc examination revealed that they are driven by small participant groups (see Figures 1-3 below as an example). Further interpretation is therefore not warranted. Examination of these potential interactions in a larger, more evenly distributed sample is an important goal for future work.

Supplemental Table 5: Tract Profile Interaction Effects
	FA/MD
	Tract
	p-values
	Size (mm3)

	TBI History x Age

	FA
	Left uncinate fasciculus
	0.038-0.055
	16.9

	MD
	Parietal body of the corpus callosum
	0.009-0.019
	33.8

	MD
	Genu of the corpus callosum
	0.009-0.018
	20.2

	MD
	Left superior longitudinal fasciculus III
	0.037-0.053
	20.2

	MD
	Left fornix
	0.011-0.021
	33.8

	MD
	Right fornix
	0.015-0.027
	37.1

	PTSD x Age

	MD
	Premotor body of the corpus callosum
	0.033-0.049
	20.2

	MD
	Right superior longitudinal fasciculus I
	0.021-0.035
	23.6

	Vascular Risk x Age

	FA
	Right corticospinal tract
	0.027-0.041
	16.9

	MD
	Left ventral cingulum bundle
	0.010-0.020
	20.2

	TBI History x PTSD

	FA
	Left superior longitudinal fasciculus III
	0.023-0.037
	20.2





Supplemental Figure 2: Line Plot of TBI x Age Interaction on MD in Parietal Body of Corpus Callosum
[image: ]
Military control (MC) participants are shown in blue, and traumatic brain injury (TBI) participants are shown in red. There was a significant interaction between traumatic brain injury (TBI) history and age on mean diffusivity (MD) in the parietal body of the corpus callosum (p=0.009-0.019). Shaded regions indicate 95% confidence intervals.



Supplemental Figure 3: Scatter Plot of TBI x Age Interaction on MD in Parietal Body of Corpus Callosum

[image: ]
Military control (MC) participants are shown in blue, and traumatic brain injury (TBI) participants are shown in red. The TBI x Age interaction appears to be driven by outliers in older participants. Data points for participants aged > 1.5 SD above the mean [n=14] are indicated with a black diamond.



Supplemental Figure 4: TBI x Age Interaction is Driven by Small Participant Groups
[image: ]
Military control (MC) participants are shown in blue, and traumatic brain injury (TBI) participants are shown in red. Post hoc examination in which participants aged > 1.5 SD above the mean [n=14] were removed from analysis reveal no significant interactions (p > 0.05) between TBI history and age on MD in the parietal body of the corpus callosum. Shaded regions indicate 95% confidence intervals. Supplemental Figures 1-3 depict one example of this pattern of results; similar findings were observed for all of the interactions and tracts shown in Supplemental Table 1.






Elastic Net Regularized Regression

Predicting attention/executive functioning performance using white matter microstructure metrics, white matter hyperintensity volume, age, and years of education, the elastic net regularized regression model out-of-sample cross validation predicted R2=0.052 (SE=0.060, Min=0.026, Max=0.066).

The model selects the most conservative tuning parameters (α and λ) within 1 SE of the best Mean Squared Error of the nested 10-fold cross-validation repeated 10 times. The α value determines the weighting of the proportion of lasso and ridge regression penalties (α=0 indicates ridge regression, and α=1 indicates lasso regression). The λ value determines the overall strength of the regularization (λ=0 indicates no shrinking of coefficients, and higher λ indicates stronger shrinking of coefficients). For the attention/executive functioning model, α=0.970 and λ=0.470. The model’s prediction metrics and mean predictive performance can be found below in Tables 2 and 3.

Supplemental Table 6: Elastic Net Prediction Metrics
	
	Variance Explained
	S.E.
	Min
	Max

	Train Sample
	0.098
	0.016
	0.089
	0.137

	CV-Tune Holdout
	0.048
	0.064
	0.041
	0.055

	CV-Test Holdout
	0.052
	0.060
	0.026
	0.066



Supplemental Table 7: Elastic Net Mean Predictive Performance
	
	Mean
	S.E.
	Min
	Max

	Mean Absolute Error
	0.625
	0.032
	0.621
	0.642

	Mean Cross Entropy
	1.260
	0.062
	1.253
	1.274

	Mean Squared Error
	0.728
	0.093
	0.718
	0.748

	Variance Explained
	0.052
	0.060
	0.026
	0.066


Mean predictive performance under 10-fold cross-validation
(with min-max range over 10 repetitions).






Transparency & Reproducibility Summary

The study design and analytic plan were preregistered at the Open Science Framework (https://osf.io/v7wrx). A priori power analysis for linear regression estimated a required total sample size of 127. Our estimated total sample size was 205, and our actual sample size was 183 due to missing and/or poor-quality data, as described in the methods section. Imaging quality control decisions and analyses were performed by authors who were aware of relevant characteristics of the participants. Data acquisition procedures varied across ADNI sites but were based on a standard protocol developed for the ADNI study (https://adni.loni.usc.edu/methods/mri-tool/mri-analysis/), and acquisition parameters for the participants used in this study are presented in the methods section. All software used to perform neuroimaging analyses are open source. Data from this study are available through protected access and can be obtained by applying for access through the ADNI (https://adni.loni.usc.edu/data-samples/access-data/). Analytic code used to conduct the analyses presented in this study are available at https://github.com/UTCogNeuroLab/dodadni.
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