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Structured Summary

Introduction—The most common psychological and cognitive sequelae associated with 

deployments to Afghanistan (OEF) and Iraq (OIF) are mild traumatic brain injury (mTBI) and 

posttraumatic stress disorder (PTSD). High rates of PTSD are often observed among Veterans with 

a history of mTBI, and persistent postconcussive symptoms commonly endorsed after mTBI are 

known to be associated with PTSD. Therefore, this study examined whether PTSD mediates 

relations between postconcussive symptoms and two indices of medical disease burden: 1) the 

number of disease categories positive for a diagnosis, or system disease burden, and 2) total 

number of physical diagnoses, or cumulative disease burden.

Materials and Methods—Participants were 91 OEF/OIF/OND Veterans seeking treatment at a 

Veterans Affairs Medical Center who screened positive for mTBI and later attended a follow-up 

Polytrauma clinic evaluation for neuropsychiatric assessment. Medical records were reviewed for 

a history of mTBI, postconcussive symptoms, and physician diagnoses, which were used to derive 

system and cumulative disease burden variables. Mediation was tested using bootstrapping 

procedures. Participants provided written informed consent and all study procedures were 

approved by both the VA and university institutional review boards.

Results—Postconcussive symptoms (r = .53) and PTSD symptoms (r = .32) were both associated 

with cumulative disease burden. Only postconcussive symptoms were associated with system 

disease burden (r = .32). Results of our follow-up mediation analysis suggest that PTSD did not 

mediate relations between postconcussive symptoms and cumulative disease burden (bootstrap 

coefficient = −.02, 95% CI [−.05–.01]).

Conclusion—These findings join an emerging body of literature suggesting that postconcussive 

symptoms have a direct impact on Veterans’ health above and beyond the effects of PTSD. 

Portions of this study were presented at the annual meeting of the International Society for Traumatic Stress Studies, November 2012.

HHS Public Access
Author manuscript
Mil Med. Author manuscript; available in PMC 2018 March 01.

Published in final edited form as:
Mil Med. 2017 March ; 182(3): e1645–e1650. doi:10.7205/MILMED-D-16-00221.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Strengths of this study include the use of objective, clinician-diagnosed medical conditions as an 

indicator of health, while limitations include the use of self-report measures to assess 

postconcussive and PTSD symptoms. This study underscores the need for more original research 

on the impact of mTBI on the long-term health and readjustment of returning Veterans. 

Furthermore, this study highlights the need for additional research on the psychosocial and 

pathophysiological mechanisms underlying the link between mTBI and poor health.
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Introduction

Recently deployed Veterans seeking Veterans Affairs (VA) healthcare often present with a 

variety of health conditions and complaints in the months and years after returning from 

deployment. Psychological and cognitive sequelae of combat deployments, most notably 

mild traumatic brain injury (mTBI), also commonly referred to as concussion1, and 

posttraumatic stress disorder (PTSD), often play a critical role in the development and/or 

maintenance of these health complaints. Estimates suggest that between 15% and 19% of 

Veterans deployed as part of Operations Enduring Freedom in Afghanistan (OEF), Iraqi 

Freedom (OIF) and New Dawn (OND) sustained mTBI during deployment2,3. Prevalence 

may be even higher among treatment-seeking Veterans, given that efforts to screen OEF/OIF 

Veterans for mTBI within the Veterans Affairs (VA) health care system4 indicate that 

approximately 21% of these Veterans experienced a probable mTBI during deployment and 

continue to experience persistent, postconcussive symptoms (e.g., headaches, dizziness, 

sensitivity to bright light) associated with the injury5. While generally thought to be residual 

symptoms of mild brain injury, postconcussive symptoms are often nonspecific and 

associated with a number of mental health problems, including PTSD6,7.

A wider range of rates of probable PTSD have been reported, with 12% to 39% of 

OEF/OIF/OND Veterans either enrolled in or actively seeking VA health care screening 

positive for PTSD8–10. However, these injuries are not mutually exclusive – between 26% 

and 44% of OIF Veterans screening positive for mTBI also screen positive for PTSD2,11. 

This overlap conceptually makes sense given that mTBIs usually occur under potentially 

traumatic, life-threatening conditions, and mTBI and postconcussive symptoms may leave 

individuals at increased risk for developing PTSD by taxing cognitive resources necessary to 

successfully accommodate trauma memories12. The high rates of mTBI and PTSD carry 

significant implications for the long-term readjustment of this Veteran cohort, especially in 

light of a growing body of literature linking both mTBI and PTSD with greater medical 

morbidity and worse health functioning2,13,14.

Among OIF Veterans, Hoge et al.2 found associations between mTBI and multiple physical 

symptoms including chest pain, dizziness, and shortness of breath but reported that these 

associations diminished after accounting for PTSD and depressive symptoms. To explore 

whether the association between mTBI and health problems might be at least partially 

explained by PTSD symptoms, Pietrzak, Johnson, Goldstein, Malley, and Southwick13 
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examined whether PTSD symptoms mediated the relation between screening positive for 

mTBI on the VA TBI Clinical Reminder5 and self-reported health in a sample of treatment-

seeking OEF/OIF Veterans and found evidence consistent with mediation. Most recently, 

Vasterling et al.15, in a sample of OIF Veterans assessed as part of the Neurocognition 

Deployment Health Study, found evidence that a history of deployment-related mTBI was 

associated with worse self-reported health functioning even after adjusting for PTSD 

symptoms. Taken together, these studies suggest that PTSD symptoms may at least partially 

explain the association between a history of mTBI and health outcomes, although mixed 

findings and methods across studies limit conclusions that can be drawn about the 

mediational role of PTSD in this association.

Several factors may contribute to mixed findings, including methodological inconsistencies 

across studies (e.g., different mTBI assessment strategies) and sample characteristics (e.g., 

time since deployment). Another shortcoming of this literature is that mTBI is often treated 

dichotomously (i.e., screening positive versus negative for mTBI). This issue is an important 

one to address given that individuals may greatly differ in terms of how many 

postconcussive symptoms they continue to report long after sustaining an mTBI and raises 

the question of whether PTSD mediates the relation between postconcussive symptoms and 

health outcomes. Thus, this study aimed to examine a) the associations between 

postconcussive symptoms, PTSD symptoms, and two indices of medical disease burden 

(system disease burden and cumulative disease burden14), and b) whether associations 

between postconcussive symptoms and health outcomes is better explained (or mediated) by 

PTSD symptoms – a well-known risk factor for poor health outcomes that is also strongly 

associated with persistent, postconcussive symptoms.

Method

Participants

Participants were 91 OEF/OIF/OND Veterans with a mean age of 32.71 years (SD = 7.94). 

The majority of the sample was male (n = 86, 94.5%) and identified as either Caucasian (n = 

54, 59.3%) or African American (n = 32, 35.2%). Data for the current study were obtained 

from measures completed as part of the screening phase of a larger alcohol intervention 

study16 and a comprehensive medical record review of Veterans who completed the 

screening phase of the larger trial. Eligible Veterans recruited for the screening phase of the 

larger alcohol trial were those who a) were deployed to a combat zone in support of 

OEF/OIF/OND and b) attended a specialized primary care clinic for OEF/OIF/OND 

Veterans upon entry into the VA system. Only those Veterans screening positive for mTBI 

during this initial primary care appointment who later attended a follow-up Polytrauma 

clinic evaluation were included in the current study. All data collection procedures were 

approved by the University of Memphis and Veterans Affairs Medical Center (VAMC) 

institutional review boards.

Measures

VA TBI Clinical Reminder—The VA TBI Clinical Reminder is a 4-part screen for mTBI 

administered to all OEF/OIF Veterans seeking VA health care4. The screener consists of an 
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initial prompt question asking whether the Veteran received a TBI diagnosis during an OEF 

or OIF deployment, and an affirmative response on this initial question yields a positive 

screen. Veterans with a negative response on the prompt question complete a series of 

additional questions organized into 4 sections assessing exposure to mTBI-related events, 

symptoms in the immediate aftermath of the event, symptoms following the event, and 

current symptoms. A positive screen requires an affirmative response to at least one item in 

each section, and Veterans with a positive screen are subsequently referred to a Polytrauma 

clinic for further clinical evaluation.

Neurobehavioral Symptom Inventory (NSI)—The NSI17 is a 22-item self-report 

measure of postconcussive symptoms. On each item, respondents rate how much they have 

been bothered by a particular symptom in the past 2 weeks. Symptoms are rated on a 5-point 

scale ranging from 0 to 4, where a score of 4 is associated with greater symptom severity. 

The NSI is widely thought to assess three clusters of postconcussive symptoms, including 

cognitive, affective, and somatic symptoms18. The NSI has shown excellent internal 

consistency in clinical samples of patients with mild brain trauma19 and in the present 

sample (α = .95).

Posttraumatic Stress Disorder Checklist – Military Version (PCL-M)—The PCL-

M20 is a 17-item self-report measure corresponding to the DSM-IV-TR21 symptom criteria 

for PTSD. For each item, respondents indicate how much they have been bothered by a 

particular symptom during the past month using a 5-point scale ranging from 1 (Not at All) 
to 5 (Extremely). Items can be summed to derive an overall symptom severity score, with 

higher scores suggestive of more severe symptoms. Total scores on the PCL-M can range 

from 17 to 85. The PCL-M has shown excellent psychometric properties in samples of 

OEF/OIF Veterans13,22 and in the current sample (α = .96).

Disease Burden—Disease burden was assessed using medical diagnoses collected from 

participants’ VAMC medical records. Medical diagnoses were coded using the International 
Classification of Diseases (ICD-9-CM23) coding system. All medical conditions diagnosed 

by a VA clinician within one year following completion of the self-report screening packet 

and documented in the “Problem List” section of the Veteran’s electronic medical record 

were used to derive measures of system and cumulative disease burden. Accordingly, all 

conditions were diagnosed following combat deployments. Consistent with Possemato, 

Wade, Andersen, and Ouimette’s14 definitions of system and cumulative disease burden, 

system disease burden was defined as the number of ICD-9-CM major medical categories 

positive for a diagnosis, and cumulative disease burden was defined as the total number of 

ICD-9-CM diagnostic codes (not including mental health codes) listed in a Veteran’s 

records. Conditions categorized in the ICD-9-CM as originating in the perinatal period, 

congenital anomalies, or complications of pregnancy or childhood were not computed as 

part of either disease burden variable since these conditions would have originated pre-

deployment and would not be associated consistently with any trauma-related conditions 

(e.g., PTSD) or injuries.
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Procedure

Veterans were recruited through a VAMC OEF/OIF/OND combat clinic that serves as a 

gateway for Veterans seeking VA health care. Participants gave informed consent and 

completed a brief questionnaire packet which included the PCL and an alcohol screening 

measure used to identify eligible participants for the aforementioned alcohol intervention 

study. For all participants, medical record reviews were conducted to obtain additional 

information regarding health status, including mTBI screening results and medical 

diagnoses. Records for all Veterans screening positive for mTBI on the VA TBI Clinical 

Reminder were also reviewed for any follow-up mTBI evaluations in a Polytrauma clinic. Of 

573 Veterans whose records were reviewed, 95 Veterans screened positive for mTBI and 

completed follow-up mTBI evaluations in a VA Polytrauma clinic. Two more Veterans who 

did not initially screen positive for mTBI were eventually referred for and completed 

Polytrauma evaluations, resulting in a total of 97 Veterans completing Polytrauma 

evaluations. Information coded for the current study was unavailable in the Polytrauma 

evaluations of 2 Veterans, and 4 Veterans’ Polytrauma results were not included in the 

current study because their evaluations occurred more than 3 months prior to or 3 months 

after completing the screening measures. Consequently, their scores on measures of 

postconcussive symptoms may not reflect their symptoms at the time of completing the 

screening packet for the larger study. Therefore, of the 97 Veterans identified for the 

purposes of this study, six were excluded from further analysis. To assess the accuracy of 

information collected from participants’ medical records, 3 trained coders collected a subset 

of the chart data (records from 60 Veterans, or 10.5% of the full sample). Coders evidenced 

excellent interrater agreement with less than 1% overall error rate. All medical records data 

were de-identified, and participants provided informed consent prior to completing the 

screening packet during their initial contact with the research team.

Data Analysis

Relations between postconcussive symptoms, PTSD symptoms, and health indices were 

explored using Pearson’s correlation statistics. Structural relations between postconcussive 

symptoms, PTSD symptoms, and health indices were assessed using a series of mediational 

models where PTSD symptoms were modeled as potential mediators between 

postconcussive symptoms and disease burden. Mediation was tested using bootstrapping 

procedures24, which model the indirect effects of independent variables on dependent 

variables after controlling for the effects of any potential mediators. An advantage of 

bootstrapping is that indirect effects are estimated using random samples from a dataset, 

such that all data points are equally likely to be selected with each random sample. 

Consequently, large numbers of random samples may be drawn from the same dataset, and 

these random samples can then be used to model the distribution of a specified population 

parameter25. Here, estimates of the indirect effects of each mediator were based on 1,000 

samples. The indirect effect is not statistically significant if the confidence interval for the 

estimated indirect effect contains zero.
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Results

Descriptive Statistics

Data collected with the Polytrauma evaluations suggest that the majority of Veterans (n = 82, 

90.1%) screening positive for mTBI sustained at most mild injuries, using the definition of 

mTBI as an injury involving less than 30 minutes loss of consciousness and no more than 24 

hours of posttraumatic amnesia1,26. The mean NSI total score was 36.46 (SD = 17.86), and 

the mean PCL-M score was 54.09 (SD = 16.45). In terms of health outcome variables, 

frequencies of diagnostic conditions within each ICD-9-CM major medical category are 

presented in Table 1. The most commonly diagnosed conditions among Veterans evaluated 

in the Polytrauma clinic sample were mental disorders, nervous system and sense organ 

disorders, musculoskeletal disorders, and idiopathic complaints. Veterans completing 

Polytrauma evaluations received on average 5.14 (SD = 2.65) clinician-diagnosed medical 

conditions (the measure of cumulative disease burden) over the course of one year after 

initiating VA services. These diagnoses spanned, on average, 3.14 (SD = 1.40) categories of 

medical conditions (the measure of system disease burden).

Associations Between Postconcussive Symptoms, PTSD Symptoms, and Health 
Outcomes

Prior to testing mediational models, relations between variables were explored using Pearson 

correlation statistics. Relations were also explored between demographic variables and the 

primary variables of interest (i.e., NSI and PCL-M total scores and health outcome 

variables), given that demographic variables including gender, age, and marital status are 

often associated with measures of mental and physical health14. Results are presented in 

Table 2. A large, statistically significant correlation emerged between NSI scores and PCL-

M scores, and NSI scores were also associated with both measures of disease burden. 

Surprisingly, PCL-M scores were associated with cumulative disease burden but not system 

disease burden. Thus, the basic conditions for a mediational model with system disease 

burden as the dependent variable were not satisfied. Demographic factors were unrelated to 

NSI and PCL-M scores and health outcome variables and, therefore, were not included in 

subsequent analyses.

Mediation Analyses Using Bootstrap Resampling Methods

A series of regression analyses with bootstrap estimates of indirect effects were conducted to 

test whether PCL-M scores mediated relations between NSI scores and health outcomes. 

Results are presented in Table 3. A statistically significant, direct effect was found between 

NSI scores and cumulative disease burden, although PCL-M scores did not appear to 

mediate this association.

Discussion

Treating Veterans of Operations Enduring and Iraqi Freedom poses special challenges for 

health care providers in that these Veterans are at increased risk for a variety of co-occurring 

physical and mental health problems, including persistent postconcussive symptoms and 

PTSD. Understanding how these problems uniquely impact health and health functioning 
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may be beneficial to clinicians in terms of treatment planning for Veterans presenting with 

complex clinical profiles. Nevertheless, understanding the unique impact of postconcussive 

symptoms and PTSD on Veterans’ health remains an incredibly complex task requiring 

much more work to be done.

Among the 91 Veterans completing Polytrauma evaluations who were the focus of this 

study, mean NSI scores were generally more severe than NSI scores reported in other 

samples of OEF/OIF Veterans with a history of deployment-related mTBI27. PCL-M scores 

were also quite elevated – the mean PCL-M score of 54 among these Veterans is above the 

commonly used PCL-M cut-score of 50 used to identify individuals screening positive for 

PTSD28. As expected, NSI scores were strongly associated with PCL-M scores, an 

association that has been documented in similar samples of OEF/OIF Veterans28. The 

association between NSI scores and each health outcome, including both cumulative and 

system disease burden, was also expected, but a more puzzling finding is that PCL-M scores 

were only associated with cumulative disease burden. Several factors may explain this 

pattern of results. For instance, Possemato and colleagues14 suggested that Veterans with 

PTSD may be more likely to accumulate diseases within medical categories that are already 

positive for at least one medical condition, at least during the years immediately following 

deployment. Furthermore, since the cumulative and system disease burden variables used in 

this study were aggregates of clinician-diagnosed conditions accumulated over the course of 

the year following entry into the VA system, the way in which these variables were 

constructed may obscure any time-dependent associations between PCL-M scores and 

system disease burden.

A mediational model was tested to explore whether PCL-M scores mediated relations 

between NSI scores and cumulative disease burden, and, contrary to our hypothesis, PCL-M 

scores did not mediate relations between NSI scores and cumulative disease burden. So, 

these results fail to support the theory that postconcussive symptoms indirectly contribute to 

disease burden by increasing risk for PTSD and PTSD-related health problems. Rather, these 

results suggest that persistent, postconcussive symptoms are uniquely associated with the 

overall accumulation of clinician-diagnosed medical conditions. This pattern of results is 

somewhat consistent with previous research indicating that a history of mTBI is uniquely 

associated with health even after accounting for the adverse health impact of PTSD13,14.

One practical implication of these findings is that Veterans with unresolved somatic and 

sensory postconcussive symptoms may be more likely to report these symptoms to health 

care providers upon initiating treatment in the VA system, resulting in greater overall 

accumulation of documented somatic complaints of unknown origin. Indeed, idiopathic 

complaints (including dizziness, disturbance of skin sensation, and disturbed sleep) were the 

most commonly documented problems in this sample. It should be noted, though, that, while 

Veterans with ongoing postconcussive symptoms may present to primary care settings 

reporting a variety of health complaints, these complaints are likely to occur in the context 

of psychosocial problems like PTSD. Indeed, it is widely accepted at this point that PTSD 

and other psychiatric conditions are strongly associated with postconcussive symptoms and 

health problems6,7. Even so, there is emerging evidence that, at least in some Veterans, 

neuropsychiatric symptoms and associated idiopathic complaints may stem from actual 
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brain damage sustained in the context of mTBI. Recently, Shively et al.29, for example, 

conducted a post-mortem case series exploring physical brain damage in brain specimens 

from male Veterans with a history of chronic and acute blast-related TBIs and found a 

distinct pattern of brain damage to neuroanatomical structures implicated in a number of 

postconcussive symptoms (e.g., headaches, sleep problems) and associated somatic 

complaints. These findings, along with the findings from our own study, underscore the need 

for more research on the pathophysiology of postconcussive symptoms.

While this study contributes to the evolving literature on relations between postconcussive 

symptoms, PTSD, and health, it is not without limitations. First, postconcussive and PTSD 

symptoms were assessed via self-report, which may bias overall symptom reporting and 

select for people with a less stoic response to PTSD and mTBI symptoms. Second, it is not 

possible to fully determine whether postconcussive symptoms assessed on the NSI are 

indeed residual symptoms associated with a historical brain injury. Similarly, it is not 

possible to determine whether clinician-diagnosed health complaints assessed as part of the 

current study reflect medical conditions with onset that predated deployment. Third, the data 

used for the current study preclude a full exploration of potential mechanisms underlying 

these results, and future studies are needed to address these important limitations. Fourth, we 

were not able to obtain data for the current study concerning any physical injuries sustained 

during OEF/OIF deployments that may contribute to overall disease burden. Fifth, it is also 

possible that the electronic medical record Problem List used to collect diagnostic 

information did not, in some cases, provide accurate information about Veterans’ medical 

conditions in that clinicians may embed diagnostic information in clinical encounter notes 

but not add the same diagnoses to the Problem List. Lastly, a limitation of using self-report 

data derived from VA medical records is that such information may be subject to the 

potential influence of secondary gain. Nevertheless, this study points toward the need for 

more research on the impact of mTBIs on the long-term health and readjustment of our 

returning service members.
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Table 1

Frequencies of ICD-9-CM Medical Conditions among 91 Veterans with Valid Polytrauma Evaluations

Conditions (ICD-9-CM Codes) Frequency (%)

Infectious and Parasitic Diseases (001 – 139) 3 (0.5%)

Neoplasms (140 – 239) 1 (0.2%)

Endocrine, Nutritional, and Metabolic Diseases and Immunity Disorders (240 – 279) 17 (2.7%)

Diseases of the Blood and Blood-Forming Organs (280 – 289) 2 (0.3%)

Mental Disorders (290 – 319) 128 (20.1%)

Diseases of the Nervous System and Sense Organs (320 – 389) 77 (12.1%)

Diseases of the Circulatory System (390–459) 17 (2.7%)

Diseases of the Respiratory System (460 – 519) 16 (2.5%)

Diseases of the Digestive System (520 – 579) 28 (4.4%)

Diseases of the Genitourinary System (580 – 629) 5 (0.8%)

Complications of Pregnancy, Childbirth, and the Puerperium (630 – 677) --

Diseases of the Skin and Subcutaneous Tissue (680 – 709) 9 (1.4%)

Diseases of the Musculoskeletal System and Connective Tissue (710 – 739) 140 (22.0%)

Congenital Anomalies (740 – 759) 40 (6.3%)

Certain Conditions Originating in the Perinatal Period (760 – 779) 1 (0.2%)

Symptoms, Signs, and Ill-Defined Conditions (780 – 799) 145 (22.8%)

Injury and Poisoning (800 – 999) 8 (1.3%)

Mil Med. Author manuscript; available in PMC 2018 March 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Williams et al. Page 12

Ta
b

le
 2

B
iv

ar
ia

te
 C

or
re

la
tio

ns
 b

et
w

ee
n 

Po
st

co
nc

us
si

ve
 S

ym
pt

om
, P

T
SD

, H
ea

lth
, a

nd
 D

em
og

ra
ph

ic
 V

ar
ia

bl
es

V
ar

ia
bl

es
1

2
3

4
5

6
7

1.
 N

SI
--

.7
4*

*
.5

3*
*

.3
2*

*
−

.0
8

.1
3

.0
9

2.
 P

C
L

-M
--

.3
2*

*
.0

7
−

.1
0

.0
7

.0
2

3.
 C

D
B

--
.7

8*
*

.0
6

.0
4

.1
7

4.
 S

D
B

--
.1

5
.0

0
.1

5

5.
 G

en
de

r
--

−
.0

2
−

.0
4

6.
 A

ge
--

.0
6

7.
 M

A
R

--

N
ot

e.
 N

SI
 =

 N
eu

ro
be

ha
vi

or
al

 S
ym

pt
om

 I
nv

en
to

ry
; P

C
L

-M
 =

 P
T

SD
 C

he
ck

lis
t; 

C
D

B
 =

 C
um

ul
at

iv
e 

D
is

ea
se

 B
ur

de
n;

 S
D

B
 =

 S
ys

te
m

 D
is

ea
se

 B
ur

de
n;

 M
A

R
 =

 M
ar

ita
l S

ta
tu

s.
 P

hi
 c

oe
ff

ic
ie

nt
s 

ar
e 

re
po

rt
ed

 
w

he
n 

ex
am

in
in

g 
th

e 
as

so
ci

at
io

n 
be

tw
ee

n 
tw

o 
ca

te
go

ri
ca

l v
ar

ia
bl

es
.

**
p 

<
 .0

1.

Mil Med. Author manuscript; available in PMC 2018 March 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Williams et al. Page 13

Ta
b

le
 3

R
eg

re
ss

io
n 

A
na

ly
se

s 
w

ith
 B

oo
ts

tr
ap

 E
st

im
at

es
: P

T
SD

 M
ed

ia
tin

g 
R

el
at

io
ns

 b
et

w
ee

n 
Po

st
co

nc
us

si
ve

 S
ym

pt
om

s 
an

d 
H

ea
lth

 O
ut

co
m

es

R
eg

re
ss

io
n 

R
es

ul
ts

B
oo

ts
tr

ap
E

st
im

at
es

P
at

h/
E

ff
ec

t
B

SE
R

2
B

SE
95

%
 C

I

C
um

ul
at

iv
e 

D
is

ea
se

 B
ur

de
n 

(n
 =

 8
9)

.3
0

c 
(N

SI
 →

 C
D

B
)

.0
8*

*
.0

1

a 
(N

SI
 →

 P
C

L
-M

)
.6

8*
*

.0
7

b 
(P

C
L

-M
 →

 C
D

B
)

−
.0

3
.0

2

c´
.1

0*
*

.0
2

a 
×

 b
−

.0
2

.0
1

−
.0

5,
 .0

1

N
ot

e.
 N

SI
 =

 N
eu

ro
be

ha
vi

or
al

 S
ym

pt
om

 I
nv

en
to

ry
; P

C
L

-M
 =

 P
T

SD
 C

he
ck

lis
t; 

C
D

B
 =

 C
um

ul
at

iv
e 

D
is

ea
se

 B
ur

de
n.

 n
 =

 8
9 

du
e 

to
 m

is
si

ng
 d

at
a 

on
 o

ut
co

m
e 

m
ea

su
re

s.

**
p 

<
 .0

1.

Mil Med. Author manuscript; available in PMC 2018 March 01.


	Structured Summary
	Introduction
	Method
	Participants
	Measures
	VA TBI Clinical Reminder
	Neurobehavioral Symptom Inventory (NSI)
	Posttraumatic Stress Disorder Checklist – Military Version (PCL-M)
	Disease Burden

	Procedure
	Data Analysis

	Results
	Descriptive Statistics
	Associations Between Postconcussive Symptoms, PTSD Symptoms, and Health Outcomes
	Mediation Analyses Using Bootstrap Resampling Methods

	Discussion
	References
	Table 1
	Table 2
	Table 3

