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Abstract—The purpose of this study was to describe career
performance outcomes after combat blast injury and to examine
the relationship between the injury severity and type of military
discharge. A retrospective cohort study of 4,255 male service-
members injured in a combat blast as a part of Operation Iraqgi
Freedom was completed. In the total sample, 37.8% experi-
enced a normal discharge and 8.3% had an early discharge. Of
the 2,229 members who had a discharge code, 29.8% experi-
enced a disability discharge. Both early attrition and disability
discharge proportions were higher in those with posttraumatic
stress disorder (PTSD) than in those without PTSD. There was
a significant interaction between PTSD and injury severity in
the discharge disability outcome. In those without PTSD, there
was a dose-response relationship between injury severity and
disability discharge. In those with PTSD, injury severity pre-
dicted disability discharge. The relationship between injury
severity and disability discharge was less striking in service-
members with PTSD than without PTSD. The effect of PTSD
and injury severity on career performance outcomes after blast
injuries should be factored into outcome planning.

Key words: blast injury, career performance outcomes, com-
bat blast, functional outcomes, injury severity, mental health,
military discharge, Operation Iragi Freedom, polytrauma, post-
traumatic stress disorder.

INTRODUCTION

Blasts are the most common mechanism of injury in
Operation Iragi Freedom (OIF) and Operation Enduring
Freedom (OEF), with up to 80 percent of all injuries
caused by blasts [1-2]. The causes of blasts include impro-
vised explosive devices (IEDs), grenades, land mines, mor-
tars, rocket-propelled grenades (RPGSs), and aerial bombs,
with the majority of blasts caused by IEDs [1-3]. Blast

Abbreviations: AIS = Abbreviated Injury Scale, CHAMPS =
Career History Archival Medical and Personnel System, CI =
confidence interval, EMED = Expeditionary Medical Encoun-
ter Database, ICD-9 = International Classification of Diseases-
9th Revision, IED = improvised explosive device, ISS = Injury
Severity Score, MTF = medical treatment facility, NHRC =
Naval Health Research Center, OEF = Operation Enduring
Freedom, OIF = Operation Iragi Freedom, OR = odds ratio,
PTSD = posttraumatic stress disorder, RPG = rocket-propelled
grenade, TBI = traumatic brain injury.
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injuries involve multiple mechanisms of injury that range
from mild severity to a fatality, and they can have an effect
on nearly any body system and anatomical region [4-7].
Some of the most common injuries include traumatic brain
injuries (TBIs), fragment wounds to limbs and torso, and
tympanic membrane ruptures [1-4].

With a greater percentage of wounded servicemem-
bers surviving battle injuries in OIF/OEF than in any other
previous conflict, understanding the outcomes and the
potential risk factors for adverse outcomes is important in
providing support after the injury. Because of the extreme
violence of blast and its characteristic effects, polytrauma
is more common in blast injuries than in injuries from
other mechanisms and produces an array of injury profiles
[4,8]. Polytrauma creates a unique challenge for medical
care and rehabilitation because of the variable and com-
plex nature of these injuries [9-11]. After rehabilitation,
long-term impairments from blast injuries can continue to
affect the functioning of servicemembers, which might
lead to a career performance reduction.

The literature supports a complex relationship between
posttraumatic stress disorder (PTSD) and both injury sever-
ity and functional outcome. PTSD is associated with trau-
matic events such as a combat-related injury [12-13]. The
onset of PTSD after a combat injury has been related to
severity of injury, with the likelihood of a PTSD diagnosis
more than three times greater in servicemembers with a
severe injury than in those with a minor injury [14]. In
addition, combat PTSD has been associated with
impaired functional outcomes, including unemployment
[15]. In a group of servicemembers who had been
deployed, those reporting mental health concerns were
more likely to leave military service within 1 yr than those
who did not report mental health concerns [16]. Because of
the association between PTSD and injury severity, as well
as between PTSD and functional outcome, PTSD may
potentially play a role in the association between injury
severity and career performance outcomes.

To our knowledge, there have been no studies pub-
lished on career performance outcomes that focus specifi-
cally on combat blast injuries. The purpose of this
retrospective cohort study was to describe career perfor-
mance outcomes (i.e., disability-related discharge, time to
discharge, early or normal attrition, pay grade changes)
after injuries from a combat blast and to examine the rela-
tionship between the injury severity and type of discharge
from service. We also examined servicemember demo-
graphics and the mechanism of blast across the injury

severity groups. Because the development of PTSD is
influenced by injury severity, and functional outcome is
influenced by PTSD, we will investigate the effect of a
PTSD diagnosis on the relationship between injury sever-
ity and type of service discharge.

METHODS

Sample

We identified the study sample from the Expeditionary
Medical Encounter Database (EMED), formerly the Navy-
Marine Corps Combat Trauma Registry, which is main-
tained by the Naval Health Research Center (NHRC) in
San Diego, California. The EMED contains information
abstracted from U.S. servicemember medical records com-
pleted by military providers at far-forward medical treat-
ment facilities (MTFs) near the point of injury through to
theater hospitals. This information is merged with inpatient
and outpatient medical record information and tactical, per-
sonnel, operational, and deployment-related data obtained
from other U.S. Department of Defense databases [17].

Between March 2004 and December 2007, 4,324 male
servicemembers sustained combat blast injuries that led to
an encounter at a level 1 or 2 MTF. We excluded female
servicemembers because of a low proportion of injured
females (n = 59). Level 1 and 2 MTFs are far-forward or
battlefield area units including immediate first-aid facilities
(level 1) and units providing surgical resuscitation by for-
ward mobile surgical teams (level 2). We defined a blast
episode as a documented mechanism of injury, including an
IED, grenade, RPG, land mine, aerial bomb, rocket, or mor-
tar. Of the 4,324 potential study subjects, 36 died during the
follow-up period and 33 did not match with the Career His-
tory Archival Medical and Personnel System (CHAMPS)
database, which provided the outcome variable data. This
left a final sample size of 4,255 male servicemembers.

Procedures

Trained clinical staff assigned clinical diagnosis codes
from the International Classification of Diseases-9th Revi-
sion (ICD-9) to each injury described on the encounter
form. In addition to assignment of diagnostic codes, sever-
ity of each injury was documented with two different stan-
dardized measures of injury severity: Abbreviated Injury
Scale (AIS) and Injury Severity Score (ISS) [18]. The AIS
is an anatomically based injury severity scale that scores
each injury on a scale from 1 (relatively minor) to 6
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(untreatable) within six body regions (head, face, chest,
abdomen, limbs, and external). The ISS is derived from the
AIS scores from the three most severely injured body
regions with a range of 0 to 75 and is an overall measure of
injury severity [19]. We documented and categorized the
ISS for each member into four severity levels: mild (1-3),
moderate (4-8), serious (9-15), and severe (=16) [20-21].

Measures

We ascertained individual demographics (age, mili-
tary rank, branch of service) and injury circumstances
(type of blast) for each blast episode from the EMED.
Age was reported in years and calculated by date of
injury minus date of birth. We used the date of the first
recorded medical encounter at the level 1 or 2 facility if
the date of injury was not available. We categorized mili-
tary rank as junior enlisted (E1-E3), midlevel enlisted
(E4-E5), senior enlisted (E6-E9), or officers/warrant
officers; military branch of service as Air Force, Army,
Navy, or Marine Corps; and type of blast as IED, gre-
nade, RPG, land mine, aerial bomb, or mortar.

We ascertained follow-up status through CHAMPS.
CHAMPS is a database of career and medical informa-
tion maintained by NHRC for Navy and Marine Corps
Active Duty personnel from January 1, 1965, and person-
nel from all services from 1988 forward [22]. We deter-
mined the discharge type by examining discharge event
codes and categorizing them as either a disability or non-
disability. We defined disability discharge as a discharge
event code with the term “disability” in the verbal
description and nondisability discharge included all other
event codes. Only the first discharge after the injury was
used in the analysis if the servicemember reenlisted after
discharge. We calculated time to discharge as discharge
date minus date of injury. We directly ascertained each
servicemember’s current attrition status (Active Duty,
normal attrition, early attrition) from CHAMPS. We
defined early attrition as not completing obligated service
[22], a broader category than disability discharge, includ-
ing any circumstance requiring early release from ser-
vice. In addition, not all disability discharge events were
defined in CHAMPS as early attrition events. Pay grade
changes used the difference between the last pay grade
recorded prior to injury and the first pay grade change
after injury. A PTSD diagnosis required documentation
of the related ICD-9 code (309.81) in two separate medi-
cal records from either inpatient or outpatient visits with
a visit date >30 d after the date of injury. Servicemember
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records for this data set were updated in CHAMPS on
September 30, 2009, resulting in a range of follow-up
times from 1 yrand 9 mo to 5 yr and 5 mo.

Data Analysis

We compared demographics, injury characteristics,
and follow-up status between the different injury severity
categories defined by ISS. We compared categorical vari-
ables using chi square and mean values of continuous
variables using a one-way analysis of variance. When we
found differences in the means, we used a Bonferroni
comparison to assess differences between the means. We
also compared follow-up status between the PTSD diag-
nosis groups using chi square for the categorical variables
and independent #test for the continuous variable. To
examine the relationship between demographics, injury
characteristics, and follow-up status, we used univariate
and multivariate logistic regression for the disability dis-
charge outcome. The independent variable was injury
severity, defined by the four ISS categories (mild [1-3],
moderate [4-8], serious [9-15], and severe [>16]), and
mild injury was the reference category. Age at time of
injury (5 yr intervals) and time to discharge (1 yr inter-
vals, for disability discharge only) were reported as inde-
pendent variables as well as considered as covariates,
along with branch of service (Marine Corps vs other), race
(Caucasian vs other), and type of blast (IED vs other). We
assessed interaction between severity and PTSD, and
when found significant in the disability discharge out-
come, the sample was stratified by PTSD diagnosis at
least 30 d after injury. We assessed univariate and multi-
variate logistic regression models in the stratified sam-
ples. Level of significance was set at p < 0.05 with
interaction terms significant at p < 0.10. All data analysis
was completed using SAS version 9.2 (SAS Institute Inc;
Cary, North Carolina).

RESULTS

We identified a total of 4,255 male servicemembers
through the EMED who had an injury from a combat blast,
survived the follow-up period (range of 1 yr and 9 mo to
5 yrand 5 mo), and could be matched to a CHAMPS record
for outcome status. The majority of these servicemembers
(2,588 [60.8%]) had mild injuries (ISS score 1-3) (Table 1).
There were 1,033 (24.3%) servicemembers with moderate
injuries (ISS category 4-8), 380 (8.9%) with serious injuries




10

JRRD, Volume 50, Number 1, 2013

Table 1.

Demographic and injury characteristics by Injury Severity Score (ISS) category among male servicemembers injured in combat-related blast (N =

4,255) in Operation Iraqi Freedom, 2004-2007.

Demographic Mild (n =2,588) Moderate (n = 1,033) Serious (n = 380) Severe (n = 254)
Age, yr (mean + SD) 24654 245+5.2 245+4.9 248+54
Race/Ethnicity, n" (%)

Caucasian 2,048 (79.1) 795 (77.0) 300 (78.9) 202 (79.5)
Hispanic 209 (8.1) 80 (7.7) 37 (9.7) 18 (7.1)
African American 152 (5.9) 70 (6.8) 17 (4.5) 14 (5.5)
Other 179 (6.9) 88 (8.5) 26 (6.8) 20 (7.9)
Pay Grade,’ n” (%)
Junior Enlisted 1,078 (41.6) 435 (42.1) 152 (40.0) 91 (35.8)
Midlevel Enlisted 1,047 (40.5) 414 (40.1) 147 (38.7) 103 (40.5)
Senior Enlisted 230 (8.9) 90 (8.7) 33(8.7) 21 (8.3)
Officer/Warrant 110 (4.2) 36 (3.5) 16 (4.2) 13 (5.1)
Branch of Service,* n” (%)
Marine Corps 1,996 (77.1) 769 (74.4) 266 (70.0) 172 (67.7)
Army 457 (17.7) 200 (19.4) 94 (24.7) 68 (26.8)
Navy 132 (5.1) 62 (6.0) 19 (5.0) 14 (5.5)
Air Force 3(0.1) 2(0.2) 1(0.3) 0(0.0)
Type of Blast,® n” (%)
IED 1,975 (76.3) 858 (83.0) 285 (75.0) 198 (77.9)
Mortar 220 (8.5) 67 (6.5) 34 (8.9) 30 (11.8)
RPG 132 (5.1) 41 (4.0) 14 (3.7) 9(3.5)
Grenade 123 (4.7) 20 (1.9) 29 (7.6) 4 (1.6)
Land Mine 105 (4.1) 36 (3.5) 10 (2.6) 12 (4.7)
Rocket 31(1.2) 10 (1.0) 8(2.1) 1(0.4)
Aerial Bomb 2(0.1) 1(0.1) 0(0.0) 0 (0.0)

Note: Total ISS categories are mild (1-3), moderate (4-8), serious (9-15), and severe (>16).

*Subject numbers for each variable do not add to total sample due to missing data.

Tp <0.05.
<001,
85 <0.001.

IED = improvised explosive device, RPG = rocket-propelled grenade, SD = standard deviation.

(ISS category 9-15), and 254 (6.0%) with severe injuries
(ISS category >16). The average servicemember age was
24.6 yr (standard deviation = 5.34), the majority of the per-
sonnel were Caucasian, and the ISS levels did not vary by
age or race/ethnicity. The majority of the servicemembers
were Marines and either junior or midlevel enlisted. An IED
was the most common blast mechanism, with the highest
proportion in the moderate ISS category.

Table 2 presents the outcomes of type of discharge
(disability, nondisability), attrition status (Active Duty, nor-
mal attrition, early attrition), pay grade changes (no change,
increase, decrease), desertions, and PTSD diagnosis per
ISS level. A total of 2,229 servicemembers (51.9%) had a
discharge code documented in CHAMPS and were catego-

rized as either nondisability discharge (1,565) or disability
discharge (664). The shortest time to discharge was in the
serious ISS severity level (544.6 d), which was signifi-
cantly different from the longest time in the mild ISS level
(661.9 d). The proportion of nondisability discharge and
disability discharge across the ISS levels trend in opposite
directions with the greatest percentage of nondisability dis-
charges in the mildest severity level and the greatest per-
centage of disability discharge in the severe ISS level.
When we examined attrition status, 53.9 percent (2,295) of
the servicemembers were Active Duty, 37.8 percent (1,608)
experienced normal discharge, and 8.3 percent (352) had an
early discharge. The patterns in proportions across the ISS
levels were similar in attrition status with the greatest



11

Table 2.

ESKRIDGE et al. Blast injuries, PTSD, and career outcomes

Injury outcome follow-up status by Injury Severity Score (ISS) category among male servicemembers injured in combat-related blast (N = 4,255)

in Operation Iragi Freedom, 2004-2007.

Status Mild Moderate Serious Severe
(n=2,588) (n=1,033) (n =380) (n =254)
Days to Discharge (n = 2,229) (mean + SD) 661.9 + 368.2" 588.1 + 328.6 544.6 + 284.3" 611.4 £ 297.2
Discharge Event Code (n = 2,229),Jr n (%)
Nondisability 1,125 (85.5) 363 (66.6) 60 (27.4) 17 (11.4)
Disability 191 (14.5) 182 (33.4) 159 (72.6) 132 (88.6)
Attrition Status, 7 (%)
Active Duty 1,428 (55.2) 560 (54.2) 194 (51.0) 113 (44.5)
Normal Attrition 1,013 (39.1) 379 (36.7) 123 (32.4) 93 (36.6)
Early Attrition 147 (5.7) 94 (9.1) 63 (16.6) 48 (18.9)
Pay Grade Change,i n (%)
No Change 1,256 (48.5) 526 (50.9) 211 (55.5) 155 (61.0)
Initial Increase 1,225 (47.3) 470 (45.5) 155 (40.8) 89 (34.0)
Initial Decrease 107 (4.1) 37 (3.6) 14 (3.7) 10 (3.9)
Desertion (>1) 19 (0.7) 13 (1.3) 1(0.3) 0 (0.0
PTSD Diagnosis (>30 d postinjury),Jr n (%) 452 (17.5) 296 (28.6) 124 (32.6) 62 (24.4)

Note: Total ISS categories are mild (1-3), moderate (4-8), serious (9-15), and severe (>16).

"Mild 1SS mean was different from serious 1SS mean in Bonferroni comparison.

p <0.001.
tp<0.01.
PTSD = posttraumatic stress disorder, SD = standard deviation.

proportion of Active Duty and normal attrition in the mild
ISS level and the greatest proportion of early attrition in the
severe ISS level. This trend was also seen in pay grade
changes, with the greatest proportion of pay grade increases
in the mild ISS level, yet there is no discernible trend in
those with pay grade decreases. The prevalence of PTSD
across all severity levels was 21.9 percent, with the greatest
proportion of PTSD diagnoses in the serious 1SS level and
the smallest proportion in the mild ISS level.

We examined the outcomes of type of discharge (dis-
ability, nondisability), attrition status (Active Duty, nor-
mal attrition, early attrition), pay grade changes (no
change, increase, decrease) and desertions in relation to
PTSD status (Table 3). The percentage of servicemem-
bers with PTSD who were discharged with a disability
was more than three times greater than those without
PTSD (64.6% vs 19.4%, p < 0.001). Early attrition was
also more common in those with PTSD than without
PTSD (12.5% vs 7.1%, p < 0.001). There were also dif-
ferences in pay grade changes between PTSD diagnostic
groups, with any pay grade change (increase and
decrease) more common in those with PTSD.

We used logistic regression to assess the relationship
between severity level and disability discharge status with

Table 3.

Injury outcome follow-up status by posttraumatic stress disorder
(PTSD) diagnosis among male servicemembers injured in combat-
related blast (N = 4,255) in Operation Iragi Freedom, 2004-2007.

PTSD No PTSD
Status Diagnosis Diagnosis
(n=934) (n=3,321)

Days to Discharge™ (n = 2,229) (mean + SD) ~ 706.0 +328.3  606.0 + 352.0

Discharge Event Code (1 = 2,229),” 1 (%)

Nondisability 181 (35.3) 1384 (80.6)

Disability 331 (64.7) 333 (19.4)
Attrition Status,” n (%)

Active Duty 522 (55.9) 1773 (53.4)

Normal Attrition 295 (31.6) 1313 (39.5)

Early Attrition 117 (12.5) 235 (7.1)
Pay Grade Change,” (%)

No Change 405 (43.4) 1743 (52.5)

Initial Increase 480 (51.4) 1459 (43.9)

Initial Decrease 49 (5.2) 119 (3.6)

Desertions (>1) 9 (1.0) 24 (0.7)

*p < 0.001.
SD = standard deviation.

age, time to discharge, race, branch of service, type of
blast, and PTSD diagnosis as covariates (Table 4). Both
injury severity and PTSD diagnosis were significantly
associated with disability discharge. In the multivariate
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Table 4.

Unadjusted and adjusted odds ratios (ORs) of disability discharge among male servicemembers injured from combat-related blast (» = 2,229) in

Operation Iragi Freedom, 2004-2007.

Independent Variable

Unadjusted Model
OR (95% CI)

Adjusted Model
OR (95% CI)

Age (5 yr interval)

ISS Category
Mild 1.00
Moderate 2.95" (2.33-3.73)
Serious 15.61" (11.17-21.80)
Severe

PTSD Diagnosis (>30 d postinjury)
Time to Discharge (1 yr interval)

0.90 (0.79-1.02)

45.73" (26.98-77.53)
7.60" (6.12-9.44)
1.01 (0.92-1.11)

0.84% (0.72-0.98)

1.00
2.827 (2.16- 3.70)

19.00" (13.04-26.67)

66.88" (38.36-116.62)
9.98" (7.68-12.97)
1.02 (0.89-1.16)

Note: Confounders include age, time to discharge, branch of service, race (Caucasian vs other), and type of blast (improvised explosive device vs other). Total ISS

categories are mild (1-3), moderate (4-8), serious (9-15), and severe (>16).
*p <0.05.
p < 0.001.

Cl = confidence interval, ISS = Injury Severity Score, PTSD = posttraumatic stress disorder.

model, the odds of disability discharge in personnel with
moderate injury severity level were nearly three times
greater (odds ratio [OR] = 2.82, 95% confidence interval
[CI] = 2.16-3.70) than in those with mild injury severity.
There is a substantial increase in the odds of disability dis-
charge in the serious ISS group (OR = 19.00, 95% CI =
13.04-26.67) from the odds in the moderate injury sever-
ity level and again in the severe ISS group (OR = 66.88,
95% CI = 38.36-116.62). The odds of disability discharge
in servicemembers diagnosed with PTSD were nearly
10 times greater than in those without a PTSD diagnosis.

Table 5.

We assessed the interaction of PTSD and injury sever-
ity in a regression model with disability discharge as the
outcome and all covariates in the model and found a sig-
nificant interaction between PTSD and severity level cate-
gories (p = 0.01). We then stratified the sample by PTSD
diagnosis for all further regression analyses using disabil-
ity discharge as the outcome of interest. Table 5 presents
the results of unadjusted and adjusted models for both
PTSD diagnosis and no PTSD diagnosis groups. In the
PTSD group, the odds of a disability discharge was over
50 percent greater (OR = 1.83, 95% CI = 1.20-2.80) in
those with moderate severity level than those with a mild

Unadjusted and adjusted odds ratios (ORs) of disability discharge among male servicemembers injured from combat-related blast stratified by
posttraumatic stress disorder (PTSD) diagnosis >30 d postinjury (n = 2,229) in Operation Iragi Freedom, 2004-2007.

PTSD Diagnosis (n = 512)

No PTSD Diagnosis (n = 1,717)

Independent Variable Unadjusted Model

OR (95% CI)

Adjusted Model
OR (95% CI)

Unadjusted Model Adjusted Model
OR (95% CI) OR (95% CI)

Age (5 yr interval) 0.92 (0.75-1.12)

ISS Category
Mild 1.00 1.00
Moderate 1.847 (1.21-2.79)
Serious 14.08% (3.92-26.51)
Severe 13.22" (3.98-43.91)

Time to Discharge (1 yr interval) 0.91 (0.74-1.11)

0.91 (0.73-1.14)

1.83"(1.20-2.80)
14.18* (5.50-36.56)
13.35" (4.01-44.46)

1.03 (0.83-1.28)

0.87 (0.73-1.04) 0.77* (0.63-0.95)

1.00 1.00
3.76" (2.67-5.29) 3.76" (2.66-5.31)

22.671(14.98-34.30)  22.55' (14.74-34.51)

93.117 (50.51-171.64)  94.91" (50.90-176.98)
0.86" (0.76-0.98) 0.99 (0.84-1.17)

Note: Confounders include age, time to discharge, branch of service, race (Caucasian vs other), and type of blast (improvised explosive device vs other). Total ISS

categories are mild (1-3), moderate (4-8), serious (9-15), and severe (>16).
*p <0.05.

p < 0.001.

p<0.01.

Cl = confidence interval, ISS = Injury Severity Score.




13

severity level. While the odds of a disability discharge
increased substantially in the serious and severe ISS lev-
els (OR = 14.18, 95% CI = 5.50-36.56; and OR = 13.35,
95% CI = 4.01-44.46, respectively), the odds of a disabil-
ity discharge were not different between the two highest
severity levels. This was in contrast to the no PTSD diag-
nosis group, in which the odds of disability discharge
increased with each increase in ISS level, with the odds
of disability discharge over 90 times greater in those
with severe ISS level injury than those with a mild injury
(OR = 94.91, 95% CI = 50.90-176.98). The Figure
shows a graphical representation of these ORs.

DISCUSSION

Because blasts have been the primary mechanism of
injury in OIF/OEF, understanding potential career perfor-
mance outcomes and injury-related risk factors associated
with those outcomes is important in the planning of medical
and follow-up care for injured servicemembers. This study
found an increasing proportion of both disability discharge
and early attrition and decreasing proportion of pay grade
increases as injury severity level increased, yet these trends
were most pronounced in the disability discharge outcome.
The dose-dependent relationship of injury severity to dis-

B Moderate
m Serious

PTSD W Severe
No PTSD
0 10 20 30 40 50 60 70 80 90
Odds ratio
Figure.

Odds ratios of disability discharge due to injury severity (mild
severity reference) by posttraumatic stress disorder (PTSD)
diagnosis. Error bars represent 95 percent confidence intervals
of odds ratio. Previously published in: Eskridge SL. Combat-
related blast injuries: Injury types and outcomes [dissertation].
[San Diego]: San Diego State University and University of Cali-
fornia, San Diego; 2011.
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ability discharge was particularly evident in the absence of
concomitant PTSD. Career indicators, especially disability
discharge, should continue to be considered within the
overall spectrum of blast injury functional outcomes and
should be incorporated into the evaluation and refinement
of rehabilitation strategies.

To our knowledge, this study was the first to examine
career performance outcomes in a large cohort of service-
members injured by combat-related blasts. While there
have been studies investigating military discharge as an
outcome in servicemembers who experienced a TBI [23-
24], this information has not been reported in servicemem-
bers experiencing the wide spectrum of injuries from com-
bat-related blasts. Other studies have focused on PTSD
and outcomes of military discharge and employment status
but not how injury severity relates to these outcomes with
and without the diagnosis of PTSD [15-16].

The prevalence of PTSD was consistent with previous
literature [13,16], and PTSD was associated with injury
severity, early attrition, disability discharge, and pay grade
changes. After stratifying the sample by PTSD diagnosis,
we found clear differences between the groups in the rela-
tionship between injury severity and disability discharge.
In the group without a PTSD diagnosis, we found a dose-
response relationship between injury severity and disabil-
ity discharge, with the odds of an adverse outcome increas-
ing with a greater severity level. However, while injury
severity is associated with disability discharge in the PTSD
group, the pattern is less obvious and dramatic. These dif-
ferences in the influence of injury severity on outcome
may be because of the mental health burden caused by
PTSD. During injury recovery without PTSD, service-
members need to overcome physical impairments to
achieve the highest level of function. Those with PTSD
must overcome both physical and psychological impair-
ments, which may lessen the influence of injury severity
on eventual outcome. Additionally, PTSD can occur in
mild and moderate injuries, which might result in mental
health-related disability discharge.

Strengths of this study include a large cohort of
injured male servicemembers with point-of-injury docu-
mentation, including all levels of injury severity. Follow-
up time was sufficient to allow an adequate number of
discharges to occur for analysis, and outpatient diagnoses
were completed by medical providers rather than by self-
report, which reduced the influence of recall bias. The cri-
teria for PTSD diagnosis required the documentation of
PTSD diagnosis by a medical practitioner at a minimum
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of two separate clinic visits at least 30 d after injury,
which reduced the likelihood of misclassification.

While the collection of medical encounter documenta-
tion from level 1 and 2 MTFs continues to improve for the
EMED, the coverage of all injured servicemembers is not
complete. Missing records occur for various reasons,
including not visiting an MTF for care, rapid evacuation
with limited time for documentation, and incomplete cover-
age of all MTFs. Because the MTFs covered are primarily
Navy-Marine Corps facilities, Army and Air Force person-
nel may be underrepresented in the study population. In
addition to incomplete coverage of all injured servicemem-
bers, documentation of a medical encounter on printed or
electronic forms may be incomplete, which would reduce
the accuracy of injury severity assessment. There are also
limitations in the use of ISS as a proxy for injury severity
because one number is used to describe a variety of injuries
across anatomical locations [20]. The same 1SS score could
represent multiple different combinations of injury types
and locations and any error in AlS scoring may translate to
an incorrect ISS score. Categorizing ISS into discrete sever-
ity levels improves accuracy but the potential for misclassi-
fication bias still remains.

CONCLUSIONS

With the high proportion of injuries caused by blasts
in the current conflicts, long-term care and career man-
agement of servicemembers with blast-related injuries are
currently, and will continue to be, a challenge. This study
demonstrates that initial injury severity is associated with
adverse career performance outcomes, in particular dis-
ability discharge, and the relationship in servicemembers
with PTSD is more complex than in those without a PTSD
diagnosis. A model of career retention must consider the
effect PTSD has on postrehabilitative performance
beyond the influence of the injury itself.
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