
Training Matters
Psychiatric Outcomes Following Blast Exposure are 
Different Across Military Occupational Specialty



Disclaimer
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Long-term Effects of Blast

•Posttraumatic Stress
•Depression
•Neurobehavioral

Psychiatric Symptoms

•Lower Hippocampal Volume
•Blast mild TBI alters functional connectome

Brain Structure and Function

•No independent effects beyond PTSD or mild TBI
•Exacerbates effects of mild TBI on attention

Cognitive Function

Martindale et al., 2020; Martindale et al., 2021a; Martindale et al., 2021b; Rowland et al., 2021



TBI Interviews with Blast Measurement
Boston Assessment of TBI – Lifetime (BAT-L)
Mid-Atlantic MIRECC Assessment of TBI (MMA-TBI)
Virginia Commonwealth University (VCU) retrospective Concussion 

Diagnostic Interview, Blast version (VCU-rCDI-B)

Occupational Blast Measures
Blast Exposure Threshold Survey (BETS)
Blast Frequency and Symptom Severity (B-FASS)
Blast Ordnance and Occupational Exposure Measure (BOOM) 
SOCOM Assessment of Blast Exposure (SABE)

Proxy Measures
Military Occupational Specialty (MOS)
Explosive Ordnance Disposal (EOD) Training

Blast Sensors/Gauges

Definition of Severity
Frequency
Distance
Pressure 
Risk Level
Direct Measurement of Force

Characterization of Blast

Belding et al., 2020; Bliese et al., 2008; Fortier et al., 2014; Kuchinsky et al., 2021; 
Rowland et al., 2020; Sours Rhodes et al., 2022; Walker et al., 2015



MOS Blast Risk

Belding et al., 2020; Martindale et al., 2023; Rowland et al., 2021



MOS Blast Risk

24% of low risk MOS 
60% of high risk MOS

38% of low risk MOS 
65% of high risk MOS

Blast Exposure

Low Risk High Risk

Deployment TBI

Low Risk High Risk



Purpose
Determine how differences in brain health outcomes 
(psychiatric symptoms, sleep quality, and quality of life) 
across MOS risk categories are influenced by TBI and blast 
exposure history. 

MOS Risk
(Low/High) Brain Health Outcomes
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Method
Study 34 – Chronic Effects of Neurotrauma Consortium (CENC)

N = 256 

Inclusion: combat exposure during deployment in support of OEF/OIF/OND, able to 
provide informed consent, and able to comply with instructions to complete study tasks

Exclusion: moderate to severe TBI, penetrating head injury, non-deployment TBI with 
LOC, neurologic disorder, psychotic symptoms, symptom validity failure (SIMS), 
neuroimaging contraindications



Method
Study 34 – Chronic Effects of Neurotrauma Consortium (CENC)

N = 256 

Inclusion: combat exposure during deployment in support of OEF/OIF/OND, able to 
provide informed consent, and able to comply with instructions to complete study tasks

Exclusion: moderate to severe TBI, penetrating head injury, non-deployment TBI with 
LOC, neurologic disorder, psychotic symptoms, symptom validity failure (SIMS), 
neuroimaging contraindications

Military Occupational Specialty (MOS) Risk Level 
(Belding et al., 2020)

Salisbury Blast Interview (SBI)
(Rowland et al., 2020a)

NSI PCL-5 PHQ-9

Mid-Atlantic MIRECC Assessment of TBI (MMA-TBI) 
(Rowland et al., 2020b)

PSQI QOLIBRI



Data Analysis

Covariates: PTSD Diagnosis (Current), Maximum Blast Pressure Covariates: PTSD Diagnosis (Current), mild TBI History

Two-Way Interactions

Covariate: PTSD Diagnosis (Current) 
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Results

Martindale et al., 2023



Results
Comparing MOS Risk Categories
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Brain Health Outcomes
Low Risk MOS

(n = 181)
High Risk MOS

(n = 75) t p
M SD M SD

NSI 22.25 15.81 23.89 14.66 -0.77 .440
PCL-5 28.97 18.94 28.99 17.58 -0.01 .996
PHQ-9 10.73 6.62 10.80 6.92 -0.08 .939
PSQI 10.50 4.28 10.33 4.23 0.28 .780
QOLIBRI 83.49 28.81 81.01 29.01 0.62 .533
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Results
Two-Way Interaction: PCL-5
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 Low-Risk MOS 

 High-Risk MOS 

 Blast Exposed 
 

   PCL-5  Group Contrasts 
Group MOS Risk Blast M  1 2 3 4 

1 Low + 36.10   • • • 
2 High - 28.10  •    
3 High + 27.41  •    
4 Low - 27.39  •    

• = significant differences between means at p < .05 



Results
Three-Way Interactions: NSI

 Low-Risk MOS 

 High-Risk MOS 

 Blast Exposed 

 Deployment mild TBI History 
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NSI Average Score

    NSI  Group Contrasts 
Group MOS Risk TBI Blast M  1 2 3 4 5 6 7 8 

1 Low + + 32.41     • • • • • 
2 Low - + 29.80        • • 
3 High + + 27.87        • • 
4 Low + - 23.95  •      •  
5 High - - 21.50  •        
6 High + - 21.42  •        
7 Low - - 17.41  • • • •     
8 High - + 14.63  • • •      

• = significant differences between means at p < .05 



Results
Three-Way Interactions: PHQ-9

5.75

9.09

10.08

11.08

11.60

11.89

12.93

14.66

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Blast +

Blast -

Blast -

Blast -

Blast +

Blast -

Blast +

Blast +

TB
I -

TB
I -

TB
I +

TB
I +

TB
I +

TB
I -

TB
I -

TB
I +

Hi
gh

-R
isk

M
O

S
Lo

w
-R

isk
M

O
S

Hi
gh

-R
isk

M
O

S
Lo

w
-R

isk
M

O
S

Hi
gh

-R
isk

M
O

S
Hi

gh
-R

isk
M

O
S

Lo
w

-R
isk

M
O

S
Lo

w
-R

isk
M

O
S

PHQ-9 Average Score

    PHQ-9  Group Contrasts 
Group MOS Risk TBI Blast M  1 2 3 4 5 6 7 8 

1 Low + + 14.66      • • • • 
2 Low - + 12.93        • • 
3 High - - 11.89         • 
4 High + + 11.60        • • 
5 Low + - 11.08  •       • 
6 High + - 10.08  •        
7 Low - - 9.09  • •  •     
8 High - + 5.75  • • • • •    

• = significant differences between means at p < .05 

 Low-Risk MOS 

 High-Risk MOS 

 Blast Exposed 

 Deployment mild TBI History 
 



Results
Three-Way Interactions: QOLBRI
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QOLIBRI Total Score

    QOLIBRI  Group Contrasts 
Group MOS Risk TBI Blast M  1 2 3 4 5 6 7 8 

1 Low + + 71.72        • • 
2 High + + 75.32        • • 
3 Low - + 75.47         • 
4 Low + - 80.82          
5 High - - 81.11          
6 High + - 85.67          
7 Low - - 89.26  • •       
8 High - + 100.13  • • •      

• = significant differences between means at p < .05 

 Low-Risk MOS 

 High-Risk MOS 

 Blast Exposed 

 Deployment mild TBI History 
 



Results
Three-Way Interactions

Low-Risk MOS High-Risk MOS Blast Exposed Deployment TBI History



Take-Home
Service members in Low-Risk MOS may be vulnerable to 
long-term psychological effects of blast exposure. 



Discussion

• N = 256
• Combat Veterans
• Majority Army

Sample



Discussion

• N = 256
• Combat Veterans
• Majority Army

Sample



Discussion

• N = 256
• Combat Veterans
• Majority Army

Sample

• Preparation
• Education
• Policy

Training



Discussion

• N = 256
• Combat Veterans
• Majority Army

Sample

• Preparation
• Education
• Policy

Training

• Screening
• Identification
• Monitoring
• Intervention

Treatment
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