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T he nature of combat and associated 
injuries in Operation Iraqi Freedom 
(OIF), Operation Enduring Freedom 

(OEF), Operation New Dawn (OND), and 
Afghanistan War is different from previous 
conflicts. Multiple protracted deployments 
with infrequent breaks after September 11, 
2001 (9/11) have further compounded the 
problem. 

Posttraumatic stress disorder (PTSD) 
and traumatic brain injury (TBI) are the 
signature wounds of recent wars, with 
a higher incidence among the veterans of 
OEF and OIF compared with those from 
previous conflicts.1,2 More than 2.7 million 
who served in Iraq and Afghanistan suf-
fer from PTSD.3,4 Symptoms of PTSD may 
appear within the first 3 months after ex-
posure to a traumatic event or after many 
months and, in some cases, after a delay of 
many years and continue for life.5 Although 
delayed onset of PTSD in the absence of 
prior symptoms is rare,6,7 its incidence rises 
with increasing frequency of exposure to 
traumatic events8,9 and over time.10

According to the Brain Injury Associ-

ation of America, TBI is “an alteration in 
brain function, or other evidence of brain 
pathology, caused by an external force.”8 
TBI is often associated with increased 
risk of PTSD, depression, and posttrau-
matic headache,11-13 which may lead to 
broader cognitive, somatic, neurobiolog-
ical, and psychosocial dysfunctions.14-17 
According to Veterans Health Administra-
tion (VHA) data, 201,435 veterans from 
all eras enrolled with the US Department 
of Veterans Affairs (VA) have a diagnosis 
associated with TBI and 56,695 OEF/OIF 
veterans have been evaluated for a TBI- 
related condition.2 According to the Defense  
and Veterans  Bra in  In jury  Center 
(DVBIC), > 361,000 veterans have been  
diagnosed with TBI, with a peak of 32,000 
cases in 2011.1,18 Moreover, the reported in-
cidence and prevalence of PTSD and TBI 
among US veterans are not consistent. The 
incidence of PTSD has been estimated at 
15% to 20% in recent wars3,19 compared 
with 10% to 30% in previous wars.3,19,20

When PTSD or TBI is deemed “re-
lated” to military service, the veteran may  

Introduction: This study seeks to understand the demo-
graphic changes in the active-duty service member profile, 
both prior to and following September 11, 2001 (9/11). The 
study analyzed diagnosis of posttraumatic stress disorder 
(PTSD) and traumatic brain injury (TBI) and measures of se-
verity of those diagnoses as recorded in service-connection 
ratings (percent disability).

Methods: A retrospective cohort-study of military veterans 
who received care at Veterans Health Administration medical 
centers between December 1998 and May 2014 was con-
ducted based on clinical data recorded and stored within the 
Corporate Data Warehouse.

Results: A cohort of 1,339,937 veterans received an inpa-
tient or outpatient diagnosis of PTSD and/or TBI. The cohort 
was divided into 4 service period groups and 3 diagnosis cat-
egories. The service periods included pre-9/11 (n = 1,030,806; 

77%), post-9/11 (n = 204,083; 15%), overlap-9/11 (n = 
89,953; 7%), and reentered post-9/11 (n = 15,095; 1%). The 
diagnosis categories included PTSD alone (n = 1,132,356; 
85%), TBI alone (n = 100,789; 7%) and PTSD+TBI (n = 
106,792; 8%). Results of the post-9/11 group revealed sig-
nificant changes, including (1) increase of veterans with 
PTSD+TBI; (2) increase of female veterans with PTSD+TBI; 
and (3) increase of severity level of diagnosed PTSD/TBI as 
evidenced by higher service-connected disability pensions at 
younger age in the post-9/11 group. Additionally, data revealed 
unequal distribution of veterans with PTSD+TBI across geo-
graphic areas.

Conclusions: The veteran of the post-9/11 service pe-
riod does not mirror the veteran of the pre-9/11 service pe-
riod. Findings are valuable for policy making, allocation of 
resources, and for reconsidering the prevailing paradigm for 
treating veterans with PTSD and/or TBI.



receive a service-connected disability rating  
ranging from 0% (no life-interfering symp-
toms due to injury) to 100% (totally dis-
abling injury). The percentage of service 
connection associated with an injury is a 
quantifiable measure of the debilitating ef-
fect of injury on the individual. A signif-
icant majority (94%) of those who seek 
mental health services and treatment at 
VHA clinics apply for PTSD-related disabil-
ity benefits.21 The estimated cost related to 
PTSD/TBI service-connected pensions is 
$20.28 billion per year and approximately 
$514 billion over 50 years.22 The cost of 
VA and Social Security disability pay-
ments combined with health care costs and 
treatment of PTSD is estimated to exceed  
$1 trillion over the next 30 years.22

The National Vietnam Veterans Read-
justment Study (NVVRS) provided valu-
able information on prevalence rates of 
PTSD and other postwar psychological 
problems.23 Meanwhile, there have been 
no recent large-scale studies to compare 
the demographics of veterans diagnosed 
with PTSD and TBI who served prior to and 
after 9/11. A better understanding of demo-
graphic changes is considered essential for 

designing and tailoring therapeutic inter-
ventions to manage the rising cost.22 

The present study focused on identifying 
changing trends in the demographics of vet-
erans who served prior to and after 9/11 and 
who received a VA inpatient or outpatient di-
agnosis of PTSD and/or TBI. Specifically, this 
study addressed the changes in demograph-
ics of veterans with PTSD, TBI, or PTSD+TBI 
seen at the VHA clinics between December 
1,1998 and May 31, 2014 (before and after 
September 11, 2001) for diagnosis, treatment 
and health care policy issues.

METHODS 
This study was approved by the Kansas City 
VA Medical Center Institutional Review 
Board. VHA data from the Corporate Data 
Warehouse (CDW) and the National Patient 
Care Database were extracted using the VA 
Informatics and Computing Infrastructure 
(VINCI) workspace. CDW uses a unique 
identifier to identify veterans across treat-
ment episodes at more than 1,400 VHA cen-
ters organized under 21 Veterans Integrated 
Service Networks (VISNs). These sources 
of VA data are widely used for retrospective  
longitudinal studies.
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TABLE 1 Relative Distribution of Veterans by Gender and Age Among Service Period  
Groups and Diagnostic Category

Service Periods No. (%)
Average Age 

(SD), y 
Diagnostic
Categories

Veterans,
No. (%)

Male,
No. (%)

Age, Mean 
(SD), y 

Pre-9/11 1,030,806
(77)

66.3 
(11.2)

PTSD only 906,343 (88) 852,762 (94.1) 66.1 (10.9)

TBI only 83,538 (8) 79,427 (95.1) 69.7 (14.0)

PTSD+TBI 40,925 (4) 37,754 (92.2) 63.0 (11.1)

Post-9/11 204,083 
(15)

36.1 
(8.7)

PTSD only 145,373 (71) 125,227 (86.1) 36.6 (9)

TBI only 11,389 (6) 10,435 (91.6) 34.4 (8.1)

PTSD+TBI 47,321 (23) 44,713 (94.5) 35.1 (7.9)

Overlap 89,953
(7)

41.4 
(8.2)

PTSD only 69,542 (77) 57,027 (82) 41.7 (8.4)

TBI only 5,273 (6) 4,690 (88.9) 41.7 (8.4)

PTSD+TBI 15,138 (17) 14,116 (93.2) 40.1 (7.2)

Reentered 15,095
(1)

46.9 
(9.2)

PTSD only 11,098 (74) 9,447 (85.1) 47.4 (9.3)

TBI only 589 (4) 529 (89.8) 46.3 (9.5)

PTSD+TBI 3,408 (22) 3,168 (93) 45.4 (8.6)

Abbreviations: PTSD, posttraumatic stress disorder; TBI, traumatic brain injury.
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Study Population 
The study population consisted of 1,339,937 
veterans with a VA inpatient/outpatient di-
agnosis of PTSD or TBI using International 
Statistical Classification of Diseases and  
Related Health Problems, Ninth Revision  
(ICD-9) codes between December 1, 1998 
and May 31, 2014. Demographic (gender 
classification, race, ethnicity, marital sta-
tus, age at date of data extraction, and date 
of death if indicated), service-connection  
disability rating, and geographic distribution 
within VISN data on each veteran were then 
extracted. 

Veterans in the cohort were assigned to  
1 of 4 US military services period groups. 
The pre-9/11 group included veterans who 
entered and left the military prior to Septem-
ber 11, 2001. This group mostly included 
veterans from World War II, Korean War, 
Vietnam War, and the first Gulf War (1990-
1991). The post-9/11 group included veter-
ans who first entered military services after 
September 11, 2001. The overlap group in-
cluded veterans who entered military ser-
vices prior to 9/11, remained in service and 
left after September 11, 2001. The reentered  
group included veterans who entered and 
left service prior to September 11, 2001, and 
then reentered military service after Septem-
ber 11, 2001 (Figure 1). Using ICD-9 codes, 
veterans also were placed into the following 
categories: PTSD alone (ICD-9 309.81 only), 
TBI alone (ICD-9 850.0-859.9, V15.52), and 
PTSD+TBI (any combination of ICD-9 codes 
from the other categories). 

Statistical Analysis 
Descriptive statistics were applied using pro-
portions and means. Relationships between 
variables were examined using χ2 tests,  

t tests, analysis of variance, and nonparametric 
tests. All hypotheses were 2-sided at 95% CI. 
Results are presented as absolute numbers. 

RESULTS
PTSD only (n = 1,132,356, 85%) was the 
predominant diagnosis category followed 
by PTSD+TBI (n = 106,792, 8%) and TBI 
only (n = 100,789, 7%) (Figure 2). Most of 
the veterans in the study served pre-9/11 
(77%), followed by post-9/11 (15%); 7% 
were in the overlap group, and 1% in the 
reentered group (Table 1). It is notable that 
the proportion of veterans diagnosed with 
PTSD decreased from pre-9/11 (88%) to 
post-9/11 (71%), overlap (77%), and reen-
tered (74%) service periods. Increases were 
noted in those with PTSD+TBI diagnosis 
category from pre-9/11 (4%) to post-9/11 
(23%), overlap (17%), and reentered (22%) 
service periods (Figure 3). In general, the 
relative distribution of diagnostic categories 
in all the service periods showed a simi-
lar trend, with the majority of veterans di-
agnosed with PTSD only. Across all service 
periods, significantly smaller proportions 
of veterans were diagnosed with TBI only  
(P < .001). 

Distribution by Gender and Age 
The cohort was 92% male (n = 1,239,295), 
but there was a marked increase in the per-
centage of nonmale veterans in post-9/11 
groups. Study population ages ranged from 
18 to 99 years based on date of birth to the 
date data were obtained; or date of birth to 
date of death, for those who were reported 
deceased at the time the data were ob-
tained. The average (SD) ages for veterans in 
the pre-9/11 group were significantly older  
(66.3 [11.2] years) compared with the ages 

FIGURE 1 Service Period Groups With Reference to 9/11

Overlap Group

Post-9/11 Group

Reentered post-9/11 Group

Pre-9/11 Group

1998 9/11 2014

Reentered post-9/11 Group
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of veterans in the post-9/11 group (36.1 [8.7] 
years), the overlap group (41.4 [8.2] years), 
and the reentered group (46.9 [9.2] years), 
respectively. 

Distribution by Race and Marital Status 
The cohort identified as 65.7% white and 
18.2% African American with much smaller 
percentages of Asians, American Indian/
Alaska Natives (AI/AN) and Native Hawai-
ian/Pacific Islanders (Table 2). The relative 
proportion of AI/AN and Native Hawaiian/
Pacific Islanders remained constant across 
all groups, whereas the number of Asians di-
agnosed with PTSD, TBI, or PTSD+TBI in-
creased in the post-9/11 group. The number 
of African Americans diagnosed with PTSD, 
TBI, or both markedly increased in the over-
lap and reentered groups when compared 
with the pre-9/11 group, yet it went down in 
the post-9/11/group.

Half the cohort identified themselves as 
married (n = 675,145) (Table 3). A slightly 
larger proportion of those diagnosed with 
PTSD alone were married (51.7%), com-
pared with those diagnosed with TBI only 
(40.3%), or PTSD+TBI (45.8%). Veterans in 
the post-9/11 group were less likely to iden-

tify as married (45.2%) compared with the 
pre-9/11 (51.2%), overlap (52.6%), or reen-
tered (53.2%) groups. Divorce rates among 
pre-9/11 group, overlap group, and reentered 
group were higher compared with that of the 
post-9/11 group in all diagnosis categories. 

Geographic Distribution
Veterans diagnosed with PTSD, TBI, or both 
were not evenly distributed across the VISNs 
VISNs 7, 8, 10, and 22 treated the most veter-
ans, whereas VISN 9 and 15 treated the few-
est. Taken together, the top 3 VISNs accounted 
for 27% to 28% of the total while lowest 3 ac-
counted for 8% to 9% of the total cohort.

Service-Connected Disability
Of 1,339,937 veterans in the cohort, 
1,067,691 had a service-connected disability 
rating for PTSD and/or TBI (Table 4). Most 
were diagnosed with PTSD (n = 923,523, 
86.5%) followed by both PTSD+TBI (n = 
94,051, 8.8%). Three-quarters of the vet-
erans with a service-connected disability 
were in the pre-9/11 group. Nearly 80% of  
veterans with a service-connected disability  
rating had a rating of > 50%. The average 
(SD) age of veterans with PTSD+TBI and a 

FIGURE 2 Relative Distribution of Veterans Diagnosed With PTSD, TBI, or Both

1,339,937
(All Veterans with a diagnosis of PTSD, TBI or 

both from 1998-2014)

100,789 (7%) 106,792 (8%)1,132,356 (85%)

Veterans with 
only PTSD

Veterans with both 
PTSD & TBIVeterans with 

only TBI

906,343
(80%)

83,538
(83%)

47,321  
(44%)

40,925  
(39%)

11,098 (1%)
589 (1%)

5,273 (5%)

15,138 (14%)
3,408 (3%)

11,389 (11%)

69,542 (6%)

145,373 (13%)

Pre-9/11 Post-9/11 Overlap Reentered
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TABLE 2 Relative Distribution of Veterans by Race 
Service Periods

Pre-9/11 
(n = 1,030,806)

Post-9/11 
(n = 204,083)

Overlap 
(n = 89,953)

Reentered 
(n = 15,095)

PTSD
Only

906,343 
(88)

TBI 
Only

83,538 
(8)

 PTSD + 
TBI

40,925 
(4)

PTSD 
Only

145,373 
(71)

TBI  
Only

11,389 
(6)

PTSD + 
TBI

47,321 
(23)

PTSD 
Only

69,542 
(77)

TBI 
Only
5,273 

(6)

PTSD + 
TBI

15,138 
(17)

PTSD 
Only

11,098 
(74)

TBI  
Only
589 
(4)

PTSD + 
TBI

3,408  
(22)

Race, White, No. (%)

579,465 
(63.9)

55,929 
(67.0)

28,412 
(69.4)

105,489 
(72.6)

8,815 
(77.4)

37,176 
(78.6)

41,150 
(59.2)

3,389 
(64.3)

10,309 
(68.1)

6,904 
(62.2)

402
(68.3)

2,472 
(72.5)

Race, African American, No. (%)

171,378 
(18.9)

12,772 
(15.3)

7,339 
(17.9)

21,776 
(15.0)

1,052 
(9.2)

4,337  
(9.2)

18,352 
(26.4)

1,005 
(19.1)

2,765 
(18.3)

2,879 
(25.9)

103 
(17.5)

564  
(16.6)

Race, American Indian/Alaska Native, No. (%)

11,879  
(1.3)

727 
(0.9)

735
 (1.8)

2,137  
(1.5)

148 
(1.3)

826 
(1.8)

1,058 
(1.5)

78
 (1.5)

322 
(2.1)

175 
(1.6)

9
 (1.5)

59
 (1.7)

Race, Native Hawaiian/Pacific Islander, No. (%)

10,221  
(1.1)

654
 (0.8)

452 
(1.1)

1,818  
(1.3)

129 
(1.1)

641 
(1.4)

993 
(1.4)

59
 (1.1)

249 
(1.6)

124 
(1.1)

6
 (1.0)

46 
(1.4)

Race, Asian, No. (%)

4,807  
(0.5)

400 
(0.5)

197 
(0.5)

2,606  
(1.8)

241 
(2.1)

835 
(1.8)

1,514 
(2.2)

151 
(2.9)

297 
(2.0)

168 
(1.5)

19
 (3.2)

39
 (1.1)

Race, unknown, No. (%)

128,593 
(14.2)

13,056 
(15.6)

3,790 
(9.3)

11,547 
(7.9)

1,004 
(8.8)

3,506  
(7.4)

6,475 
(9.3)

591 
(11.2)

1,196  
(7.9)

848 
(7.6)

50 
(8.5)

228 
(6.7)

Abbreviations: PTSD, posttraumatic stress disorder; TBI, traumatic brain injury.

> 50% service-connected disability was 66.3 
(11.2) years in the pre-9/11 group compared 
with 36.1 (8.7) years in the post-9/11 group. 

DISCUSSION
The demographic profile of veterans diag-
nosed with PTSD+TBI has changed across 
the service periods covered in this study. 
Compared with pre-9/11 veterans, the post-
9/11 cohort: (1) higher percentage were 
diagnosed with PTSD+TBI; (2) higher pro-
portion were nonmale veterans; (3) included 
more young veterans with > 50% service- 
connected disability; (4) were more racially 
diverse; and (5) were less likely to be mar-
ried and divorced and more likely to be self- 
identified as single. Additionally, data revealed 
that veterans tended to locate more to some 
geographic regions than to others. 

The nature of the warfare has changed re-
markably over the past few decades. Gunshot 

wounds accounted for 65% of all injuries 
in World War I, 35% during Vietnam War, 
and 16% to 23% in the First Gulf War.24 In 
post-9/11 military conflicts, 81% of injuries 
were explosion related.24,25 Although im-
provements in personal protective gear and 
battlefield trauma care led to increased sur-
vival, several factors may have contributed to  
increased reporting of TBI, which peaked in 
2011 at 32,000 cases.24-26 

Increases in PTSD Diagnosis
Increasing media awareness, mandatory 
battlefield concussion screening programs  
instituted by the US Department of De-
fense (DoD), and stressful conditions that 
exacerbate mild TBI (mTBI) may have 
all contributed to the increase in numbers 
of veterans seeking evaluations and being  
diagnosed with PTSD and/or TBI in the post-
9/11 groups. Additionally, the 2007 National 

PTSD and TBI Incidence
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Defense Authorization Act requested the Sec-
retary of Defense to develop a comprehensive, 
systematic approach for the identification, 
treatment, disposition, and documentation of 
TBI in combat and peacetime. By a conser-
vative estimate, significant numbers of veter-
ans will continue to be seen for mTBI at about 
20,000 new cases per year.25-27

More frequent diagnosis of mTBI may 
have contributed to the increase in veterans 
diagnosed with PTSD+TBI in the post-9/11 
groups. A recent study found that almost 
44% of US Army infantry soldiers in Iraq did 
not lose consciousness but reported symp-
toms consistent with TBI.14 Compared with 
veterans of previous wars, veterans of the 
post-9/11 conflicts (OIF, OED, and OND) 
have experienced multiple, protracted de-
ployments with infrequent breaks that can 
have a cumulative effect on the development 
of PTSD.8-10 

The findings from the NVVRS study led 
to creation of specialized PTSD programs in 
the late 1980s. Since then, there has been 
an explosion of knowledge and awareness 
about PTSD, TBI, and the associated service- 
connected disability ratings and benefits, 
leading to an increased number of veterans 
seeking care for PTSD. For example, media 
coverage of the 50th anniversary of the D-day 
celebrations resulted in a surge of World War 
II veterans seeking treatment for PTSD and 
a surge of Vietnam veterans sought treat-
ment for PTSD during the wars in Iraq and  
Afghanistan.28 An increased number of veter-
ans reporting PTSD symptoms prompted the 
DoD to increase screening for PTSD, and to 
encourage service members to seek treatment 
when appropriate. 

The VA has instituted training programs 
for clinicians and psychologists to screen 
and provide care for PTSD. Beginning in 

Service Periods

Pre-9/11 
(n = 1,030,806)

Post-9/11 
(n = 204,083)

Overlap 
(n = 89,953)

Reentered 
(n = 15,095)

PTSD 
Only

906,343 
(88)

TBI 
Only

83,538 
(8)

PTSD + 
TBI

40,925 
(4)

PTSD 
Only

145,373 
(71)

TBI 
Only

11,389 
(6)

PTSD + 
TBI

47,321 
(23)

PTSD 
Only

69,542 
(77)

TBI 
Only
5,273 

(6)

PTSD + 
TBI

15,138 
(17)

PTSD 
Only

11,098 
(74)

TBI 
Only
589 
(4)

PTSD + 
TBI

3,408  
(22)

Marital status, married, No. (%)

477,640 
(52.7)

33,194 
(39.7)

16,694 
(40.8)

65,783 
(45.3)

4,504  
(39.6)

21,991 
(46.5)

36,388 
(52.3)

2,585 
(49.0)

8,337 
(55.1)

5,863 
(52.8)

289 
(49.1)

1,877 
(55.1)

Marital status, divorced, No. (%)

237,433 
(26.2)

24,525 
(29.4)

13,734 
(33.6)

24,390 
(16.8)

1,551 
(13.6)

8,190 
(17.3)

14,571 
(21.0)

1,053 
(20.0)

3,191 
(21.1)

2,505 
(22.6)

145 
(24.6)

752  
(22.1)

Marital status, separated, No. (%)

35,649  
(3.9)

3,041 
(3.6)

2,001 
(4.9)

7,182  
(4.9)

432 
(3.8)

2,511  
(5.3)

3,207 
(4.6)

213 
(4.0)

797 
(5.3)

548 
(4.9)

24
 (4.1)

180 
(5.3)

Marital status, single, No. (%) 

85,526  
(9.4)

11,814 
(14.1)

5,524 
(13.5)

45,380 
(31.2)

4,626 
(40.6)

14,014 
(29.6)

13,439 
(19.3)

1,241 
(23.5)

2,555 
(16.9)

1,825 
(16.4)

118 
(20.0)

523  
(15.4)

Marital status, widowed, No. (%)

47,811  
(5.3)

9,183 
(11.0)

2,083 
(5.1)

461 
(0.3)

33 
(0.3)

111 
(0.2)

342 
(0.5)

20
 (0.4)

45
 (0.3)

81
 (0.7)

3
 (0.5)

28
 (0.8)

Marital status, unknown, No. (%)

22,284  
(2.5)

1,781 
(2.1)

889 
(2.2)

2,177 
(1.5)

243
(2.1)

504 
(1.1)

1,595 
(2.3)

161 
(3.1)

213 
(1.4)

276 
(2.5)

10
 (1.7)

48
 (1.4)

TABLE 3 Relative Distribution of Veterans by Marital Status 

Abbreviations: PTSD, posttraumatic stress disorder; TBI, traumatic brain injury.

PTSD and TBI Incidence
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2007, the VA implemented mandatory TBI  
screening for all veterans who served in 
combat operations and separated from  
active-duty service after September 11, 2001. 
The 4-question screen identifies veterans 
who are at increased risk of TBI and who ex-
perience symptoms that may be related to  
specific event(s).29 A positive screen does not 
diagnose TBI but rather indicates a need for 
further evaluation, which may or may not 
be responsible for inflated reporting of TBI. 
Renewed research also has led providers to 
recognize and study PTSD resulting from 
noncombat trauma and moral injury. The 
possibility of delayed onset also drives up the 
number of veterans diagnosed with PTSD.5-7 

Prevalence
A wide variability exists in the reported prev-
alence of PTSD among US war veterans 
with estimates ranging from 15% to 20% of 
veterans from recent conflicts3,20 and 10% 
to 30% of veterans from previous wars.3,19 
These rates are higher than estimates from 
allied forces from other countries.19 Meta- 
analyses suggest that the prevalence of PTSD 
is 2% to 15% among Vietnam War veterans, 
1% to 13% among first (pre-9/11) Gulf War 
veterans, 4% to 17% among OEF/OIF/OND 
veterans; these veterans have a lifetime prev-
alence of 6% to 31%.3,11,19,30-38 The preva-
lence of PTSD is 2 to 4 times higher among 
the US veterans19,39 when compared with 
that of civilians.40,41 According to one study, 
concomitant PTSD and TBI appears to be 

much higher in US war veterans (4%-17%) 
compared with United Kingdom Iraq War  
veterans (3%-6%).19

This study’s finding of an increase in 
nonmale soldiers with PTSD and/or TBI 
was not surprising. There is a paucity of 
data on the effect of war zone exposure on 
women veterans. Recently, women have 
been more actively involved in combat roles 
with 41,000 women deployed to a combat 
zone. Results of this study indicate a 2- to 
3-fold increase in veterans identifying them-
selves as nonmale in post-9/11 groups with 
a higher proportion diagnosed with either 
PTSD alone or PTSD and TBI. Women are 
at a higher risk for PTSD than are men due 
in part to exposure to abuse/trauma prior to  
deployment, experience of higher rates of 
discrimination, and/or sexual assault.31-33 
One study involving First Gulf War female 
veterans reported higher precombat psy-
chiatric histories as well as higher rates of 
physical and sexual abuse when compared 
with that of men.31

In this study, the average age of veterans 
adjudicated and compensated for PTSD and/
or TBI pre-9/11, was 66 years compared with 
36 years for post-9/11 veterans. Sixty-six per-
cent of veterans from the post-9/11 group 
had ≥ 50% service-connected disability at age  
36 years; 75% of veterans from the overlap 
group had ≥ 50% service-connected disability 
at age 41 years; and 76% veterans from the re-
entered group had ≥ 50% service-connected 
disability at age 46 years. Younger age at di-
agnosis and higher rates of disability not only 
pose unique challenges for veterans and fam-
ily members, but also suggest implications for 
career prospects, family earnings, loss of pro-
ductivity, and disease-adjusted life years. Also 
noted in the results, this younger cohort has a 
higher percentage of single/unmarried veter-
ans, suggesting familial support systems may 
be more parental than spousal. Treatment for 
this younger cohort will likely need to focus on 
early and sustained rehabilitation that can be 
integrated with career plans. 

For treatment to be effective, there must 
be evidence for veterans enrolling, remain-
ing, and reporting benefits from the treat-
ment. Limited research has shown currently  
advocated evidence-based therapies to have 
low enrollment rates, high drop-out rates, 
and mixed outcomes.42

FIGURE 3 Distribution of Veterans Diagnosed With PTSD, 
TBI, or Both
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Results showing a gradual increase in the 
proportion of nonwhite, non-African Amer-
ican veterans diagnosed with PTSD alone, 
TBI alone, or both, likely reflect the chang-
ing demographic profile of the US as well 
as the Army. However, the reason that more  
African Americans were diagnosed with 
PTSD and/or TBI in the overlap and reen-
tered groups when compared with the pre-
9/11 group could not be ascertained. It is 
possible that more veterans identified them-
selves as African Americans as evident from a 
decrease in the number of veterans in the un-
known category post-9/11 when compared 
with the pre-9/11 group. In 2016, the Amer-
ican Community Survey showed that His-
panic and African American veterans were 
more likely to use VA health care and other 
benefits than were any other racial group.40 
Improved screening for PTSD and TBI diag-
noses, increased awareness, and education 
about the availability of VA services and ben-
efits may have contributed to the increased 
use of VA benefits in these groups. 

Data from this study are concordant with  
data from the National Center for Veter-
ans Analysis and Statistics reporting on the 

younger age of diagnosis and higher rates 
of initial service-connected disability in vet-
erans with PTSD and PTSD+TBI.43 One 
study analyzing records from 1999 to 2004 
showed that the number of PTSD cases 
grew by 79.5%, resulting in 148.7% in-
crease in benefits payment from $1.7 bil-
lion to $4.3 billion per year.44 In contrast, 
the compensation cost for all other disabil-
ity categories increased by only 41.7% over 
this period. This study also revealed that 
while veterans with PTSD represented only 
8.7% of compensation recipients, they re-
ceived 20.5% of all compensation pay-
ments, driven in large part by an increase in  
> 50% service-connected disability ratings.44

Thus, from financial as well as treat-
ment points of view, the change in the de-
mographic profile of the veteran must be 
considered when developing PTSD treat-
ment strategies. While treatment in the 
past focused solely on addressing trauma- 
associated psychiatric issues, TBI and PTSD 
association will likely shift the focus to con-
current psychiatric and physical symp-
tomology. Similarly, PTSD/TBI treatment 
modalities must consider that the profile  

TABLE 4 Relative Distribution of Veterans with Service-Connected Disability Ratings 
Service
Period 
Groups, No. 
(%)

Average 
Age (SD), y

Diagnosis
Categories

Service Connection Disability Rating, No. (%)

0% 10-20% 30-40% 50-60% 70-80% 90-100% 50-100%   

Pre-9/11 
797,285 (74.7)

66.3
(11.3)

PTSD only 18,534 53,043 64,654 92,684 207,574 292,106 592,364 (74)

TBI only 3,672 8,205 4,773 4,574 5,150 10,318 20,042 (2.5)

PTSD+TBI 1,015 2,468 2,130 3,083 8,134 15,168 26,385 (3.3)

Post-9/11 
174,134 (16.3) 

36.1
(8.7)

PTSD only 2,104 9,391 18,476 26,839 36,775 27,850 91,464 (52.5)

TBI only 293 1,439 1,621 1,734 1,776 1,628 5,138 (3.0)

PTSD+TBI 326 1,528 3,816 7,301 13,641 17,596 38,538 (22.1)

Overlap  
82,450 (7.7) 41.4

(8.2)

PTSD only 860 4,026 7,522 11,416 18,110 21,506 51,032 (61.9)

TBI only 119 541 694 794 1,024 1,261 3,079 (3.7)

PTSD+TBI 105 433 929 1,882 4,017 7,211 13,110 (15.9)

Reentered 
13,822
(1.3)

46.9
(9.2)

PTSD only 220 651 1,019 1,613 2,974 3,576 8,163 (59.0)

TBI only 19 82 66 63 98 173 334 (2.4)

PTSD+TBI 29 88 157 362 792 1,840 2,994 (21.7)

Abbreviations: PTSD, posttraumatic stress disorder; TBI, traumatic brain injury.
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of post-9/11 service members includes 
more women, younger age, and a greater ra-
cial diversity. For instance, younger age 
for a disabled veteran brings additional  
challenges, including reliance on parental or 
buddy support systems vs a spousal support 
system, integrating career with treatment, se-
lecting geographic locations that can support 
both career and treatment, sustaining reha-
bilitation over time. The treatment needs of 
a 35-year-old soldier with PTSD and/or TBI, 
whether male or female, Asian or African 
American are likely to be very different from 
the treatment needs of a 65-year-old white 
male. Newer treatment approaches will have 
to address the needs of all soldiers.

Limitations 
Our study may underestimate the actual PTSD 
and/or TBI disease burden because of the so-
cial stigma associated with diagnosis, military 
culture, limitations in data collection.45-50 In 
addition, in this retrospective database cohort 
study, we considered and tried to minimize 
the impact of any of the usual potential limi-
tations, including (1) accuracy of data quality 
and linkage; (2) identifying cohort appropri-
ately (study groups); (3) defining endpoints 
clearly to avoid misclassifications; and (4) in-
corporating all important confounders. We 
identified veterans utilizing medical services at 
VA hospitals during a defined period and diag-
nosed with PTSD and TBI using ICD-9 codes 
and divided in 4 well-defined groups. In ad-
dition, another limitation of our study is to 
not accurately capture the veterans who have  
alternative health coverage and may choose 
not to enroll and/or participate in VA health 
care. In addition, some service members leav-
ing war zones may not disclose or downplay 
the mental health symptoms to avoid any 
delay in their return home.

CONCLUSIONS 
This study highlights the changing profile 
of the soldier diagnosed with PTSD and/or 
TBI who served pre-9/11 compared with that 
of those who served post-9/11. Treatment 
modalities must address the changes in war-
fare and demographics of US service mem-
bers. Future treatment will need to focus 
more on concurrent PTSD/TBI therapies, 
the needs of younger soldiers, the needs of 
women injured in combat, and the needs of 

a more racially and ethnically diverse popu-
lation. Severe injuries at a younger age will 
require early detection and rehabilitation for 
return to optimum functioning over a life-
time. The current study underscores a need 
for identifying the gaps in ongoing programs 
and services, developing alternatives, and im-
plementing improved systems of care. More 
studies are needed to identify the cost impli-
cations and the effectiveness of current thera-
pies for PTSD and/or TBI.

Acknowledgments
This study was supported by VA Medical Center and Midwest 
BioMedical Research Foundation (MBRF), Kansas City, Mis-
souri. The manuscript received support, in part, from NIH-RO1 
DK107490. These agencies did not participate in the design/
conduct of the study or, in the interpretation of the data.

Author affiliations
The authors report no actual or potential conflicts of interest 
with regard to this article.

Disclaimer
The opinions expressed herein are those of the authors and do 
not necessarily reflect those of Federal Practitioner, Frontline 
Medical Communications Inc., the US Government, or any of 
its agencies.

References
  1.   Bagalman E. Traumatic brain injury among veterans. http://

www.ncsl.org/documents/statefed/health/TBI_Vets2013 
.pdf. Published January 4, 2013. Accessed February 3, 
2020.

  2.   Veterans Health Administration, Support Service Center. 
Workload files fiscal year 2008-fiscal year 2012. [Source 
not verified.]

  3.   Tanielian T, Jaycox LH, eds. Invisible Wounds of War: 
Psychological and Cognitive Injuries, Their Consequences, 
and Services to Assist Recovery. Santa Monica, CA: RAND 
Corporation; 2008. 

  4.   Bagalman E. Health care for veterans: traumatic brain 
injury. https://fas.org/sgp/crs/misc/R40941.pdf. Published 
March 9, 2015. Accessed February 4, 2020.

  5.   Ikin JF, Sim MR, McKenzie DP, et al. Anxiety, post-
traumatic stress disorder and depression in Korean 
War veterans 50 years after the war. Br J Psychiatry. 
2007;190(6):475-483.

  6.   Andrews B, Brewin CR, Philpott R, Stewart L. Delayed-
onset posttraumatic stress disorder: a systematic review 
of the evidence. Am J Psychiatry. 2007;164(9):1319-1326.

  7.   Frueh BC, Grubaugh AL, Yeager DE, Magruder KM. 
Delayed-onset post-traumatic stress disorder among 
war veterans in primary care clinics. Br J Psychiatry. 
2009;194(6):515-520.

  8.   McAllister TW. Neurobiological consequences of traumatic 
brain injury. Dialogues Clin Neurosci. 2011;13(3):287-300.

  9.   Schlenger WE, Kulka RA, Fairbank JA, et al. The prev-
alence of posttraumatic stress disorder in the Vietnam 
generation: a multimethod, multisource assessment of 
psychiatric disorder. J Trauma Stress. 1992;5(3):333-363. 

10.   Friedman MJ, Resick PA, Bryant RA, Strain J, 
Horowitz M, Spiegel D. Classification of trauma and 
stressor-related disorders in DSM-5. Depress Anxiety. 
2011;28(9):737-749.

11.   Lew HL, Otis JD, Tun C, Kerns RD, Clark ME, Cifu DX. 
Prevalence of chronic pain, posttraumatic stress disor-
der, and persistent postconcussive symptoms in OIF/OEF 
veterans: polytrauma clinical triad. J Rehabil Res Dev. 
2009;46(6):697-702. 

12.   Carlson K, Kehle S, Meis L, et al. The Assessment and 

PTSD and TBI Incidence



MARCH 2020  • FEDERAL PRACTITIONER • 137mdedge.com/fedprac

Treatment of Individuals with History of Traumatic Brain 
Injury and Post-Traumatic Stress Disorder: A Systematic 
Review of the Evidence. Washington, DC: US Department 
of Veterans Affairs; 2009.

13.   Gironda RJ, Clark ME, Ruff RL, et al. Traumatic brain injury, 
polytrauma, and pain: challenges and treatment strate-
gies for the polytrauma rehabilitation. Rehabil Psychol. 
2009;54(3):247-258. 

14.   Hoge CW, McGurk D, Thomas JL, Cox AL, Engel CC, Cas-
tro CA. Mild traumatic brain injury in U.S. soldiers returning 
from Iraq. N Engl J Med. 2008;358(5):453-463.

15.   Bazarian JJ, Cernak I, Noble-Haeusslein L, Potolicchio S, 
Temkin N. Long-term neurologic outcomes after traumatic 
brain injury. J Head Trauma Rehabil. 2009;24(6):439-451.

16.   Peskind ER, Brody D, Cernak I, McKee A, Ruff RL. Military- 
and sports-related mild traumatic brain injury: clinical pre-
sentation, management, and long-term consequences. J 
Clin Psychiatry. 2013;74(2):180-188.

17.   Riggio S. Traumatic brain injury and its neurobehavioral 
sequelae. Neurol Clin. 2011;29(1):35-47, vii.

18.   Helmick KM, Spells CA, Malik SZ, Davies CA, Marion DW, 
Hinds SR. Traumatic brain injury in the US military: epi-
demiology and key clinical and research programs. Brain 
Imaging Behav. 2015;9(3):358-366.

19.    Richardson LK, Frueh BC, Acierno R. Prevalence esti-
mates of combat-related post-traumatic stress disorder: 
critical review. Aust N Z J Psychiatry. 2010;44(1):4-19.

20.   Thompson WW, Gottesman II, Zalewski C. Reconciling 
disparate prevalence rates of PTSD in large samples of US 
male Vietnam veterans and their controls. BMC Psychiatry. 
2006;6:19.

21.   Frueh BC, Elhai JD, Gold PB, et al Disability compensa-
tion seeking among veterans evaluated for posttraumatic 
stress disorder. Psychiatr Serv. 2003;54(1):84-91. 

22.   Thakur H, Oni O, Singh V, et al. Increases in the service 
connection disability and treatment costs associated with 
posttraumatic stress disorder and/or traumatic brain injury 
in United States veterans pre- and post-9/11: the strong 
need for a novel therapeutic approach. Epidemiology 
(Sunnyvale). 2018;8(4):353.

23.   Schlenger WE, Kulka RA, Fairbank JA, et al. The prev-
alence of post-traumatic stress disorder in the Vietnam 
generation: a multimethod, multisource assessment of 
psychiatric disorder. J Trauma Stress. 1992;5(3):333-363. 

24.   Belmont PJ, Schoenfeld AJ, Goodman G. Epidemiology of 
combat wounds in Operation Iraqi Freedom and Operation 
Enduring Freedom: orthopaedic burden of disease. J Surg 
Orthop Adv. 2010;19(1):2-7.

25.  Owens BD, Kragh JG Jr, Wenke JC, Macaitis J, Wade 
CE, Holcomb JB. Combat wounds in Operation Iraqi 
Freedom and Operation Enduring Freedom. J Trauma. 
2008;64(2):295-299.

26.   Defense Health Agency, Defense and Veterans Brain In-
jury Center. DOD worldwide numbers for TBI since 2000. 
https://dvbic.dcoe.mil/dod-worldwide-numbers-tbi. Up-
dated February 14, 2020. Accessed February 14, 2020.

27.   Armed Forces Health Surveillance Center. Deployment- 
related conditions of special surveillance interest, U.S. 
armed forces, by month and service, January 2003- 
December 2012 (data as of 22 January 2013). MSMR. 
2013;20(1):16-19.

28.   Harvey JH, Stein SK, Scott PK. Fifty years of grief: ac-
counts and reported psychological reactions of Normandy 
invasion veterans. J Narrative Life History. 1995;5(4): 
321-332. 

29.   US Department of Veterans Affairs. Polytrauma/TBI sys-
tem of care. https://www.polytrauma.va.gov/system-of-care 
/index.asp. Updated June 3, 2015. Accessed February 4, 
2020.

30. Wolfe J, Erickson DJ, Sharkansky EJ, King DW, King LA. 
Course and predictors of posttraumatic stress disorder 
among Gulf War veterans: a prospective analysis. J Con-
sult Clin Psychol. 1999;67(4):520-528. 

31.   Breslau N, Davis GC, Peterson EL, Schultz L. Psychiatric 
sequelae of posttraumatic stress disorder in women. Arch 

Gen Psychiatry. 1997;54(1):81-87. 
32.   Kessler RC, Sonnega A, Bromet E, Hughes M, Nelson CB. 

Posttraumatic stress disorder in the National Comorbidity 
Survey. Arch Gen Psychiatry. 1995;52(12):1048-1060. 

33.   Wolfe J, Kimerling R. Gender issues in the assessment of 
posttraumatic stress disorder. In: Wilson J, Keane TM, eds. 
Assessing Psychological Trauma and PTSD. New York: 
Guilford; 2004:192-238.

34.   Engel CC Jr, Engel AL, Campbell SJ, McFall ME, Russo 
J, Katon W. Posttraumatic stress disorder symptoms and 
precombat sexual and physical abuse in Desert Storm vet-
erans. J Nerv Ment Dis. 1993;181(11):683-688. 

35.   US Department of Veterans Affairs, National Center for 
Veterans Analysis and Statistics. Profile of veterans: 2016 
data from the American Community Survey. https://www 
.va.gov/vetdata/docs/SpecialReports/Profi le_of 
_Veterans_2016.pdf. Published February 2018. Accessed 
February 4, 2020.

36.   US Department of Commerce Economics and Statis-
tics Administration, US Census Bureau, Geography Divi-
sion. 2010 population distribution in the United States 
and Puerto Rico. https://www2.census.gov/geo/maps 
/dc10_thematic/2010_Nightt ime_PopDist/2010 
_Nighttime_PopDist_Page_Map.pdf. Accessed February 
4, 2020.

37.   Cifu DX, Taylor BC, Carne WF, et al. Traumatic brain in-
jury, posttraumatic stress disorder, and pain diagnoses in 
OIF/OEF/OND veterans. J Rehabil Res Dev. 2013;50(9): 
1169-1176.

38.   Dohrenwend BP, Turner JB, Turse NA, Adams BG, Koenen 
KC, Marshall R. The psychological risks of Vietnam for U.S. 
veterans: a revisit with new data and methods. Science. 
2006;313(5789):979-982.

39.   Magruder KM, Frueh BC, Knapp RG, et al. Prevalence of 
posttraumatic stress disorder in Veterans Affairs primary 
care clinics. Gen Hosp Psychiatry. 2005;27(3):169-179.

40.   Norris FH. Epidemiology of trauma: frequency and im-
pact of different potentially traumatic events on different 
demographic groups. J Consult Clin Psychol. 1992;60(3): 
409-418. 

41. Resnick HS, Kilpatrick DG, Dansky BS, Saunders BE, Best 
CL. Prevalence of civilian trauma and posttraumatic stress 
disorder in a representative national sample of women.  
J Consult Clin Psychol. 1993;61(6):984-991.

42. Najavits LM. The problem of dropout from “gold standard” 
PTSD therapies. F1000Prime Rep. 2015;7:43.

43. US Department of Veterans Affairs, National Center for 
Veterans Analysis and Statistics. Trends in veterans with 
a service-connected disability: 1985 to 2014. https://
www.va.gov/vetdata/docs/QuickFacts/SCD_trends 
_FINAL_2014.PDF. Published June 2015. Accessed Febru-
ary 4, 2020.

44. US Department of Veterans Affairs, Office of Inspector Gen-
eral. Review of state variances in VA disability compensa-
tion payments. Report 05-00765-137. https://www.va.gov 
/oig/52/reports/2005/VAOIG-05-00765-137.pdf. Published 
May 19, 2015. Accessed February 4, 2020.

45. McNally RJ. Progress and controversy in the study of post-
traumatic stress disorder. Annu Rev Psychol. 2003;54: 
229-252. 

46.   Freeman T, Powell M, Kimbrell T. Measuring symptom 
exaggeration in veterans with chronic posttraumatic stress 
disorder. Psychiatry Res. 2008;158(3):374-380. 

47.   Frueh BC, Elhai JD, Grubaugh AL, et al. Documented 
combat exposure of US veterans seeking treatment for 
combat-related post-traumatic stress disorder. Br J Psy-
chiatry. 2005;186(6):467-475.

48.   Frueh BC, Hamner MB, Cahill SP, Gold PB, Hamlin KL. Ap-
parent symptom overreporting in combat veterans evalu-
ated for PTSD. Clin Psychol Rev. 2000;20(7):853-885. 

49.   Sparr L, Pankratz LD. Factitious posttraumatic stress dis-
order. Am J Psychiatry. 1983;140(8):1016-1019.

50.   Baggaley M. ‘Military Munchausen’s’: assessment of facti-
tious claims of military service in psychiatric patients. Psy-
chiatr Bull. 1998;22(3):153-154.

PTSD and TBI Incidence


