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Abstract
Background: Nonmilitary personnel play an
increasingly critical role in modern wars. Stark
differences exist between the demographic
characteristics, training and missions of military and nonmilitary members. We examined
the differences in types of injury and rates
of returning to duty among nonmilitary and
military personnel participating in military
operations in Iraq and Afghanistan.
Methods: We collected data for nonmilitary
personnel medically evacuated from military
operations in Iraq and Afghanistan between
2004 and 2007. We compared injury categories and return-to-duty rates in this group
with previously published data for military
personnel and identified factors associated
with return to duty.
Results: Of the 2155 medically evacuated nonmilitary personnel, 74.7% did not return to
duty. War-related injuries in this group accounted for 25.6% of the evacuations, the

I

n modern warfare, injuries sustained in combat have never been the leading source of
attrition among soldiers. In World War I,
World War II and the Korean War, respiratory
and infectious diseases were the top reasons for
hospital admissions among service members. By
the Vietnam Conflict, non-battle injuries had
supplanted respiratory illness as the leading
cause of hospital admissions and have remained
the leading cause ever since.1,2
The principal causes for medical evacuation of
military personnel from US operations in Iraq
and Afghanistan were recently described in a
large four-year epidemiologic study. 3 In de scending order, the leading reasons were musculoskeletal conditions, combat-related injuries,
neurologic symptoms and psychiatric disorders;
the last category surpassed combat-related in -
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most common causes being combat-related
injuries (55.4%) and musculoskeletal/spinal
injuries (22.9%). Among individuals with non–
war-related injuries, musculoskeletal injuries
accounted for 17.8% of evacuations. Diagnoses
associated with the highest return-to-duty
rates in the group of nonmilitary personnel
were psychiatric diagnoses (15.6%) among
those with war-related injuries and noncardiac
chest or abdominal pain (44.0%) among those
with non–war-related injuries. Compared with
military personnel, nonmilitary personnel with
war-related injuries were less likely to return to
duty (4.4% v. 5.9%, p = 0.001) but more likely
to return to duty after non–war-related injuries
(32.5% v. 30.7%, p = 0.001).
Interpretation: Compared with military personnel, nonmilitary personnel were more
likely to be evacuated with non–war-related
injuries but more likely to return to duty after
such injuries. For evacuations because of warrelated injuries, this trend was reversed.
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juries as the number two reason in the latter half
of both engagements. However, nonmilitary personnel were not included in that study. Over the
past three years, nonmilitary members, including
US Department of Defense civilians, private contractors and diplomats, have comprised about
50% of personnel serving in Iraq and about twothirds of those serving in Afghanistan.4,5
Several reasons may explain why the types of
injury and the return-to-duty rates differ between
military and nonmilitary personnel. First, the
motivations for overseas deployment might differ between the groups. Whereas some civilian
personnel (e.g., diplomats) may be assigned to
positions in Iraq and Afghanistan, virtually all
private contractors volunteer for their jobs. In
contrast, most military members have little
choice in their deployment. Second, military and
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nonmilitary members assigned to war zones
have different occupational specialties, living
conditions and regulations to which they must
adhere. Especially for junior military personnel,
jobs tend to be more dangerous, living environments more austere and regulations more stringent. Finally, unlike military personnel, who are
paid regardless of deployment status, most contractors’ pay is contingent upon continued employment in theatres of operation. In addition,
nonmilitary personnel are generally compensated
with higher salaries than service members in
comparable occupational specialties.
In civilian cohorts, many of these factors have
been shown to influence return-to-work rates in
a variety of contexts. Studies of the effect of
financial compensation on work status after
injury have generally shown a direct correlation
between return-to-work rates and higher income
levels.6,7 Similar associations have also been
found between return-to-work rates and job satisfaction and coping mechanisms, factors that
may be influenced by work conditions and perceived control over one’s environment.8–10
The objectives of our study were threefold: to
ascertain whether the reasons for medical evacuation from military operations differed between
military and nonmilitary personnel; to determine
whether return-to-duty rates differed between the
two groups; and to identify factors that influence
return-to-duty rates among nonmilitary members.

Methods
Patients and data source
Permission to conduct this study was granted by
the Human Use Committee at Walter Reed
Army Medical Center. A list of nonmilitary personnel medically evacuated from forwarddeployed units involved in US operations in Iraq
(Operation Iraqi Freedom) and Afghanistan
(Operation Enduring Freedom) between 2004
and 2007 was obtained from a database actively
maintained in Landstuhl, Germany, by the
Deployed Warrior Medical Management Center.
This centre was instituted in November 2002 to
facilitate the coordination of medical evacuations
from forward-deployed areas to Ramstein Air
Base in Germany, and to optimize patient management. This database contains demographic
and clinical information on more than 98% of
evacuated US Department of Defense beneficiaries (e.g., civilians, retired and reserve military
contractors, and service members). Others sometimes included in this database are members of
non-US military coalition forces, private and
government contractors, members of US and foreign State Department and intelligence services,
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United Nations employees and others (e.g., journalists and visitors). Data for the comparison
group of military personnel were obtained from
a previously published study that was conducted
using the same database.3
For members who are not US Department of
Defense beneficiaries, care in forward-deployed
areas is free and available at the fourth level
treatment centre in Landstuhl, Germany, on a
“space available” basis. Foreign military medical
support is a national responsibility outside of
theatre and is governed by nation-to-nation
agreements. Hence, for our study, the most valid
means to calculate risk estimates among nonmilitary personnel was to use data for US Department of Defense civilians, who use the same
evacuation and treatment schemata as military
personnel. We categorized individuals as Department of Defense personnel using data from the
Defense Manpower Data Center, information
from individual patient records and data from the
Deployed Warrior Medical Management Center
database. The number of Department of Defense
civilians serving in overseas military operations
for each month of the study was obtained from
the US Central Command Joint Personnel Status
and Casualty Report section, MacDill Air Force
Base, Florida.
Diagnoses and outcome measures
All diagnoses were conferred by the treating
physician in the theatre of operation based on the
primary reason for medical care. Classification
into disease categories was based on the International Classification of Diseases, 9th revision,
Clinical Modification (ICD-9-CM) codes for
diseases and injuries. Although exceptions are
made for severe injuries and extenuating circumstances, most evacuated personnel remain in the
Deployed Warrior Medical Management Center
for up to two weeks before a final decision is
made on disposition. In addition to diagnosis and
disposition, data on the individual’s age, sex and
whether or not the injury was incurred during
operational missions are prospectively recorded.
Injuries were categorized into two groups:
war-related injuries, and non–war-related injuries
and disease. War-related injuries comprised all
diagnoses of combat-related, psychiatric and traumatic brain injuries, as well as injuries in other
categories (e.g., musculoskeletal/spine) that were
sustained during operational missions. Combatrelated injuries were defined as injuries sustained
as a result of enemy action. To illustrate the distinction, a contractor who herniates a disc during
an operational transport mission would have the
injury categorized as “war-related musculoskeletal/spine injury,” not a combat-related injury. A
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preliminary review of more than 3000 medical
records revealed a diagnostic coding error of less
than 1%.
The categorical outcome measure, return to
duty, was considered positive if the individual
returned to theatre in full or limited capacity. For
personnel medically evacuated to the United
States or their home country, the outcome was
designated as negative.
Statistical analysis
Clinical and demographic characteristics were
assessed, with mean and standard deviation for
age, and counts and proportions for categorical
variables. We assessed statistical significance
using the t test with unequal variances for age,
and Pearson χ2 and Fisher exact tests for categorical variables. To estimate the association between return to duty and demographic or clinical
characteristics, we constructed a multivariable
logistic regression model, with odds ratios adjusted for age, sex, military status, and whether
or not the injury was war related. All variables in
the multivariable models were included simultaneously and retained, regardless of statistical
significance.

Results
The demographic characteristics of the 2155
evacuated nonmilitary personnel are shown in
Table 1. These individuals had a mean age of
44.4 years (standard deviation [SD] 11.5), and
91.0% were male. Almost half (49.7%) were private contractors; the remainder were US Department of Defense civilians (29.2%), United
Nations and other US or foreign government
personnel (e.g., State Department or Intelligence
Services; 3.9%), and others (e.g., journalists, visitors; 17.2%). Non–war-related injuries accounted for 74.4% of evacuations, and 74.7% of individuals did not return to duty. Based on the mean
number of Department of Defense civilians serving in overseas military operations on a monthly
basis (3978.2 [SD 554.3]) and the number of
evacuees, the evacuation rate for this population
was 4.5 individuals per 1000 person-months.
Because these data do not include individuals on
temporary assignments, this rate may slightly
overestimate the risk.
The most prevalent diagnoses among nonmilitary personnel were musculoskeletal/spine
injuries (19.1%), combat injuries (14.2%) and
circulatory disorders (12.6%). Among military
personnel who were evacuated, the most common injuries were musculoskeletal/spine disorders (30.8%), combat-related injuries (13.9%)
and psychiatric diagnoses (9.1%).

The greatest differences in diagnoses between
nonmilitary and military personnel were for psychiatric diagnoses (2.1% v. 9.1%, p < 0.001), circulatory conditions (12.6% v. 4.4%, p < 0.001),
noncardiac chest or abdominal pain (11.2% v.
3.7%, p < 0.001) and non–war-related musculoskeletal/spine disorders (13.3% v. 24.4%, p <
0.001). Among nonmilitary individuals evacuated because of a psychiatric condition, 36.4%
had a stress reaction, 29.6% a mood disorder and
13.6% a substance abuse problem.
Among the nonmilitary personnel who were
evacuated, 95.6% of those with a war-related
injury and 67.5% of those with a non–warrelated injury did not return to duty (Table 2).
Among those with a war-related injury, the
return-to-duty rate was lowest for those with a
combat-related injury (3.0%) or a musculoskeletal/spine injury (3.2%). Among nonmilitary perTable 1: Baseline characteristics of 36 160 nonmilitary and military
personnel evacuated from military operations in Iraq and Afghanistan
between 2004 and 2007
Group; no. (%) of evacuees*

Characteristic
Age, yr, mean (SD)

Nonmilitary
personnel
n = 2 155

Military
personnel
n = 34 005†

p value

44.4 (11.5)

29.8 (9.1)

< 0.001

Sex
Male
Female
War-related injury
Combat-related‡§

0.001
1 961 (91.0)

30 182 (88.8)

194 (9.0)

3 822 (11.2)

551 (25.6)

11 108 (32.7)

305 (14.2)

4 713 (13.9)

< 0.001
0.70

Psychiatric§

45 (2.1)

3 108

(9.1)

< 0.001

Traumatic brain injury§

52 (2.4)

555

(1.6)

0.006

Musculoskeletal/spine**

126 (5.8)

2 175

(6.4)

0.31

23 (1.1)

557

(1.6)

0.041

22 897 (67.3)

< 0.001

Other**
Non–war-related injury
or disease

1 604 (74.4)

Circulatory

271 (12.6)

1 500

(4.4)

< 0.001

Noncardiac chest or
abdominal pain

241 (11.2)

1 242

(3.7)

< 0.001

Gastrointestinal

203 (9.4)

2 395

(7.0)

< 0.001

Musculoskeletal/spine

286 (13.3)

8 306 (24.4)

< 0.001

Other

603 (28.0)

9 454 (27.8)

0.86

No

1 609 (74.7)

26 330 (77.4)

Yes

546 (25.3)

7 675 (22.6)

Returned to duty

0.003

Note: SD = standard deviation.
*Unless stated otherwise.
3
†Data are from Cohen et al.
‡Combat-related injuries were those that resulted from direct enemy actions.
§All combat-related injuries, psychiatric diagnoses and traumatic brain injuries were
considered to be war-related.
**Includes only injuries designated to have occurred during combat operations.
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sonnel with a non–war-related injury, those with
a circulatory condition (26.2%) or a musculoskeletal/spine injury (22.4%) were least likely to
return to duty.
Table 3 compares the proportion of nonmilitary and military personnel who returned to duty
stratified by diagnosis. Most of the nonmilitary
personnel (56.0%–97.1%) did not return to duty
regardless of diagnosis. The disease categories
with the highest return-to-duty rates were noncardiac chest or abdominal pain (44.0%) and
gastrointestinal disorders (35.5%). Overall,
15.6% of nonmilitary members with psychiatric
diagnoses returned to duty, although the number
of affected individuals was small (n = 7). Among
the nonmilitary members evacuated because of a
psychiatric diagnosis, the highest return-to-duty
rates were noted among those with a substance
abuse problem or “other” condition (e.g., personality disorder, schizophrenia).
Among the military personnel, return-to-duty
rates were highest among those with a diagnosis
of noncardiac chest or abdominal pain (51.9%)
Table 2: Characteristics of evacuated nonmilitary personnel according to
whether they returned to duty
Outcome; no. (%) of evacuated
nonmilitary personnel*

Characteristic
Age, yr, mean (SD)

Did not return
to duty
n = 1609

Returned
to duty
n = 546

44.0 (11.8)

45.5 (10.7)

Sex

p value
0.015
< 0.001

Male
Female
War-related injury

1493 (76.1)

468 (23.9)

116 (59.8)

78 (40.2)

527 (95.6)

24

(4.4)

0.002

296 (97.1)

9 (3.0)

< 0.001

38 (84.4)

7 (15.6)

0.13

Traumatic brain injury‡

50 (96.2)

2 (3.9)

< 0.001

Musculoskeletal/spine§

122 (96.8)

4 (3.2)

< 0.001

Combat-related†‡
Psychiatric‡

Other§
Non–war-related injury
or disease

21 (91.3)

2 (8.7)

1082 (67.5)

522 (32.5)

0.06
< 0.001

Circulatory

200 (73.8)

71 (26.2)

0.73

Noncardiac chest or
abdominal pain

135 (56.0)

106 (44.0)

< 0.001

Gastrointestinal

131 (64.5)

72 (35.5)

< 0.001

Musculoskeletal/spine

222 (77.6)

64 (22.4)

0.22

Other

394 (65.3)

209 (38.3)

< 0.001

Note: SD = standard deviation.
*Unless stated otherwise. Percentages are based on row totals.
†Combat-related injuries were those that resulted from direct enemy actions.
‡All combat-related injuries, psychiatric diagnoses and traumatic brain injuries were
considered to be war-related.
§Includes only injuries designated to have occurred during combat operations.
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or a gastrointestinal condition (48.6%). For warrelated conditions, only 9.2% of military personnel with a psychiatric diagnosis and 3.3% with a
musculoskeletal/spine disorder returned to duty.
Statistically significant differences in return-toduty rates between nonmilitary and military personnel were found among those with psychiatric
diagnoses (15.6% v. 9.2%, p = 0.003) and among
those with non–war-related circulatory conditions
(26.2% v. 39.1%, p < 0.001), noncardiac chest or
abdominal pain (44.0% v. 51.9%, p < 0.001) and
musculoskeletal/spine disorders (22.4% v. 15.9%,
p = 0.001). Overall, for war-related injuries,
return-to-duty rates were higher among military
personnel than nonmilitary personnel; for non–
war-related injuries, return-to-duty rates were
higher among nonmilitary members.
Estimates of the association between returnto-duty rates and demographic and clinical characteristics are shown in Table 4. In the multivariable analyses, military status and war-related
injuries were significantly associated with return-to-duty rates, albeit in different directions.
Specifically, individuals with a war-related injury were 83% less likely to return to duty, and
military personnel were 19% more likely to return to duty.
Twenty nonmilitary patients died within two
years after evacuation, 18 within the first year.
Seven of these patients were evacuated because
of a gastrointestinal disorder, two patients each
were evacuated because of circulatory, neurologic, blood and congenital anomalies, and one
patient each was evacuated because of spine
injury, psychiatric disorder, infectious disease,
noncardiac chest pain and neoplasm.

Interpretation
Overall, the reasons for medical evacuation were
comparable between the military and nonmilitary personnel, although we noted several important differences. The observation that military
personnel were more likely to be evacuated with
war-related injuries, and nonmilitary members
with non–war-related injuries, was not unexpected. What was surprising was that the principal contributor to this disparity was the higher
evacuation rates among military personnel than
among nonmilitary personnel because of psychiatric diagnoses (9.1% v. 2.1%). This effect was
amplified by the fact that military personnel
were less likely than nonmilitary members to
return to duty after evacuation because of a psychiatric condition.
The other major finding was the higher toll
that circulatory conditions and noncardiac chest
or abdominal pain exacted on nonmilitary mem-

Research
bers. In contrast, military personnel evacuated
with non–war-related injuries were more likely
to have a diagnosis related to musculoskeletal/
spine disorders. These effects were again magnified by the differences in return-to-duty rates
between the two groups.
The similarities in the types of war-related
and non–war-related injuries between the military and nonmilitary groups may be explained in
part by the overlap between the missions and
duties of each cohort. Compared with previous
conflicts, nonmilitary personnel serving in Iraq
and Afghanistan have assumed many of the
responsibilities once reserved for military personnel, such as transport missions. They are
therefore subjected to a similar array of psychophysical stressors and may consequently
experience similar injury patterns. Yet, certain
differences between the cohorts did emerge. Military personnel had a significantly higher proportion of musculoskeletal injuries, especially non–
war-related injuries, than nonmilitary members
did. Since statistics have been kept, orthopedic
injuries have been the leading cause of unit
declension (e.g., medical evacuation, hospital
admission, death, visit to medical providers),
both in theatre and in garrison.11,12 Also, nonmilitary members were more likely than military
personnel to return to duty after a musculoskeletal injury, which may reflect differences in injury

severity and mission requirements. Whereas contractors are often exposed to combat hazards and
musculoskeletal stressors in the line of duty, the
physical requirements needed to perform these
duties may be less rigorous than those of military
personnel performing reconnaissance and counterinsurgency missions who are carrying equipment that often weighs more than 30 kg.13 In
addition, the financial incentive to remain in theatre is stronger for some nonmilitary members
than for military personnel.
Compared with nonmilitary members, military personnel may have had a higher rate of
psychiatric diagnoses, and a lower return-to-duty
rate after such diagnoses, for various reasons.
For example, service members are ordered to
Table 4: Multivariable logistic regression
analysis of factors associated with return to duty
Factor

Adjusted OR (95% CI)*

Age (centred at
mean 30.43 yr), per year
above the mean

1.02 (1.02–1.03)

Female sex

1.91 (1.78–2.06)

War-related injury

0.17 (0.15–0.18)

Military status

1.19 (1.05–1.34)

Note: CI = confidence interval, OR = odds ratio.
*Adjusted for the variables listed in the table.

Table 3: Return-to-duty rates among evacuated nonmilitary and military personnel, by category of injury
Nonmilitary personnel, no. (%)*
Returned
to duty
n = 546

Military personnel, no. (%)*†

Category of injury

Did not return
to duty
n = 1 609

Did not return
to duty
n = 26 330

War-related injury

527 (95.6)

24

(4.4)

10 452 (94.1)

656

(5.9)

0.001

Combat-related§

296 (97.0)

9

(3.0)

4 580 (97.2)

133

(2.8)

0.88

2 822 (90.8)

286

(9.2)

0.003

Psychiatric§

38 (84.4)

7 (15.6)

Traumatic brain injury§

50 (96.2)

2

(3.8)

494 (89.0)

Musculoskeletal/spine**

122 (96.8)

4

(3.2)

2 104 (96.7)

2

Other**
Non–war-related injury
or disease

21 (91.3)
1 082 (67.5)

Returned
to duty
n = 7 675

p value‡

61 (11.0)

0.44

71

0.65

(3.3)

(8.7)

452 (81.1)

105 (18.9)

0.046

522 (32.5)

15 878 (69.3)

7 019 (30.7)

0.001

Circulatory

200 (73.8)

71 (26.2)

913 (60.9)

587 (39.1)

< 0.001

Noncardiac chest or
abdominal pain

135 (56.0)

106 (44.0)

597 (48.1)

645 (51.9)

< 0.001

Gastrointestinal

131 (64.5)

72 (35.5)

1 230 (51.4)

1 165 (48.6)

0.21

Musculoskeletal/spine

222 (77.6)

64 (22.4)

6 984 (84.1)

1 322 (15.9)

0.001

Other

394 (65.3)

209 (34.7)

6 154 (65.1)

3 300 (34.9)

0.031

*Percentages are based on row totals.
3
†Data are from Cohen et al.
‡For comparison between return-to-duty rates among nonmilitary and military personnel.
§All combat-related injuries, psychiatric diagnoses and traumatic brain injuries were considered to be war-related.
**Includes only injuries designated to have occurred during combat operations.
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war, whereas most nonmilitary personnel volunteer for hazardous duty assignments. Age is
another factor: the nonmilitary members were
older on average than the military personnel,
which may translate to better coping skills and
extensive support networks in the nonmilitary
cohort.14–16 Another factor may be better screening for psychiatric conditions within the military
hierarchy.14–16
In both groups, the proportion of personnel
evacuated because of psychiatric diagnoses
increased during the study period. This observation may reflect the more sophisticated screening
instruments used over the course of the study, a
lower threshold for diagnosis, and a decreased
threshold for the manifestation of symptoms
after repeated military operations.17,18 The adverse effect of psychopathology on return-towork after injury is consistent with findings in
nonmilitary contexts.19,20
The last notable finding was the higher evacuation rate and lower return-to-duty rate among
nonmilitary personnel versus military personnel
with circulatory disorders and noncardiac chest
pain, of which a substantial proportion were
actually of cardiac origin.21 The most probable
explanation for this finding is that the greater
disease burden in this population was directly
related to their higher mean age.22,23
Limitations
Our study has two main limitations. First, we
report return-to-duty rates for nonmilitary members who were already evacuated out of theatre.
Therefore, the true denominator for each diagnostic category remains unknown. Second, unlike the
data presented for service members,3 which is estimated to contain data for more than 98% of US
military evacuees, the data contained in the Deployed Warrior Medical Management Center is
less inclusive for nonmilitary personnel. Among
nonmilitary members, only US Department of
Defense beneficiaries, who comprised 39.7% of
our study population, receive routine non-emergency medical care outside of theatre. Because
contractors are more likely than other nonmilitary
members to experience war-related injuries, and
life-threatening injuries are more likely than non–
war-related injuries to be treated at the trauma centre in Germany, these data may overestimate the
extent of war-related injuries.
Conclusion
The reasons for medical evacuation among nonmilitary personnel were similar for the most part
to those among military personnel. They were
associated with higher incidence rates of disorders typically associated with older age, such as
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circulatory disorders and noncardiac chest or
abdominal pain, and lower rates of other conditions (e.g., musculoskeletal/spine and psychiatric
disorders). In addition, nonmilitary personnel
were more likely than military personnel to be
evacuated with non–war-related injuries but
more likely to return to duty after such injuries.
For evacuations because of war-related injuries,
this trend was reversed. Because nonmilitary
members are expected to play an increasingly
prominent role in future military operations, recognizing the types of medical conditions they
experience may be useful in implementing preventive measures and treatment strategies.
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