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Duty after major limb loss [1-2]. A recent Department of
Defense (DOD) Rehabilitation Directive is facilitating
the return of servicemembers with major traumatic limb
loss from Operation Iragi Freedom/Operation Enduring
Freedom (OIF/OEF) to their highest possible functional
level so that major limb loss does not prevent them from
maximizing their career options in either the military or
civilian sectors [3-5]. The DOD’s Amputee Patient Care
Programs at Walter Reed Army Medical Center, Wash-
ington, DC; Brooke Army Medical Center, San Antonio,
Texas; and Naval Medical Center, San Diego, California,
offer state-of-the-art rehabilitation, prostheses, assistive
technologies, and training to restore function for service-
members with limb loss to the extent possible [6]. The
goal of early rehabilitation for servicemembers with trau-
matic limb loss in center-based comprehensive rehabili-
tation programs is to restore function and quality of life
to the fullest extent possible and provide state-of-the-art
prostheses, wheeled mobility, and other assistive devices.

The mortality among servicemembers injured in
combat decreased from 24 percent in the Vietnam war to
approximately 20 percent in OIF/OEF. This is largely
attributed to changes in protective gear and equipment,
immediate battlefield triage, and forward surgical teams
linked to comprehensive care [7-8]. The total number of
servicemembers with traumatic limb loss from the Viet-
nam war is estimated at 3.4 percent of battle injured or
5,283 individuals [9]. This compares with 2.6 percent of
battle injured with limb loss or nearly 1,000 individuals
to date in OIF/OEF.”

Following limb loss, adjusting to life with a prosthe-
sis and other mobility technologies is a complex rehabili-
tation process. Each day, individuals with limb loss
balance issues of pain and physical and psychological
limitations with decisions about activities of daily living
(ADLs), use of prostheses, adaptive devices, and wheeled
mobility. Over time, those with limb loss select and use
prosthetic devices and other technologies that maximize
their function and conserve their time. Some Vietnam
war veterans with major traumatic limb loss are now
interested in trying new, technologically advanced, or
specialty prosthetic devices to improve their function and

*Scoville, Charles (Amputee Patient Care Service, National Naval
Medical Center, Walter Reed Army Medical Center, Washington, DC).
Conversation with: Gayle Reiber (VA Puget Sound Health Care Sys-
tem, Seattle, WA). 2010 Jan 4.

increase their participation in recreational activities,
while some OIF/OEF servicemembers and veterans are
simplifying the number of prosthetic devices they use on
a regular basis to minimize prosthetic burden.

It is important to forecast shifts in prosthetic use and
associated costs since the VA prosthetic limb distribution
policy allows veterans with limb loss to receive any pros-
thesis requested if it is deemed medically and function-
ally indicated.” Therefore, the purpose of this article is to
summarize findings from Vietnam war veterans and OIF/
OEF veterans and servicemembers with traumatic limb
loss who completed the Survey for Prosthetic Use
(Appendix 1 , available online only) and to identify
issues of importance to servicemembers, veterans, and
the agencies caring for them.

METHODS

Survey Participants

Our goal was to include all eligible OIF/OEF service-
members with traumatic limb loss and an equivalent
number of Vietnam war veterans, oversampling to
include all those with unilateral upper-limb loss and mul-
tiple limb loss. We enrolled 298 veterans from the Viet-
nam war and 283 servicemembers and veterans from
OIF/OEF [10]. A glossary of study terms and definitions
is located at the end of this issue [11].

Vietnam War Participants

We identified veterans aged 50 to 80 who sustained
major traumatic limb loss in the Vietnam war combat the-
ater (1961-1973) and received service-connected disability
benefits for limb loss using VA Compensation and Pen-
sion Mini Master files in Austin, Texas. We searched on
the following diagnosis codes: veterans with traumatic,
combat-related upper-limb loss (5,120-5,156); lower-
limb loss (5,160-5,173); and multiple limb loss (5,104—
5,111) [10]. From the roster of 2,531 Vietnam war veter-
ans with major limb loss, we selected 501 individuals: all
with major unilateral upper-limb loss (96), all with multi-
ple limb loss (73), and a random sample of 332 individuals
with unilateral lower-limb loss. We verified participant

"Downs, Fred (Veterans Health Administration). Conversation with:
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contact information for these 501 veterans through the VA
Corporate Data Warehouse. Survey exclusion criteria
included amputation to only fingers or toes, being cogni-
tively unable to respond to the survey, no valid contact
information, or being deceased.

OIF/OEF Participants

We identified all servicemembers from the OIF/OEF
conflicts (January 2000-January 2008) with major trau-
matic limb loss from the Madigan Army Medical Center
M-2 database, Tacoma, Washington; the VA Compensa-
tion and Pension file; and the Veterans Health Adminis-
tration Health Eligibility Center database of discharged
OIF/OEF veterans. Survey inclusion criteria for this
cohort included major traumatic limb loss in the OIF/
OEF combat theater and being at least 1 year following
limb loss. Exclusion criteria included being cognitively
unable to respond to the survey, no valid contact informa-
tion, amputation to only fingers or toes, or being
deceased. We identified 541 servicemembers and veter-
ans who were 1 year since limb loss by February 21,
2007; of these servicemembers and veterans, 110 had
unilateral upper-limb loss, 317 had unilateral lower-limb
loss, and 114 had multiple limb loss. We verified partici-
pant contact information through the VA Corporate Data
Warehouse and other Federal sources.

Survey Development and Content

A group of rehabilitation and surgery clinicians and
researchers developed the Survey for Prosthetic Use
(Appendix 1, available online only) to address key issues
for veterans and servicemembers with major upper- and
lower-limb loss. The survey used conventional survey
methodology [12-14].

Demographic and Lifestyle Variables

The survey’s demographics and lifestyle variables
included age at the time of the survey, sex, race, employ-
ment in military and nonmilitary positions, and current
military status (Active Duty, National Guard/Reserves, in
rehabilitation, or discharged). Lifestyle questions included
marital status and whether participants had children.

Combat-Associated Injuries

Participants reported their combat-associated injuries
including the date and site(s) of limb loss. Upper-limb
loss categories included partial hand, wrist disarticu-
lation, transradial, elbow disarticulation, transhumeral,

shoulder, or forequarter. Lower-limb loss categories
included partial foot, ankle disarticulation, transtibial,
knee disarticulation, transfemoral, hip, and transpelvic.
Participants also reported their number of pre- and post-
amputation-related surgeries.

In addition to limb loss, participants specified other
combat injuries: injury to limb(s) without limb loss, head
injury, eye injury, hearing loss, chest injury, abdominal
injury, burns, and other combat injuries. Participants
assessed the extent each combat injury affected current
quality of life from 0 (does not affect at all) to 10
(strongly affects).

Participants with upper-limb loss reported cumula-
tive trauma disorder (worn-limb syndrome) that may
result from overuse of the nonamputated limb. Related
conditions include carpal tunnel syndrome, cubital tunnel
syndrome, tendonitis, arthritis, stiff or painful joints, and
ganglion cysts. We assessed upper-limb function on
23 ADLs, including eating, dressing, housekeeping, com-
munity activities, automobile operation, use of tools, and
sporting activities. Participants indicated whether they
performed each ADL (1) using their prostheses, (2) using
a one-arm technique, (3) assisted by another person, or
(4) not at all.

Participants with lower-limb loss reported joint
arthritis, stiff joints, heel pain, plantar fasciitis, and het-
erotrophic ossification. We grouped physical function
into seven mutually exclusive graded levels: 1 = cannot
walk, need assistance to transfer; 2 = cannot walk, does
not need assistance to transfer; 3 = household walker; 4 =
community walker; 5 = walk with varying speeds; 6 =
low-impact activities, such as golf; and 7 = high-impact
activities, such as basketball or skiing.

Health Status and Comorbidity

Self-reported health information used questions on
health status from the previously validated 36-Item Short
Form Health Survey [15-16]. We assessed the presence
or absence of 15 comorbid conditions, including chronic
back pain, phantom limb pain, residual-limb pain, arthri-
tis, migraines, posttraumatic stress disorder (PTSD),
depression, and traumatic brain injury (TBI).

Prosthetic and Assistive Devices and Services

We measured the number and type of prosthetic
devices ever and currently used and the frequency of daily
prosthetic use. Participants reported on the number and
types of prostheses ever received as follows: prostheses
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received during their first year post limb loss and all
prostheses received from 1 year post limb loss to the
present. We summarized prosthetic devices and prototype
devices into major groups defined by the degree of tech-
nology and level of limb loss. We grouped upper-limb
prostheses into three categories: advanced technology
(myoelectric, microprocessor-type devices, or hybrid
[mix of electronic and body-powered parts]), mechanical
(body-powered with no batteries needed), and cosmetic
(nonfunctional).

Four prosthetic types are available for participants
with limb loss at or proximal to the knee (knee, transfemo-
ral, hip, or pelvis): specifically, advanced technology
(microprocessor-type device requiring recharging or hybrid),
mechanical (not requiring recharging), specialty (recrea-
tional, athletic, or high-impact use), or waterproof (shower
or swimming leg).

For limb loss distal to the knee (transtibial, ankle, or
foot), the five prosthetic types available are advanced
technology (hybrid), mechanical (prostheses not requir-
ing recharging and/or vacuum-assisted system with pump
or suction device [considered mechanical as these sys-
tems are largely vacuum sockets with mechanical feet]),
specialty (recreational, athletic, or high-impact use), water-
proof (shower or swimming leg), and cosmetic (nonfunc-
tional limb for foot or ankle only).

We classified data on cosmetic devices by limb-loss
level. We included cosmetic device data for those with
foot or ankle limb loss since these devices were used for
ambulation and/or balance. We excluded cosmetic
devices at more proximal lower-limb loss sites that were
not used for ambulation from the functional limb analysis
but included them in the cost analysis reported elsewhere
[17].

Participants identified the number and type of pros-
thetic devices they wore out and the average time for
replacement. For prostheses rejected because of dissatis-
faction, we noted the number and type of device(s) as
well as the reasons for discontinuation. We reported on
abandonment of all prostheses. We collected data on cur-
rent assistive technology use (walkers, canes, crutches,
car modifications, wheelchairs, terminal upper-limb
devices, etc.). We asked participants what assistive tech-
nology they anticipated using in the next 3 years.

We determined the source of prosthetic care (DOD,
VA, private, or multiple sources) as well as satisfaction
with devices and providers. We adapted questions on
prosthetic and assistive device use from the Houghton

Scale [18]. We adapted questions on prosthesis satisfac-
tion from the Orthotic and Prosthetic User’s Survey
(OPUS) and the Prosthetic Evaluation Questionnaire
(PEQ) [19-20]. We collected current overall prosthetic
satisfaction only for participants using prostheses. They
rated their prosthetic satisfaction from 0 (not at all satis-
fied) to 10 (completely satisfied).

Prosthetic and rehabilitation experts, including mem-
bers of our Expert Panel (Appendix 2, available online
only), reviewed the survey for content validity before we
piloted it on 24 men and women with traumatic or combat-
related limb loss. After refinements to the survey ques-
tions, we piloted the survey on 6 of the 9 servicemembers
with major traumatic limb loss from the Desert Storm
conflict. A generic version of the Survey for Prosthetic
Use, including both upper- and lower-limb loss sections,
is available in Appendix 1 (available online only).

Data Collection

Each eligible veteran or servicemember with major
traumatic limb loss received a mailed letter of invitation;
an eligibility checklist; and an information statement
with the study purpose, key study personnel, and human
subjects contact information. If we received no response
within a month, we mailed a second copy of the survey;
and if we received no response in another month, we
placed telephone calls. Participants could select from
three survey response methods: toll-free telephone call
with knowledgeable staff available at participant’s con-
venience; mailed hardcopy; or Internet by a secure,
password-protected Web site with data-entry range checks,
missing value alerts, error message alerts, and drop-down
menus.

We entered data collected by telephone and mail into
the Web site. We reviewed all surveys for missing or non-
congruous data. Staff contacted participants to resolve
these and other issues identified in the data quality
review. We telephoned participants with major traumatic
limb loss reporting no current prosthetic use to collect
information on reasons prostheses were abandoned and
on their use of wheelchairs.

Expert Panel

A group of experts in limb loss and prosthetic care
from the VA, DOD, academic, and private-practice settings,
as well as veterans and servicemembers with limb loss
from the Vietnam war and OIF/OEF, served on the
study’s Expert Panel (Appendix 2 , available online
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only). This group met by telephone multiple times and in
person for 3 days in Seattle, Washington, in June 2008.
Expert Panel members advised study staff on prosthetics,
function, limb loss, transition probability, and cost issues.
Members of the Expert Panel participated as authors on
articles in this issue. Survey findings discussed by the
investigative team and Expert Panel are the basis for rec-
ommendations for improved prosthetic and rehabilitation
care and are presented elsewhere in this issue [21].

Statistical Methods

We used the American Association for Public Opin-
ion Research guidelines to determine survey response
rates [22]. The numerator is the number of participants
with major traumatic limb loss who completed a survey
divided by the number of eligible veterans and service-
members (those who completed the survey, declined par-
ticipation, and did not respond). We excluded deceased
veterans and servicemembers and those with no contact
information from the computation (Figure 1). We com-
pared responders and nonresponders to assess potential
bias using data available in the Mini Master Compensa-
tion and Pension file for the Vietham war and OIF/OEF
participants.

Person-level analysis for both conflicts is grouped into
the following three categories: unilateral upper-limb loss,
unilateral lower-limb loss, and multiple limb loss. We

Vietnam war veterans
501

AN

Contacted No contact info = 22
458 Ineligible = 13
Deceased = 8

Declined Enrolled No response
36 298 124
7.8% 65.1% 27.1%
Figure 1.

created a variable to summarize limb loss and ambulation-
related pain and a variable to summarize mental health
issues. The sum of positive responses to three dichoto-
mized pain questions (phantom limb, residual limb, and
back) is the pain summary. The sum of three dichoto-
mized mental health questions (depression, PTSD, and
TBI) is the mental health summary. We described catego-
ries for evaluation of upper-limb loss and the mutually
exclusive 1 to 7 scale for evaluation of lower-limb physi-
cal function earlier.

We computed prosthetic device receipt, replacement,
and rejection from the time of limb loss to the date of the
survey. The numerator for each, divided by years since
limb loss, yields an annual rate. We compared annual
rates for participants from both conflicts.

The prosthetic satisfaction analysis excluded 65 Viet-
nam war and 27 OIF/OEF participants who abandoned or
never used prostheses, including individuals using
wheeled mobility. We also excluded 3 Vietnam war and
5 OIF/OEF participants with incomplete satisfaction data
from this analysis; thus, prosthetic satisfaction data is on
230 Vietnam war and 251 OIF/OEF participants.

Univariate, bivariate, and multivariate analyses used
SAS 9.2 (SAS Institute, Inc; Cary, North Carolina) and
Stata 9.2 (StataCorp; College Station, Texas). For univariate
analyses, we based statistical significance on chi-square
(categorical data), Mann-Whitney U-test (ordinal data),

OIF/OEF veterans
541

AN

Contacted No contact info = 39
482 Ineligible = 17
Deceased =3

Declined Enrolled No response
42 283 167
8.7% 58.7% 32.6%

Survey enrollment for Vietnam war and Operation Iragqi Freedom/Operation Enduring Freedom (OIF/OEF) survey participants with major

traumatic limb loss.
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Student t-test (continuous data), and Fisher exact test if
cell numbers were <5. We used a two-sided test for sig-
nificance with the p-value set at p < 0.05.

RESULTS

Survey Response

Figure 1 shows participant flow. We mailed surveys to
501 Vietnam war veterans with major traumatic limb loss.
No valid contact information was available for 22 veter-
ans, and 21 did not meet eligibility criteria. There are
298/458 Vietnam war participants for a response rate of
65.1 percent. For the 541 OIF/OEF servicemembers and
veterans identified who were 1 year following limb loss,
39 had no valid contact information and 20 did not meet
eligibility criteria. We had a 58.7 percent (283/482) response
rate. The response rate for all participants is 61.8 percent.

The survey response method differed by conflict.
Figure 2 shows that 64.8 percent of veterans from the
Vietnam war cohort preferred the mail-out/mail-back
method compared with 26.5 percent of the OIF/OEF
cohort. The survey was completed on our Web site by
23.1 percent of Vietnam war and 40.3 percent of OIF/OEF
veterans and servicemembers. Telephone completion was
used by 12.1 percent of Vietnam war and 33.2 percent of
OIF/OEF veterans and servicemembers (p < 0.001).

Participant Demographics
The mean age for the Vietnam war cohort was
60.7 years, 100.0 percent were male, and 81.1 percent

Vietnam War OIF/OEF
(n = 298) (n = 283)
Number Percent Number Percent
— =— 193 64.8 75 26.5
Ll —— o9 231 114 40.3
ﬁ —p 36 121 94 33.2
Figure 2.

Method of survey response of Vietnam war and Operation lraqi
Freedom/Operation Enduring Freedom (OIF/OEF) cohorts by mail,
Web site entry, or telephone interview.

were Caucasian. In contrast, the mean age for the OIF/
OEF cohort was 29.3 years, 96.8 percent were male,
and 73.2 percent were Caucasian (Table1). Of the Viet-
nam war cohort, 74.8 percent are married or living together
and 87.0 percent have children; of the OIF/OEF cohort,
60.6 percent are married or living together and 48.0 per-
cent have children. In the Vietnam war cohort at the time
of limb loss, 7.0 percent were officers and 93.0 percent
were enlisted servicemembers, compared with 11.0 per-
cent officers and 89.0 percent enlisted servicemembers
for the OIF/OEF cohort (data not shown). No Vietnam
war veterans in our survey reported being on Active Duty
compared with 20.5 percent of the OIF/OEF cohort. An
additional 8.5 percent of OIF/OEF servicemembers indi-
cated they still receive DOD rehabilitation care even
though they are >1 year following limb loss. Full- or
part-time employment (military and other employers) of
Vietnam war and OIF/OEF survey participants is 78.7
and 53.6 percent, respectively. We did not classify volun-
teer work as employment in this survey. In the OIF/OEF
cohort, an additional 22.6 percent are students.

Combat Injuries and Amputations

The location(s) of limb loss in participants from both
conflicts shows a similar distribution (Figure 3) with the
exception of slight increases in transradial (below elbow)
and partial-foot levels in OIF/OEF servicemembers and
veterans. The 298 Vietnam war participants lost 378 limbs
and the 283 OIF/OEF participants lost 351 limbs. The
number of years (mean + standard deviation) since initial
limb loss is 38.6 £ 4.0 years for the Vietnam war cohort
compared with 3.1 + 1.2 years for the OIF/OEF cohort.
The most common types of limb loss included transtibial
lower-limb loss, transfemoral lower-limb loss, and trans-
radial upper-limb loss. Other articles in this issue present
detailed findings for these groups [23-25].

Figure 4 shows the mean frequency of limb salvage
surgery before and following surgical amputation. Pre-
amputation, more limb-salvage procedures were per-
formed in those with unilateral lower-limb loss. On average,
postamputation surgery was more frequent in those with
multiple limb involvement (mean 2.5 surgeries for Viet-
nam war and 5.5 for OIF/OEF, p < 0.001) and those with
unilateral lower-limb loss (mean 2.3 surgeries for Viet-
nam war and 5.6 for OIF/OEF). Overall, across all limb
levels, significantly more surgical procedures followed
limb loss in OIF/OEF than in Vietnam war participants
(p <0.001).
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Table1.
Vietnam war and Operation Iragi Freedom/Operation Enduring Freedom (OIF/OEF) survey participant demographics by site of major traumatic
limb loss.
Vietnam War OIF/OEF
Demographic Unilateral Unilateral Multiple Unilateral Unilateral Multiple
Upper Lower Limb Total Upper Lower Limb Total
Limb Limb Limb Limb
Participants 47 178 73 298 50 172 61 283
Age (yr, mean * SD) 60.3+24 608+33 607+26 607+30 302+60 294+61 281+46 293+58"
Sex (%)
Male 100.0 100.0 100.0 100.0 96.0 97.7 95.1 96.8
Female 0.0 0.0 0.0 0.0 4.0 23 4.9 3.2
Race/Ethnicity (%)
American Indian/Alaska Native 0.0 0.6 2.8 1.0 4.0 5.9 3.3 5.0
Asian 0.0 0.6 1.4 0.7 0.0 0.6 5.0 1.4
Black/African American 6.5 11.8 4.2 9.1 14.0 8.2 10.0 9.6
Hispanic or Latino 8.7 5.6 8.3 6.8 20.0 7.1 5.0 8.9
Native Hawaiian or Pacific 0.0 0.6 14 0.7 0.0 12 0.0 0.7
Islander
White/Caucasian 82.6 80.3 81.9 81.1 60.0 75.9 76.7 73.2
Other 2.2 0.5 0.0 0.6 2.0 11 0.0 1.2
Marital Status (%)
Married/Living Together 76.6 73.7 76.4 74.8 58.0 61.2 61.0 60.6"
Divorced/Separated 19.1 19.4 19.4 19.4 14.0 10.0 3.4 9.3
Widowed 0.0 4.0 0.0 2.4 0.0 0.0 0.0 0.0
Never Married 4.3 29 4.2 34 28.0 28.8 35.6 30.1
Have Children (%) 81.0 90.0 85.0 87.0 48.0 49.0 46.0 48.0"
Current Military Status (%)
Active Duty 0.0 0.0 0.0 0.0 14.0 21.5 23.0 20.5
In Rehabilitation 0.0 0.0 0.0 0.0 6.0 7.0 14.8 8.5
Medical Discharge 76.6 83.2 84.7 82.5 70.0 57.5 50.8 58.3
Discharge 23.4 16.8 15.3 175 8.0 10.5 9.8 9.9
National Guard/Reserves 0.0 0.0 0.0 0.0 2.0 35 1.6 2.8
Current Employment Status (%)
Employed 78.7 79.7 76.4 78.7 44.0 56.7 52.5 53.6
Student 0.0 0.0 0.0 0.0 34.0 22.2 14.7 22.6
Retired" 21.3 20.3 23.6 21.3 20.0 19.3 27.9 21.3
Other 0.0 0.0 0.0 0.0 2.0 1.8 49 25
*p <0.001.

"Not employed after amputation.
SD = standard deviation.

We assessed participants’ other combat injuries.
After limb loss, the most common combat injury is hear-
ing loss (47%) in participants from both conflicts, fol-
lowed by trauma to nonamputated limbs (33% of
Vietnam war and 45% of OIF/OEF cohort, p < 0.001),
and head injuries (13% of Vietnam war and 34% of the
OIF/OEF cohort, p < 0.001) (Figure 5).

Health Status and Comorbidity

Self-rated overall health status at the time of the survey
was rated as excellent, very good, or good by 70.7 percent
of Vietnam war veterans and 85.5 percent of the OIF/

OEF cohort. The highest self-reported health status
among members of both conflicts is reported by those
with multiple limb loss (Table 2). Quality of life assess-
ment is presented elsewhere [26].

The major chronic health problems identified by
Vietnam war and OIF/OEF participants, respectively,
include chronic back pain (36.2% vs 42.1%), phantom
limb pain (72.2% vs 76.0%), and residual-limb pain
(48.3% vs 62.9%). We stratified the pain summary for
prosthetic users and nonusers to determine if pain was
strongly associated with prosthetic use. For those with
upper-limb loss in both conflicts, the mean pain summary
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Vietnam War (n = 378 limbs)

1 (0.3%) Chest wall level
8 (2.1%) At shoulder joint

28 (7.4%) Above elbow

5 (1.3%) At elbow joint \

22 (5.8%) Below elbow
6 (1.6%) At wrist joint

Through hand

OIF/OEF (n = 351 limbs)

Chest wall level 0 (-)
At shoulder joint 7 (2.0%)
Above elbow 17 (4.8%)

/ At elbow joint 4 (1.1%)

Below elbow 30 (8.5%)
At wrist joint 6 (1.7%)

Through hand

8 (2.1%)

0 (=) Through pelvic bone
10 (2.6%) At hip joint

118 (31.2%) Above knee

19 (5.0%) At knee joint

135 (35.7%) Below knee

16 (4.2%) At ankle joint

::5‘- 14 (4.0%)
S LT TTEEEEET AR
W Through pelvic bone 1 (0.3%)
3 At hip joint 6 (1.7%)
Above knee 106 (30.2%)
At knee joint 13 (3.7%)
\l7;

Below knee 133 (37.9%)

At ankle joint 2 (0.6%)

2 (0.5%) Partial foot

Partial foot 12 (3.4%)

%

Demographics Vietnam War OIF/OEF
Veterans and Servicemembers 298 283
Involved Limbs 378 351
Years Since Limb Loss (mean * SD) 38.6 4.0 31+1.2
Unilateral Upper Limb 47 50
Unilateral Lower Limb 178 172
Multiple Limb 153 129

Figure 3.

Frequency of highest level of limb loss by involved limbs for Vietnam war and Operation Iragi Freedom/Operation Enduring Freedom (OIF/OEF)

cohorts. SD = standard deviation.

was higher in those not using a prosthesis. For those with
unilateral lower- and multiple limb loss, findings are
mixed (Table2 ). Arthritis was reported by 64.4 percent
of Vietnam war and 25.8 percent of OIF/OEF partici-
pants; migraine headaches were present in 11.4 percent
of Vietnam war and 21.9 percent of OIF/OEF partici-
pants. Table2 shows the frequency of three mental
health conditions in Vietnam war and OIF/OEF partici-

pants, respectively: TBI (3.4% vs 33.9%), depression
(24.5% vs 24.0%), and PTSD (37.6% vs 58.7%).

Functional Capability

Table 3 shows the ability to perform ADLs with and
without prostheses for participants with unilateral and
bilateral upper-limb loss. Even though OIF/OEF pros-
thetic device users are, on average, 36 years younger than
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Figure 4.

Mean number of pre and post limb-loss surgeries, excluding debridement, for servicemembers and veterans from Vietnam war and Operation
Iragi Freedom/Operation Enduring Freedom (OIF/OEF) by level of limb loss.

Vietnam war prosthetic device users, among those with
unilateral upper-limb loss, a prosthesis is used to perform
some or all ADL’s in 70.2 percent of Vietnam war and
76.0 percent of OIF/OEF veterans and servicemembers.
In those with bilateral upper-limb loss, 50.0 percent of
Vietnam war and 85.7 percent of OIF/OEF participants
use prostheses for some or all their ADLSs.

We assessed ambulatory function using seven mutu-
ally exclusive categories for participants with unilateral
lower-limb loss (Table 3). In Vietnam war veterans with
unilateral lower-limb loss using prostheses, 1.2 percent
do not walk (levels 1 and 2), 62.9 percent walk in house-
holds or communities (levels 3-5), and 20.2 percent
engage in low- or high-impact activities (levels 6 and 7).
In contrast, in the OIF/OEF cohort using prostheses,
0.6 percent do not walk (levels 1 and 2), 41.9 percent
walk in households and communities (levels 3-5), and
51.7 percent engage in low- and high-impact activities
(levels 6 and 7).

Prosthetic Device Use, Replacement, and Rejection
Among Prosthetic Users

Unilateral Upper-Limb Prostheses

Table4 describes prosthetic use and excludes 4.0 per-
cent of Vietnam war and 2.1 percent of OIF/OEF partici-
pants who never received, replaced, or rejected any
prostheses. We computed the number of prosthetic
devices ever received by device type for each participant.
In Vietnam war veterans with unilateral upper-limb loss,
only 8 have received a myoelectric prosthesis. The majority
received mechanical (body-powered) prostheses. On
average, over their 39 years of prosthetic experience, they
received 5.3 prostheses for a mean rate of 0.14/year. In
comparison, their OIF/OEF counterparts with unilateral
upper-limb loss received significantly more (p < 0.001)
prostheses at a rate of 1.59/year (this includes multiple
myoelectric prostheses, mechanical [body-powered]
prostheses, and a sports or specialty prosthesis). Thus, on
an annual basis, the OIF/OEF unilateral upper-limb
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Figure 5.

Combat-associated injuries by type of major traumatic limb loss for (a) Vietnam war and (b) Operation Iragi Freedom/Operation Enduring

Freedom (OIF/OEF) survey participants.

group received 11.3-fold more prostheses than the Viet-
nam war group.

Vietnam war participants with unilateral upper-limb
loss have worn out and replaced only an average of 3 pros-
theses for a rate of 0.08/year compared with 0.29/year in
OIF/OEF participants (p < 0.01), a 3.6-fold increase in
annual prosthetic device replacement for the OIF/OEF

group.

The average number of prostheses rejected by Viet-
nam war participants with upper-limb loss is 0.03/year
compared with 0.59/year for OIF/OEF participants (p <
0.001), for an annual rejection rate 19.7-fold higher in the
OIF/OEF group. Thus, on average each OIF/OEF veteran
or servicemember with unilateral upper-limb loss has set
aside a myoelectric/advanced device and a mechanical
device. This issue is further addressed elsewhere [23].
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Current health and comorbidity in Vietnam war and Operation Iragi Freedom/Operation Enduring Freedom (OIF/OEF) survey participants by site
of major traumatic limb loss (cross-conflict comparisons).

Vietnam War OIF/OEF
Demographic Unilateral Unilateral Multiple Unilateral Unilateral Multiple
Upper Lower Limb Total Upper Lower Limb Total
Limb Limb Limb Limb
No. of Participants 47 178 73 298 50 172 61 283
Health Status: Excellent, Very 63.8 68.0 81.9 70.7 82.0" 84.8" 90.2 85.5"
Good, or Good (%)
Chronic Back Pain (%) 29.8 44.9 19.2 36.2 40.0 50.0 21.3 42.1
Phantom Pain (%) 66.0 74.7 69.9 72.2 82.0" 76.7 68.9 76.0"
Residual-Limb Pain (%) 31.9 53.4 46.6 48.3 68.0 61.6 62.3 62.9
Mean Pain Summary Score?
Using Prosthesis 121 1.75 1.34 1.58 1.798 1.86 1.57 1.79"
Not Using Prosthesis 1.43 1.64 1.39 1.51 2.25" 2.30 1.00" 2.048
Total Pain Summary Score 1.28 1.73 1.36 1.57 1.90" 1.88 1.52 1.818
Arthritis (%) 55.3 71.9 52.1 64.4 26.0" 29.7" 14.8 25.8"
Migraine Headaches (%) 10.6 135 6.9 114 34.08 19.2 19.7° 2191
Traumatic Brain Injury (%) 6.4 2.3 4.1 3.4 32.08 34.9 32.8" 33.97
Depression (%) 19.2 275 20.6 245 26.0 25.0 19.7 24.0
Posttraumatic Stress Disorder (%)  27.0 455 24.7 376 68.07 63.47 37.7 58.77
Mean Mental Health Summary
Score'
Using Prosthesis 0.49" 0.75 0.46" 0.66 1.18" 1.22f 0.93% 1.15"
Not Using Prosthesis 0.64 0.75 0.57 0.66 1.50" 1.40 0.60 1.308
Total Mental Health Summary 0.53 0.75 0.49 0.65 1.26" 1.23" 0.908 117"
Score
*p <0.05.
o <0.001.

*pain Summary = chronic back pain, phantom pain, residual-limb pain.
89 <0.01.

TMental Health Summary = traumatic brain injury, depression, and posttraumatic stress disorder.

Unilateral Lower-Limb Prostheses

Table 4 shows that Vietnam war veterans with uni-
lateral lower-limb prostheses received an average of
10.6 prostheses since limb loss for a rate of 0.28/year
compared with a mean of 6.9 prosthetic devices for a rate
of 2.60/year for OIF/OEF veterans and servicemembers (p <
0.01). Annual receipt of prostheses is 9.3-fold higher in
the OIF/OEF than in the Vietnam war cohort. Since limb
loss, unilateral lower-limb prosthetic replacements aver-
age 7.30 (0.19/year) for the Vietnam war group and 1.62
(0.56/year, p < 0.01) for the OIF/OEF group, nearly a 3-
fold difference. Annual rates of limb rejection are 0.05/year
for the Vietnam war group and 0.75/year for the OIF/
OEF group (p < 0.01), a 15-fold annual increase. Addi-
tional details are reported elsewhere [24].

Multiple Limb Prostheses
Table4 shows the total mean prosthetic devices
received for the Vietnam war cohort with multiple limb

loss is 13.5 for a rate of 0.34/year compared with 10.8 in
the OIF/OEF cohort at an annual rate of 4.77/year; thus, a
14-fold annual increase exists in prosthetic device receipt
for those with multiple limb loss in the OIF/OEF cohort.
Mean prosthetic device replacement in this group is
0.21/year for the Vietnam war group and 0.51/year for
the OIF/OEF group, for a 2.4-fold higher annual replace-
ment in the OIF/OEF group. Prosthetic device rejection in
Vietnam war participants with multiple limbs is 0.09/year
compared with OIF/OEF participants who reported
1.79/year for an approximately 20-fold excess rejection
rate by the OIF/OEF group. Additional details are reported
elsewhere [25].

Prosthetic Satisfaction Issues

Among those using prostheses, overall prosthetic sat-
isfaction, reported on a scale from 0 (low) to 10 (high), is
significantly higher in the OIF/OEF cohort than in the
Vietnam war cohort (7.5 vs 7.0, respectively, p < 0.01)
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Table3.
General prosthetic device function and use by site of major traumatic
limb loss and conflict.

. . Vietnam
Participant War OIF/OEF
Unilateral Upper Limb (n) 47 50
Prosthesis Currently Used to
Perform (%)
Majority of Daily Tasks 13(27.7) 18 (36.0)
Minority of Daily Tasks 20 (42.5) 20 (40.0)
Total 33(70.2) 38(76.0)
Prosthesis Not Currently Used (%) 14 (29.8) 12 (24.0)
Bilateral Upper Limb (n) 6 7
Prosthesis Currently Used to Per-
form (%)
Majority of Daily Tasks 1(16.7) 5(71.4)
Minority of Daily Tasks 2(33.3) 1(14.3)
Total 3(50.0) 6 (85.7)
Prosthesis Not Currently Used 3 (50.0) 1(14.3)
Unilateral Lower Limb (n) 178 172
Functional Level: Prosthesis
Currently Used (%)
1-2: Do Not Walk 2(1.2) 1(0.6)
3: Household Walker 15 (8.4) 10 (5.8)
4: Community Walker 34(19.1) 23(13.4)
5: Varying Speed Walker 63 (35.4) 39(22.7)
6: Low-Impact Activities 29 (16.3) 44 (25.6)
7: High-Impact Activities 7(3.9) 45 (26.1)
Total 150 (84.3) 162 (94.2)"
Prosthesis Not Currently 28(15.7) 10 (5.8)"
Used (%)
Multiple Limb (involves lower 67 54
limb) (n)
Functional Level: Prosthesis
Currently Used (%)
1-2: Do Not Walk 5(7.4) 0 (0.0
3: Household Walker 4 (6.0) 7 (13.0)
4: Community Walker 12 (17.9) 12 (22.2)
5: Varying Speed Walker 19 (28.4) 11 (20.4)
6: Low-Impact Activities 5(7.4) 10 (18.5)
7: High-Impact Activities 2 (3.0 10 (18.5)
Total 47 (70.1) 50 (92.6)"
Prosthesis Not Currently Used (%) 20 (29.9)* 4 (7.4) T
Total (n) 298 283

233(78.2) 256 (90.5)"
65(21.8) 27(9.5)"

Prosthesis Currently Used (%)
Prosthesis Not Currently Used (%)

*p <0.001.
Tp<0.01.
0 <0.05.

(Table 5). Across all limb-loss levels, 80 percent of Viet-
nam war and 88 percent of OIF/OEF participants are sat-
isfied with their prostheses, and 85 and 88 percent,
respectively, report a good prosthetic device fit. The
group least satisfied with their device fit is the Vietnam
war cohort with unilateral upper-limb loss (74%) in con-
trast with highest satisfaction (97%) in the OIF/OEF
cohort (p < 0.01). Interest in changing their current pros-
theses to another type is reported by 41 percent of Viet-
nam war and 45 percent of OIF/OEF participants.

The most common prosthetic device problems for
Vietnam war and OIF/OEF participants are prostheses
that are not pain-free to wear (45% and 39%, respec-
tively) and skin problems (51% and 58%, respectively).
Sweating inside their socket is a problem for 67 percent
of Vietnam and 62 percent of OIF/OEF participants. Sig-
nificantly more of the OIF/OEF cohort than the Vietham
war cohort with unilateral lower-limb loss are bothered
with skin problems (p < 0.05) (Table5). A minority of
participants from both conflicts (11% and 12%, respec-
tively) have difficulty wearing their prostheses due to
poor socket fit. A detailed analysis of satisfaction by
source of prosthetic devices is presented elsewhere [27].

DISCUSSION

This is the first article that compares prosthetic
device use and satisfaction in veterans and servicemem-
bers with major traumatic limb loss from the Vietnam
war and OIF/OEF conflicts [28-29]. Excellent, very
good, or good health status is reported by 70.7 percent of
Vietnam war and 85.5 percent of the OIF/OEF partici-
pants (p < 0.001). Of interest is that the highest health
status is reported by participants from both conflicts with
multiple limb loss: 81.9 percent in Vietham war and
90.2 percent in OIF/OEF participants. This may be
related to their close brush with death and that they are
happy to be alive, regardless of physical and psychological
effects. Overall, 93 percent of Vietham war and 97 percent
of OIF/OEF participants using prostheses report that they
can cope with their prostheses, and 94 percent of partici-
pants from both conflicts report adjusting to life with a
prosthesis. Lower levels of adjustment are reported by
unilateral upper-limb loss participants from both conflicts.
The experience of the Vietnam war participants suggests
a very good long-term prognosis for their OIF/OEF
counterparts.
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Table4.

Prosthetic device use, replacement, and rejection in Vietnam war and Operation Iragi Freedom/Operation Enduring Freedom (OIF/OEF) survey

participants by type of major traumatic limb loss.

Vietnam War OIF/OEF
Prosthetic Device Unilateral Unilateral Multiple Unilateral Unilateral Multiple
Upper Lower Limb Total Upper Lower Limb Total
Limb Limb Limb Limb
No. of Participants 47 178 73 298 50 172 61 283
Never Received Prosthesis (%)* 0.0 5.1 41 4.0 2.0 1.7 3.3 2.1
Currently Using Wheelchair and No 6.4 8.9 229 11.9 0.0 24 34 2.2
Prosthesis (%)
Mean No. of Prosthetic Devices
Ever Received by Type
Myoelectric/Advanced 0.38 0.15 0.57 0.29 2.06 0.86 2.86 1.50
Mechanical (body-powered) 4.72 9.14 12.61 9.26 1.76 4.39 5.90 4.25
Sports/Specialty 0.21 1.31 0.30 0.88 0.84 1.67 2.02 1.60
Total 5.3 10.6 135 10.4 4.7 6.9 10.8 7.3
Mean Time Since Limb Loss (yr) 39.10 38.20 39.20 38.60 3.37 3.14 2.54 3.05
Mean Rate of Prosthetic Receipt 0.14 0.28 0.34 0.27 1.59 2.60 4.77 2.88
Rate Ratio of OIF/OEF to Vietnam — — — — 11.3 9.3 14.0 10.7
Mean No. of Prosthetic Devices
Replaced by Type
Myoelectric/Advanced 0.50 0.26 0.55 0.43 0.28 0.38 0.55 0.41
Mechanical (body-powered) 2.96 6.73 7.99 6.43 0.39 1.35 0.74 1.05
Sports/Specialty or Cosmetic 0.78 3.28 1.83 2.80 0.52 0.35 0.35 0.38
Total 3.06 7.30 8.19 6.82 0.94 1.62 1.37 1.44
Annual Rate of Worn-Out 0.08 0.19 0.21 0.18 0.29 0.56 0.51 0.50
Prosthetic Devices
Rate Ratio of OIF/OEF to Vietnam — — — — 3.6 2.9 24 2.8
Mean No. of Prosthetic Devices
Rejected by Type
Myoelectric/Advanced 1.00 0.21 0.35 0.40 1.00 0.65 0.92 0.82
Mechanical (body-powered) 1.18 1.96 3.32 2.18 0.78 1.58 2.65 1.69
Sports/Specialty 0.00 0.36 1.00 0.37 0.36 0.56 0.84 0.58
Total 1.30 1.96 3.46 2.22 1.84 2.10 3.81 2.42
Annual Rate of Rejected Prosthetic 0.03 0.05 0.09 0.06 0.59 0.75 1.79 0.94
Devices
Rate Ratio of OIF/OEF to Vietnam — — — — 19.7 15.0 19.9 15.7

"These persons are excluded from remainder of this table.

A remarkable 20.5 percent of OIF/OEF participants
with major limb loss returned to Active Duty given the
opportunities afforded by the DOD and the rehabilitation
paradigm shift. Other indicators of good adjustment in
participants from both conflicts are the high proportion who
married, had children, are employed, or are attending
school. Despite the high prevalence of physical and psy-
chological limitations, the vast majority of these combat-
injured servicemembers and veterans report good health
status and adjustment following limb loss. These findings
are consistent with other published articles [30-32]. OIF/
OEF participants can carefully review the findings in the

Vietnam war participants to gauge their adjustment in
36 years.

Psychosocial reactions to traumatic limb loss begin
with shock, followed by denial; anxiety; distress; depres-
sion; acute grief; acknowledgement, along with feelings
of hostility and frustration mixed with a willingness to
participate in rehabilitation activities; early acceptance;
and finally, reorganization and reframing [33]. People
with traumatic limb loss more often use avoidance as a
coping strategy than do those with limb loss from disease.
This is consistent with the finding by others that people
who have not had adequate warning or preparation tend
to react with denial [34-35].
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TableS.
Satisfaction with prosthetic devices and sockets for survey participants currently using prostheses by type of limb loss and cohort.
Vietnam War™ OIF/OEF*
Survey Data Unilateral Unilateral Multiple Unilateral Unilateral Multiple
Upper Lower Limb Total Upper Lower Limb Total
Limb Limb Limb Limb
No. of Participants 33 150 50 233 38 162 56 256
Mean Prostheses Satisfaction (0-10) 6.5 7.1 6.7 7.0 6.3 7.6 7.9 7.5
Prosthesis Satisfaction (%)
I am satisfied with my prosthesis 74 80 86 80 88 898 86 888
My prosthesis fits well 74 86 86 85 o7t 86 89 88
I want to change this current 23 41 49 41 44 43 50 45
prosthesis to another type
My prosthesis is pain-free to 67 49 65 55 50 63* 61 61
wear
I am bothered with skin 40 54 49 51 44 638 52 58
problems
I am bothered with smells from 23 33 37 33 29 36 43 37
my prosthesis
Socket Satisfaction (%)
I am happy with the comfort and 69 73 80 74 76 73 89 77
fit of my socket
I am bothered with sweating 62 68 69 67 70 57 71 62
inside my socket
I cannot wear my prosthesis 17 8 14 11 13 13 11 12
because my socket fits poorly
Coping and Adjustment (%)
I can cope with my prosthesis 87 94 94 93 94 98 95 97
I have adjusted to life with a 77 98 94 94 88 96 91 94

prosthesis

*n = 241 (81%).

h = 256 (90%).

*p<0.01.

8p < 0.05.

OIF/OEF = Operation Iragi Freedom/Operation Enduring Freedom.

A literature review on psychosocial adjustment to
lower-limb loss identified that factors associated with
positive limb loss adjustment include increasing time
since limb loss, greater social support, higher satisfaction
with prostheses, active coping attempts, lower amputa-
tion level, lower pain summaries, and an optimistic
personality disposition. Factors associated with limited
adjustment include high rates of depression leading to
greater activity restriction, increased feelings of vulnera-
bility, poorer self-rated health, body-image anxiety, and
social discomfort [36—39]. Dougherty et al. found that a
higher health status outlook in servicemembers with
more extensive limb loss is related to surviving their near
brush with death and feelings of having a second chance
at life [25].

In general, OIF/OEF participants trend to more fre-
quent amputation-related surgical procedures. The highest

numbers of pre- and postamputation surgeries were in the
OIF/OEF group with unilateral lower-limb loss (mean of
5.4-5.6 surgical procedures for pre and post major ampu-
tation, respectively) and the multiple limb loss group
(mean of 5.5 surgeries following the definitive amputa-
tion). Increases in preamputation procedures are related to
advances in limb salvage, vascular repair, and free-tissue
transfers. In previous conflicts, amputations were typically
performed earlier and above the zone of injury. Current
amputation surgery focuses on preserving limb length and
joints in the zone of injury. Therefore, after an initial
open, length-preserving amputation, more surgical proce-
dures are required. Increases in postamputation surgery
are also related to differing treatment guidelines between
conflicts, greater opportunity to manage wounds in oper-
ating rooms rather than at the bedside, and the resolution
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of heterotopic bone ossification common in the OIF/OEF
cohort [40].

Hearing loss is present in 47 percent of servicemem-
bers and veterans with traumatic limb loss from both con-
flicts. Gondusky and Reiter reported hearing loss to be
the most common single injury, affecting 25 percent of
Marines in OIF through 2004. Hearing loss is often con-
current with TBI [41]. According to the Veterans Benefits
Administration Annual Benefits Reports, auditory dys-
function (hearing loss and tinnitus) were the most preva-
lent reasons for new service-connected conditions in
fiscal year 2008 and, overall, the most prevalent service-
connected conditions affecting over 1 million veterans
[42]. These communication disorders are reported to
affect social, vocational, and psychological function and
are commonly associated with depression [43—44]. In our
survey, we found no significant association between
hearing loss and depression in participants from either
conflict.

Limb injury in limbs not undergoing amputation is
the next most prevalent injury and is reported by 33 per-
cent of Vietnam war and 45 percent of OIF/OEF partici-
pants (p < 0.001). One reason for the increase in the OIF/
OEF cohort may be exposure of more body-surface areas
to harm by the current mechanisms of injury (e.g., blast
injuries and explosive devices vs gunshot wounds). Head
injuries, also prevalent in our study population, are
reported by 13 percent of Vietnam war and 34 percent of
OIF/OEF participants (p < 0.001). Implications of this
finding are discussed later with the mental health issues.

Chronic healthcare issues identified by study partici-
pants with traumatic limb loss are persistent pain (back,
phantom limb, and residual-limb pain), skin problems,
and psychological issues [45-48]. We were unable to
conduct a comprehensive pain inventory as part of this
survey; thus, we did not collect important dimensions of
pain, such as the specific frequency, intensity, and dura-
tion for each type of pain. Prevalence of back pain was
reported by 36.2 percent of the Vietnam war cohort com-
pared with 42.1 percent of the OIF/OEF cohort. Edhe et
al. reported back pain prevalence was 52 percent in a
study of people with limb loss from a VA and Level IlI
trauma center, while Ephraim et al. reported a 62 percent
prevalence [49-50]. The prevalence of back pain in peo-
ple with limb loss is considerably higher than the 15 to
25 percent reported in the general population [51].

Phantom pain is reported by 72.2 percent of Vietham
war and 76.0 percent of OIF/OEF participants without

limb loss. These findings are consistent with other stud-
ies of limb loss that reported prevalence of phantom pain
ranging from 59 to 79 percent [45,49-50,52]. Von Korff
et al. categorized phantom pain intensity using the Chronic
Pain Grade [53]. Phantom pain distribution in their study
population was no pain (2%), Grade | or Grade Il pain
(low disability, low to high intensity, 73%), and Grade |1l
or Grade IV pain (high disability, moderate to severe
intensity, 25%) [49]. In Ehde et al., phantom pain was rated
as 4.6 = 3.3 (mean * standard deviation) on a scale of
0 (not bothersome) to 10 (as bothersome as it could be) [49].

Residual-limb pain is reported by 48.3 percent of the
Vietnam war and 62.9 percent of the OIF/OEF partici-
pants. Pain summary scores were not significantly higher
among participants using prostheses compared with those
who used wheeled mobility or no prostheses. In Edhe et
al., residual-limb pain intensity on a scale of 0 to 10 was
5.4 + 2.7, with 38 percent of limb loss participants scoring
their residual-limb pain intensity as severe [49]. In other
studies of individuals with traumatic limb loss, 68 to
74 percent report residual-limb pain [49-50].

Our findings indicate that current approaches to pain
management do not adequately address the issue from the
participants’ perspective, consistent with reports by oth-
ers [54-56]. Even though pain prevalence is high, it may
still be under-reported. The tendency of veterans and ser-
vicemembers not to complain, endure hardships, and follow
the orders of their high-ranking healthcare providers may
influence the extent to which they report their pain. Inno-
vative pain control research is ongoing at Walter Reed
Army Medical Center, Washington, DC, and VA facilities,
including mirror-box therapy, virtual reality, acupunc-
ture, and more invasive pain management procedures
[28,57-58]. The high prevalence of continued pain in
these combat-injured individuals with limb loss needs to
be communicated to rehabilitation and primary care pro-
viders to better manage pain burden. Clark et al. identify
a need to develop alternative strategies to assess pain in
servicemembers with cognitive impairment and to develop
a standardized method of assessing pain outcomes [57].
The VA Health Services Research and Development Ser-
vice recently released a systematic review of pain in
patients with polytrauma that further addresses these
issues [59].

Arthritis is reported by 64.4 percent of Vietham war
and 25.8 percent of OIF/OEF participants. Posttraumatic
degenerative arthritis from injuries to joints on nonampu-
tated limbs takes years to develop and is more common
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in individuals with traumatic limb loss and contralateral
limb involvement. Kulkarni et al. reported the prevalence
of osteoarthritis in British male veterans on the ampu-
tated limb was 61 percent compared with 23 percent on
the nonamputated limb. They found a 3-fold increased
risk for osteoarthritis in those with transfemoral limb loss
compared with transtibial limb loss [60]. Norvell et al.’s
study of veterans with traumatic limb loss (mean age 63),
identified that the prevalence of contralateral knee pain
was 50 percent in those with transfemoral limb loss,
36 percent in transtibial limb loss, and 20 percent in con-
trols without limb loss. At the transfemoral level, there
was a 3.3-fold (95% confidence interval 1.5-6.3)
increase in prevalence of knee pain compared with age-
and sex-matched veterans without limb loss [61]. Gait
abnormalities and physiologic loads may involve mecha-
nisms contributing to osteoarthritis and pain in those with
limb loss [61].

Skin problems related to prostheses use are a problem
for 51 percent of Vietnam war and 58 percent of OIF/
OEF participants. As expected, a significant correlation
existed between sweating inside the socket and skin
issues. Participants reported that skin problems interfere
with good prosthetic device and socket fit and increased
the frequency of reported pain. Skin issues are reported in
other studies of people with limb loss [34,62-68].
Dillingham et al. reported a 25 percent prevalence of skin
and wound problems among community-based partici-
pants with trauma-related limb loss [69]. Future research
is needed on modifications to prosthetic materials, con-
struction, and wicking moisture in order to reduce skin
breakdown and infections.

Mental health issues for participants include TBI,
depression, and PTSD. In the Vietnam war cohort with
traumatic limb loss, 3.4 percent self-reported TBI com-
pared with 33.9 percent in the OIF/OEF cohort. In our
survey population, we stratified by head injury and found
that among those with head injury, a statistically signifi-
cant increase exists in TBI compared with those with no
head injury for both conflicts. Recognition, diagnosis,
and coding for TBI have improved since 2003, improving
the accuracy of TBI prevalence. PTSD prevalence is not
significantly higher, given head injury, and depression,
which is higher in those with head injury, is not statisti-
cally significant. A U.S. Army Brigade Combat Team
reported a 10 to 20 percent TBI prevalence rate [70]. The
higher prevalence in our OIF/OEF cohort is not surpris-

ing given the extensive trauma sustained by these veter-
ans and servicemembers.

Depression is present in 24.5 percent of the Vietham
war and 24.0 percent of the OIF/OEF participants. This is
similar to the 20 to 30 percent prevalence in individuals
with limb loss reported in other studies [36,46-47,71—
72]. PTSD is present in 37.6 percent of Vietnam war and
58.7 percent of OIF/OEF participants (p < 0.05). The
combination of depression and PTSD is reported to yield
higher levels of symptomatic distress and result in higher
rates of suicidal behavior than depressed patients without
PTSD. Patients with both conditions experience greater
role impairment and slower recovery than those with
PTSD alone [73]. Both conditions are independently
associated with higher healthcare use and costs [74-75].
OIF/OEF participants have a higher burden of mental
health issues than that reported by Vietnam war participants.
Mental health issues may effect rehabilitation and recov-
ery processes, so continued programs focusing on psy-
chological adjustment post-limb loss are indicated.

The mean mental health summary score, which adds
the presence of TBI, depression, and PTSD, is nearly
2-fold higher in OIF/OEF than in Vietnam war participants.
Hoge et al. described mental health issues among
424,451 servicemembers returning from deployment
between May 1, 2003, and April 30, 2004. The baseline
predeployment prevalence of mental health conditions
was 8.5 percent [76]. Following deployment, 19.1 percent
of servicemembers from OIF met the risk criteria for a
mental health concern: 11.3 percent from OEF and 8.5 per-
cent from other locations. Among servicemembers return-
ing from deployment, Hoge et al. reported the prevalence
of PTSD at 9.8 percent for OIF, 4.7 percent for OEF, and
2.1 percent for deployment to other locations [76].
Depression and other mental health issues affect rehabili-
tation and recovery processes, so continued programs
focusing on psychological adjustment post-limb loss are
recommended [77]. A recent VA systematic review on indi-
viduals with TBI and PTSD further addresses these
issues [78].

The success of rehabilitation efforts is evidenced by
the striking ambulatory and functional ability reported by
the OIF/OEF cohort, with 50 percent performing low- or
high-impact activities, compared with 20 percent for the
Vietnam war cohort (who are on average 30 years older).
A high percentage of participants from both conflicts also
achieved household to community ambulatory function
even though they did not perform low- or high-impact
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level activities. Ambulatory function in Vietnam war par-
ticipants with unilateral lower-limb loss is also very good
with 87 percent reporting they still ambulate 40 years
after their initial limb loss. Their success with function is
helpful in projecting future function in the OIF/OEF
participants.

Prosthetic device use patterns shifted over the last
10 years because of a higher level of expected function-
ing, the availability of a wider variety of prosthetic
devices, and higher levels of prosthetic device turnover.
Durable prostheses are required to meet performance
demands of both discharged veterans and the high per-
centage of OIF/OEF servicemembers with limb loss who
return to Active Duty. The OIF/OEF cohort aggressively
advocates for prostheses for different physical activities.
Recent advances in prosthetic device development
include more sophisticated components, stronger sources
of power, and electronic controls [63]. As a result of the
higher expectations and the more technologically
advanced prostheses, demand for related rehabilitation
services will increase.

Currently, 78.2 percent of Vietnam war and 90.5 per-
cent of OIF/OEF participants use prostheses. The OIF/
OEF group received prosthetic devices at higher annual
rates since limb loss than the Vietham war group: 11.3-
fold higher for unilateral upper-limb loss, 9.3-fold higher
for unilateral lower-limb loss, and 14.0-fold higher for
multiple limb loss. Even though the OIF/OEF cohort was
surveyed only 3 years since their limb loss, their annual
replacement rates across unilateral upper-, unilateral
lower-, and multiple limb loss are 3.6-fold, 2.9-fold, and
2.4-fold, respectively, higher than in the Vietnam war
cohort at the same limb-loss level. It is important to rec-
ognize that the first year following limb loss is a time of
rapid adjustment; thus, there is greater exposure to more
prosthetic devices. This is true for both Vietham war and
OIF/OEF participants.

Previous prosthetic device replacement was based on
a 3- to 5-year turnover rate. In the OIF/OEF group,
replacement is more frequent because of higher func-
tional demands; dissatisfaction with their current prosthe-
sis; different applications for prostheses; and new
prosthetic materials with varying strength, flexibility, and
durability. These materials are more compliant and flexi-
ble, which likely improves short-term satisfaction and
function, but these prostheses may not as durable as the
earlier, more rigid prosthetic materials and designs.

Therefore, prostheses using newer materials may not last
as long as the older laminated prostheses.

Rejection of prosthetic devices (due to dissatisfac-
tion) is higher in the OIF/OEF than the Vietnam war
cohort. Specifically, the annual rejection rate for those
with unilateral upper-limb loss is 19.7-fold higher, for
unilateral lower-limb loss is 15.0-fold higher, and for
multiple limb loss is 19.9-fold higher. The availability of
new types of prosthetic devices and the higher expecta-
tions of OIF/OEF servicemembers and veterans may
explain the higher rejection rates. Again, receipt of devices
is highest in the first months following limb loss. Many
servicemembers and veterans are provided with an
opportunity to adjust to life with limb loss using several
prosthetic devices. As they gain experience and adapt to
living with prostheses, preferences for specific prostheses
develop, and the prostheses with inferior performance or
requiring more effort are set aside and no longer used.
Experience with and provision of multiple prostheses is
part of the rehabilitation process. Many types of pros-
thetic devices are successfully used by a majority with
limb loss to conduct their varied activities. The high
rejection rates identified indicate that a more judicious
approach to initial prosthetic device provision may be
warranted.

Van der Linde et al. reviewed 40 studies and did not
find clinical agreement with different prostheses and sat-
isfactory functioning [79]. Several studies have found
that disuse and reduced daily functioning were due to dis-
satisfaction with the current prostheses but did not detail
the reasons behind abandonment [80-81]. A study of
396 adults with lower-limb loss found 15 percent aban-
doned their prostheses after 5 years [82]. Ease of use and
restoration of ambulation significantly predicted contin-
ued use of the prostheses. A study of 44 older individuals
with lower-limb loss found gait problems, fatigue, poor
device performance, and fear of falling to be associated
with lower prosthetic device use [83]. Additional reasons
for rejecting prostheses by limb-loss level are found else-
where [23-25,84].

Reasons for total abandonment of all prostheses
included dissatisfaction with a previous prosthesis, pref-
erence for using no prosthetic device in those with upper-
limb loss, and transitions to wheelchairs for those with
lower- or multiple limb loss. Those who abandoned pros-
theses because of dissatisfaction with the devices may
suffer reduced function and worse quality of life as a con-
sequence. Our survey identified key issues associated
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with prosthetic device dissatisfaction that may help to
correct these problem areas. Opportunities may also exist to
improve function by trying other types of prosthetic devices
that improved performance in other studies [85-86].

Unilateral upper-limb loss resulted in no prosthetic
use for 29.8 percent of Vietham war and 24.0 percent of
OIF/OEF veterans and servicemembers [23]. A greater
proportion of the OIF/OEF group with unilateral upper-
limb loss use a prosthetic device to perform the majority
of daily tasks. This is also noted for those with bilateral
upper-limb loss.

Only 4.0 percent of Vietnam war and 2.1 percent of
OIF/OEF participants never used a prosthetic device.
Some veterans and servicemembers who use wheelchairs
indicated they used a prosthesis to transfer, for cosmetic
reasons, or for only brief periods, as it was too painful to
ambulate with their prosthetic devices.

Satisfaction with their current prostheses is high in
both cohorts. Despite this, over 40 percent of all survey
participants indicate a willingness to change their current
prosthesis to another type. The Gallup survey of 167 OIF/
OEF servicemembers with limb loss found 69 percent
were satisfied with their prostheses at a mean of 1 year
postamputation, but this study did not delineate satisfac-
tion by the type of limb loss or by the type of prosthetic
device, or give specific reasons for dissatisfaction [87].
Dillingham et al.’s study of Persian Gulf veterans with
limb loss indicated 43 percent were satisfied with the
comfort of their prostheses [2]. Other studies report
issues with satisfaction (comfortable fit, changing sizes
of residual limb, etc.) and identify strategies to address
these issues, including newer prosthetic device design
[88-89]. Further research is needed to improve satisfac-
tion with prosthetic devices.

Strengths of this survey are inclusion of veterans and
servicemembers with major limb loss from two military
conflicts. Standardized questions on prostheses, function,
satisfaction, and quality of life were asked of both
groups. Our study staff used multiple sources for the
survey roster, including electronic VA databases, DOD
records, and the Internet. Servicemembers and veterans,
including those on Active Duty from OIF/OEF, are
highly mobile and challenging to contact. Surveys and
invitation letters may not have reached all potential sur-
vey participants. Despite these challenges, our 61.8 per-
cent response rate compares favorably with other studies
(typical response rates 47%-59%) of combat-injured vet-
erans and servicemembers [90-91].

Our survey included pictures of prosthetic types and
assistive devices to help participants with recall. We
asked participants to remember only prostheses received
by major category (such as electrically assisted vs tradi-
tional body-powered). We compared data for the entire
target population with our enrolled population and found
little evidence of selection bias in either conflict cohort.
We compared site of limb loss and sex between the origi-
nal survey roster and survey participants. The only signifi-
cant difference in responses by level of limb loss or sex
was a higher response rate in the Vietnam war group with
multiple limb loss.

Potential limitations of this survey include the fact that
veterans and servicemembers who responded may be func-
tioning at a higher level than those who did not respond.
The results of our survey may have limited generalizability
to the overall civilian population with limb loss. Partici-
pants in this survey experienced major traumatic limb
loss associated with other combat-associated injuries that
are more extensive than usually observed in U.S. civilian
populations with traumatic limb loss. Recall, particularly
for the Vietnam war veterans, may be impaired. Other
studies of prosthetic device use in non-combat-associated
limb loss populations report similar prosthetic issues and
reasons for dissatisfaction as found in our survey [92-93].

CONCLUSIONS

OIF/OEF servicemembers and veterans with trau-
matic limb loss are a high-profile group with a high pub-
lic relations focus. Attention to the care these veterans
and servicemembers receive is a national priority as they
continue to transition to VA care. Some veterans in the
VA system from previous conflicts and with medically
indicated limb loss may request the same advanced tech-
nology prostheses and rehabilitation care provided to the
OIF/OEF cohort. It is necessary to plan for the future
demand on the VA in terms of prosthetic use, continued
rehabilitation, and costs to guide future prosthesis-related
services and economic decisions.

The findings from the survey represent the largest
across-conflict comparison of prosthetic device use and
satisfaction for veterans and servicemembers with major
traumatic limb loss. Many advances are evident in restor-
ing function through appropriate rehabilitation care and
use of prostheses. Issues still remain in management of
phantom, residual-limb, and back pain; skin problems;
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and improvement of satisfaction with prosthetic devices.
The planned VA paradigm shift for those with limb loss
described earlier will target personnel and resources to
address these important issues for our veterans and
servicemembers [94].

ACKNOWLEDGMENTS

Author Contributions:

Study concept and design: G. E. Reiber, D. G. Smith, L. V. McFarland.
Acquisition of data: G. E. Reiber, L. V. McFarland, S. Hubbard.
Analysis and interpretation of data: G. E. Reiber, D. G. Smith,

L. V. McFarland, J. M. Gambel, D. K. Blough.

Drafting of manuscript: G. E. Reiber, L. V. McFarland.

Critical revision of manuscript for important intellectual content:

G. E. Reiber, L. V. McFarland, S. Hubbard, C. Maynard, D. K.
Blough, J. M. Gambel, D. G. Smith.

Statistical analysis: G. E. Reiber, L. V. McFarland, C. Maynard.
Obtained funding: G. E. Reiber.

Administrative, technical, or material support: G. E. Reiber,

L. V. McFarland.

Study supervision: G. E. Reiber.

Financial Disclosures: The authors have declared that no competing
interests exist.

Funding/Support: This material is based on work supported by VA
Health Services Research and Development (grant IR 05-244) and a
Senior Career Scientist Award to Dr. Reiber (grant RCS 98-353).
Additional Contributions: The views expressed in this article are
those of the authors and do not necessarily reflect the position or policy
of the VA or the DOD. Special thanks to Jane Emens for outstanding
administrative support on this project.

Institutional Review: We received human subjects approval from the
University of Washington, Seattle, Washington; VA Puget Sound
Health Care system, Seattle, Washington; and Madigan Army Medical
Center, Tacoma, Washington.

Participant Follow-Up: A copy of this issue will be mailed to each
study participant.

REFERENCES

1. Kishbaugh D, Dillingham TR, Howard RS, Sinnott MW,
Belandres PV. Amputee soldiers and their return to active
duty. Mil Med. 1995;160(2):82-84. [PMID: 7783923]

2. Dillingham TR, Braverman SE, Belandres PV. Persian Gulf
War amputees: Injuries and rehabilitative needs. Mil Med.
1994;159(10):635-39. [PMID: 7870319]

3. Pasquina PF. Optimizing care for combat amputees: Expe-
riences at Walter Reed Army Medical Center. J Rehabil
Res Dev. 2004;41(3B):vii—xii. [PMID: 15543454]
DOI:10.1682/JRRD.2004.05.0051

4. Kerkovich DM. Recent QUERI workshop analyzes opti-
mum treatment for combat amputees. J Rehabil Res Dev.

10.

11.
12.

13.

14.

15.

16.

17.

18.

19

2004;41(4):xi—xii. [PMID: 15558379]
DOI:10.1682/JRRD.2004.04.0000

. Scoville C. Congressional testimony: Amputee care, July

22, 2004. House Committee on Veterans’ Affairs. 2004.

. Pasquina PF, Tsao JW, Collins DM, Chan BL, Charrow A,

Karmarkar AM, Cooper RA. Quality of medical care pro-
vided to service members with combat-related limb ampu-
tations: Report of patient satisfaction. J Rehabil Res Dev.
2008;45(7):953-60. [PMID: 19165685]
DOI:10.1682/JRRD.2007.10.0163

. Bellamy RF. A note on American combat mortality in Irag.

Mil Med. 2007;172(10):i,1023. [PMID: 17985758]

. Gawande A. Casualties of war—Military care for the

wounded from Iraq and Afghanistan. N Engl J Med.
2004,;351(24):2471-75. [PMID: 15590948]
DOI:10.1056/NEJMp048317

. DoD personnel and military casualty statistics [Internet].

Washington (DC): Department of Defense; 2009 [cited
2010 Jan 21]. Available from: http://siadapp.dmdc.osd.mil/
personnel/MMIDHOME.HTM.

Maynard C, Flohr B, Guagliardo TA, Martin CH, McFar-
land LV, Pruden JD, Reiber GE. Department of Veterans
Affairs compensation and medical care benefits accorded
to veterans with major limb loss. J Rehabil Res Dev. 2010;
47(4):403-9.

Glossary. J Rehabil Res Dev. 2010;47(4):409-14.

Fowler FJ. Survey research methods. 2nd ed. Newbury
Park (CA): Sage Publications; 1993.

Dillman DA. Mail and internet surveys: The tailored
design method. 2nd ed. New York (NY): Wiley; 1999.
Edwards P, Roberts I, Clarke M, DiGuiseppi C, Pratap S,
Wentz R, Kwan I, Cooper R. Methods to increase response
rates to postal questionnaires. Cochrane Database Syst Rev.
2007;(2):MR000008. [PMID: 17443629]

Ware JE, Snow KK, Kosinski M, Gandek B; New England
Medical Center Hospital. Health Institute. SF-36 health
survey: Manual and interpretation guide. Boston (MA):
The Health Institute, New England Medical Center; 1993.
DeSalvo KB, Fan VS, McDonell MB, Fihn SD. Predicting
mortality and healthcare utilization with a single question.
Health Serv Res. 2005;40(4):1234-46. [PMID: 16033502]
DOI:10.1111/j.1475-6773.2005.00404.x

Blough DK, Hubbard S, McFarland LV, Smith DG, Gam-
bel JM, Reiber GE. Prosthetic cost projections for service-
members with major limb loss from Vietnam and OIF/OEF.
J Rehabil Res Dev. 2010;47(4):387-402.

Devlin M, Pauley T, Head K, Garfinkel S. Houghton Scale
of prosthetic use in people with lower-extremity amputations:
Reliability, validity, and responsiveness to change. Arch Phys
Med Rehabil. 2004;85(8):1339-44. [PMID: 15295762]
DOI:10.1016/j.apmr.2003.09.025

. Heinemann AW, Bode RK, O’Reilly C. Development and

measurement properties of the Orthotics and Prosthetics


http://www.ncbi.nlm.nih.gov/pubmed/7783923
http://www.ncbi.nlm.nih.gov/pubmed/7870319
http://www.ncbi.nlm.nih.gov/pubmed/15543454
http://www.ncbi.nlm.nih.gov/pubmed/15543454
http://dx.doi.org/10.1682/JRRD.2004.05.0051
http://www.ncbi.nlm.nih.gov/pubmed/15558379
http://dx.doi.org/10.1682/JRRD.2004.04.0000
http://www.ncbi.nlm.nih.gov/pubmed/19165685
http://dx.doi.org/10.1682/JRRD.2007.10.0163
http://www.ncbi.nlm.nih.gov/pubmed/17985758
http://www.ncbi.nlm.nih.gov/pubmed/15590948
http://dx.doi.org/10.1056/NEJMp048317
http://siadapp.dmdc.osd.mil/personnel/MMIDHOME.HTM
http://siadapp.dmdc.osd.mil/personnel/MMIDHOME.HTM
http://www.ncbi.nlm.nih.gov/pubmed/17443629
http://www.ncbi.nlm.nih.gov/pubmed/16033502
http://www.ncbi.nlm.nih.gov/pubmed/16033502
http://dx.doi.org/10.1111/j.1475-6773.2005.00404.x
http://www.ncbi.nlm.nih.gov/pubmed/15295762
http://www.ncbi.nlm.nih.gov/pubmed/15295762
http://dx.doi.org/10.1016/j.apmr.2003.09.025

294

JRRD, Volume 47, Number 4, 2010

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Users” Survey (OPUS): A comprehensive set of clinical out-
come instruments. Prosthet Orthot Int. 2003;27(3):191-206.
[PMID: 14727700]

DOI:10.1080/03093640308726682

Legro MW, Reiber GD, Smith DG, Del Aguila M, Larsen J,
Boone D. Prosthesis evaluation questionnaire for persons
with lower limb amputations: Assessing prosthesis-related
quality of life. Arch Phys Med Rehabil. 1998;79(8):931-38.
[PMID: 9710165]

DOI:10.1016/S0003-9993(98)90090-9

Reiber GE; Prosthetics Expert Panel. Expert Panel recom-
mendations—Based on research and deliberations from VA
HSR&D project “Impact of the DoD paradigm shift on VA
amputee patient care.” J Rehabil Res Dev. 2010;47(4):XXix—
XXXil.

American Association for Public Opinion Research. Stan-
dard definitions: Final dispositions of case codes and out-
come rates for surveys. 5th ed. Lenexa (KS): American
Association for Public Opinion Research; 2008.

McFarland LV, Hubbard Winkler SL, Heinemann AW,
Jones M, Esquenazi A. Unilateral upper-limb loss: Satis-
faction and prosthetic-device use in veterans and service-
members from Vietnam and OIF/OEF conflicts. J Rehabil
Res Dev. 2010; 47(4):299-316.

Gailey R, McFarland LV, Cooper RA, Czerniecki J, Gam-
bel JM, Hubbard S, Maynard C, Smith DG, Raya M, Reiber
GE. Unilateral lower-limb loss: Prosthetic device use and
functional outcomes in servicemembers from Vietnam war
and OIF/OEF conflicts. J Rehabil Res Dev. 2010;47(4):
317-32.

Dougherty PJ, McFarland LV, Smith DG, Esquenazi A,
Blake D, Reiber GE. Multiple traumatic limb loss: A com-
parison of Vietnam veterans to OIF/OEF servicemembers.
J Rehabil Res Dev. 2010;47(4):333-48.

Epstein RA, Heinemann AW, McFarland LV. Quality of life
for veterans and servicemembers with major traumatic limb
loss from Vietnam and OIF/OEF conflicts. J Rehabil Res Dev.
2010;47(4):373-86.

Berke GM, Fergason J, Milani JR, Hattingh J, McDowell
M, Nguyen V, Reiber GE. Comparison of satisfaction with
current prosthetic care in veterans and servicemembers from
Vietnam and OIF/OEF conflicts with major traumatic limb
loss. J Rehabil Res Dev. 2010;47(4):361-72.

Pasquina PF, Bryant PR, Huang ME, Roberts TL, Nelson
VS, Flood KM. Advances in amputee care. Arch Phys Med
Rehabil. 2006;87(3 Suppl 1):534-45. [PMID: 16500191]
DOI:10.1016/j.apmr.2005.11.026

Peake JB. Beyond the purple heart—Continuity of care for
the wounded in Irag. N Engl J Med. 2005;352(3):219-22.
[PMID: 15659720]

DOI:10.1056/NEJMp048312

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

Burger H, Marincek C. Return to work after lower limb
amputation. Disabil Rehabil. 2007;29(17):1323-29.
[PMID: 17729080]

DOI:10.1080/09638280701320797

Weed RO, Kirkscey M, Taylor CM, Mullins G. Return to
work rates in cases of amputation. J Rehabil Outcomes
Meas. 1997;1(4):35-39.

Dougherty PJ. Long-term follow-up of unilateral transfemo-
ral amputees from the Vietnam War. J Trauma. 2003;54(4):
718-23. [PMID: 12707534]
DOI:10.1097/01.TA.0000046260.16866.A9

Bradway JK, Malone JM, Racy J, Leal JM, Poole J. Psy-
chological adaptation to amputation: An overview. Orthot
Prosthet. 1984;38:46-50.

Gallagher P, MacLachlan M. Psychological adjustment and
coping in adults with prosthetic limbs. Behav Med. 1999;
25(3):117-24. [PMID: 10640225]
DOI:10.1080/08964289909596741

Liveh H, Antonak RF, Gerhart J. Psychosocial adaptation
to amputation: The role of socioeconomic variables,
disability-related factors and coping strategies. Int J Reha-
bil Res. 1999;22(1):21-31. [PMID: 10207748]

Horgan O, MacLachlan M. Psychosocial adjustment to
lower-limb amputation: A review. Disabil Rehabil. 2004;
26(14-15):837-50. [PMID: 15497913]
DOI:10.1080/09638280410001708869

Williamson GM, Schulz R, Bridges MW, Behan AM.
Social and psychological factors in adjustment to limb
amputation. J Soc Behav Pers. 1994;9(5):249-68.

Behel JM, Rybarczyk B, Elliott TR, Nicholas JJ, Nyenhuis
D. The role of perceived vulnerability in adjustment to lower
extremity amputation: A preliminary investigation. Rehabil
Psychol. 2002;47:92-105. DOI:10.1037/0090-5550.47.1.92
Rybarczyk B, Nyenhuis DL, Nicholas JJ, Cash SM, Kaiser
J. Body image, perceived social stigma, and the prediction
of psychosocial adjustment to leg amputation. Rehabil Psy-
chol. 1995;40(2):95-110. DOI:10.1037/0090-5550.40.2.95
Potter BK, Burns TC, Lacap AP, Granville RR, Gajewski
DA. Heterotopic ossification following traumatic and combat-
related amputations. Prevalence, risk factors, and prelimi-
nary results of excision. J Bone Joint Surg Am. 2007;
89(3):476-86. [PMID: 17332095]
DOI:10.2106/JBJS.F.00412

Gondusky JS, Reiter MP. Protecting military convoys in
Irag: An examination of battle injuries sustained by a
mechanized battalion during Operation Iragi Freedom II.
Mil Med. 2005;170(6):546-49. [PMID: 16001610]
Veterans Benefits Administration. Annual benefits report,
fiscal year 2008: Making a difference. Washington (DC):
Department of Veterans Affairs; 2008.

Department of \Veterans Affairs Rehabilitation Research
and Development National Center for Rehabilitative Auditory



http://www.ncbi.nlm.nih.gov/pubmed/14727700
http://dx.doi.org/10.1080/03093640308726682
http://www.ncbi.nlm.nih.gov/pubmed/9710165
http://dx.doi.org/10.1016/S0003-9993%2898%2990090-9
http://www.ncbi.nlm.nih.gov/pubmed/16500191
http://www.ncbi.nlm.nih.gov/pubmed/16500191
http://dx.doi.org/10.1016/j.apmr.2005.11.026
http://www.ncbi.nlm.nih.gov/pubmed/15659720
http://dx.doi.org/10.1056/NEJMp048312
http://www.ncbi.nlm.nih.gov/pubmed/17729080
http://dx.doi.org/10.1080/09638280701320797
http://www.ncbi.nlm.nih.gov/pubmed/12707534
http://dx.doi.org/10.1097/01.TA.0000046260.16866.A9
http://www.ncbi.nlm.nih.gov/pubmed/10640225
http://dx.doi.org/10.1080/08964289909596741
http://www.ncbi.nlm.nih.gov/pubmed/10207748
http://www.ncbi.nlm.nih.gov/pubmed/15497913
http://dx.doi.org/10.1080/09638280410001708869
http://dx.doi.org/10.1037/0090-5550.47.1.92
http://dx.doi.org/10.1037/0090-5550.40.2.95
http://www.ncbi.nlm.nih.gov/pubmed/17332095
http://dx.doi.org/10.2106/JBJS.F.00412
http://www.ncbi.nlm.nih.gov/pubmed/16001610

295

44,

45,

46.

47,

48.

49.

50.

51.

52.

53.

54.

REIBER et al. Servicemembers and veterans with major traumatic limb loss

Research, VA Medical Center, Portland, Oregon, Annual
Report: January 1, 2008—December 31, 2008. Portland
(OR): Department of Veterans Affairs; 2008.

Mulrow CD, Aguilar C, Endicott JE, Tuley MR, Velez R,
Charlip WS, Rhodes MC, Hill JA, DeNino LA. Quality-of-
life changes and hearing impairment. A randomized trial.
Ann Intern Med. 1990;113(3):188-94. [PMID: 2197909]
Ebrahimzadeh MH, Rajabi MT. Long-term outcomes of
patients undergoing war-related amputations of the foot
and ankle. J Foot Ankle Surg. 2007;46(6):429-33.

[PMID: 17980838]

DOI:10.1053/j.jfas.2007.08.011

Health status of Vietnam veterans. I. Psychosocial charac-
teristics. The Centers for Disease Control Vietham Experience
Study. JAMA. 1988;259(18):2701-7. [PMID: 2833630]
DOI:10.1001/jama.259.18.2701

Singh R, Hunter J, Philip A. The rapid resolution of depres-
sion and anxiety symptoms after lower limb amputation.
Clin Rehabil. 2007;21(8):754-59. [PMID: 17846075]
DOI:10.1177/0269215507077361

Heikkinen M, Saarinen J, Suominen VP, Virkkunen J, Sale-
nius J. Lower limb amputations: Differences between the
genders and long-term survival. Prosthet Orthot Int. 2007,
31(3):277-86. [PMID: 17979013]
DOI:10.1080/03093640601040244

Ehde DM, Czerniecki JM, Smith DG, Campbell KM,
Edwards WT, Jensen MP, Robinson LR. Chronic phantom
sensations, phantom pain, residual limb pain, and other
regional pain after lower limb amputation. Arch Phys Med
Rehabil. 2000;81(8):1039-44. [PMID: 10943752]
DOI:10.1053/apmr.2000.7583

Ephraim PL, Wegener ST, MacKenzie EJ, Dillingham TR,
Pezzin LE. Phantom pain, residual limb pain, and back
pain in amputees: Results of a national survey. Arch Phys
Med Rehabil. 2005;86(10):1910-19. [PMID: 16213230]
DOI:10.1016/j.apmr.2005.03.031

Andersson GB, Pope MH, Frymoyer JW, Snook S. Epide-
miology and cost. In: Pope MH, Andersson GB, Frymoyer
JW, Chaffin DB, editors. Occupational low back pain:
Assessment, treatment, and prevention. St. Louis (MO):
Mosby Year Book; 1991. p. 95-113.

Ketz AK. The experience of phantom limb pain in patients
with combat-related traumatic amputations. Arch Phys
Med Rehabil. 2008;89(6):1127-32. [PMID: 18503810]
DOI:10.1016/j.apmr.2007.11.037

Von Korff M, Ormel J, Keefe FJ, Dworkin SF. Grading the
severity of chronic pain. Pain. 1992;50(2):133-49.

[PMID: 1408309]

DOI:10.1016/0304-3959(92)90154-4

Jensen MP, Ehde DM, Hoffman AJ, Patterson DR, Czerni-
ecki JM, Robinson LR. Cognitions, coping and social envi-
ronment predict adjustment to phantom limb pain. Pain.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

2002;95(1-2):133-42. [PMID: 11790476]
DOI:10.1016/S0304-3959(01)00390-6

Webster LR. Breakthrough pain in the management of
chronic persistent pain syndromes. Am J Manag Care.
2008;14(5 Suppl 1):S116-22. [PMID: 18611099]

Gironda RJ, Clark ME, Massengale JP, Walker RL. Pain
among veterans of Operations Enduring Freedom and Iraqi
Freedom. Pain Med. 2006;7(4):339-43. [PMID: 16898945]
DOI:10.1111/j.1526-4637.2006.00146.x

Clark ME, Bair MJ, Buckenmaier CC 3rd, Gironda RJ,
Walker RL. Pain and combat injuries in soldiers returning
from Operations Enduring Freedom and lIragi Freedom:
Implications for research and practice. J Rehabil Res Dev.
2007;44(2):179-94. [PMID: 17551872]
DOI:10.1682/JRRD.2006.05.0057

Murray CD, Pettifer S, Howard T, Patchick EL, Caillette F,
Kulkarni J, Bamford C. The treatment of phantom limb
pain using immersive virtual reality: Three case studies.
Disabil Rehabil. 2007;29(18):1465-69. [PMID: 17729094]
DOI:10.1080/09638280601107385

Portland Department of Veterans Affairs Medical Center
Evidence-based Practice Center. Pain in patients with
polytrauma: A systematic review. Washington (DC): Depart-
ment of Veterans Affairs; 2008.

Kulkarni J, Adams J, Thomas E, Silman A. Association
between amputation, arthritis and osteopenia in British
male war veterans with major lower limb amputations. Clin
Rehabil. 1998;12(4):348-53. [PMID: 9744670]
DOI:10.1191/026921598672367610

Norvell DC, Czerniecki JM, Reiber GE, Maynard C, Peco-
raro JA, Weiss NS. The prevalence of knee pain and sympto-
matic knee osteoarthritis among veteran traumatic ampu-
tees and nonamputees. Arch Phys Med Rehabil. 2005;86(3):
487-93. [PMID: 15759233]
DOI:10.1016/j.apmr.2004.04.034

Reed AB, Delvecchio C, Giglia JS. Major lower extremity
amputation after multiple revascularizations: Was it worth
it? Ann Vasc Surg. 2008;22(3):335-40. [PMID: 18466814]
DOI:10.1016/j.avsg.2007.07.039

Esquenazi A. Amputation rehabilitation and prosthetic res-
toration. From surgery to community reintegration. Disabil
Rehabil. 2004;26(14-15):831-36. [PMID: 15497912]
DOI:10.1080/09638280410001708850

Dunn DS. Well-being following amputation: Salutary
effects of positive meaning, optimism, and control. Rehabil
Psychol. 1996;41(4):285-302.
DOI:10.1037/0090-5550.41.4.285

Highsmith JT, Highsmith MJ. Common skin pathology in
LE prosthesis users. JAAPA. 2007;20(11):33-6,47.

[PMID: 18035762]

Meulenbelt HE, Dijkstra PU, Jonkman MF, Geertzen JH.
Skin problems in lower limb amputees: A systematic



http://www.ncbi.nlm.nih.gov/pubmed/2197909
http://www.ncbi.nlm.nih.gov/pubmed/17980838
http://dx.doi.org/10.1053/j.jfas.2007.08.011
http://www.ncbi.nlm.nih.gov/pubmed/2833630
http://www.ncbi.nlm.nih.gov/pubmed/2833630
http://dx.doi.org/10.1001/jama.259.18.2701
http://www.ncbi.nlm.nih.gov/pubmed/17846075
http://www.ncbi.nlm.nih.gov/pubmed/17846075
http://dx.doi.org/10.1177/0269215507077361
http://www.ncbi.nlm.nih.gov/pubmed/17979013
http://dx.doi.org/10.1080/03093640601040244
http://www.ncbi.nlm.nih.gov/pubmed/10943752
http://www.ncbi.nlm.nih.gov/pubmed/10943752
http://dx.doi.org/10.1053/apmr.2000.7583
http://www.ncbi.nlm.nih.gov/pubmed/16213230
http://www.ncbi.nlm.nih.gov/pubmed/16213230
http://dx.doi.org/10.1016/j.apmr.2005.03.031
http://www.ncbi.nlm.nih.gov/pubmed/18503810
http://www.ncbi.nlm.nih.gov/pubmed/18503810
http://dx.doi.org/10.1016/j.apmr.2007.11.037
http://www.ncbi.nlm.nih.gov/pubmed/1408309
http://dx.doi.org/10.1016/0304-3959%2892%2990154-4
http://www.ncbi.nlm.nih.gov/pubmed/11790476
http://dx.doi.org/10.1016/S0304-3959%2801%2900390-6
http://www.ncbi.nlm.nih.gov/pubmed/18611099
http://www.ncbi.nlm.nih.gov/pubmed/16898945
http://www.ncbi.nlm.nih.gov/pubmed/16898945
http://dx.doi.org/10.1111/j.1526-4637.2006.00146.x
http://www.ncbi.nlm.nih.gov/pubmed/17551872
http://dx.doi.org/10.1682/JRRD.2006.05.0057
http://www.ncbi.nlm.nih.gov/pubmed/17729094
http://www.ncbi.nlm.nih.gov/pubmed/17729094
http://dx.doi.org/10.1080/09638280601107385
http://www.ncbi.nlm.nih.gov/pubmed/9744670
http://www.ncbi.nlm.nih.gov/pubmed/9744670
http://dx.doi.org/10.1191/026921598672367610
http://www.ncbi.nlm.nih.gov/pubmed/15759233
http://dx.doi.org/10.1016/j.apmr.2004.04.034
http://www.ncbi.nlm.nih.gov/pubmed/18466814
http://www.ncbi.nlm.nih.gov/pubmed/18466814
http://dx.doi.org/10.1016/j.avsg.2007.07.039
http://www.ncbi.nlm.nih.gov/pubmed/15497912
http://www.ncbi.nlm.nih.gov/pubmed/15497912
http://dx.doi.org/10.1080/09638280410001708850
http://dx.doi.org/10.1037/0090-5550.41.4.285
http://www.ncbi.nlm.nih.gov/pubmed/18035762

296

JRRD, Volume 47, Number 4, 2010

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

review. Disabil Rehabil. 2006;28(10):603-8.

[PMID: 16690571]

DOI:10.1080/09638280500277032

Meulenbelt HE, Geertzen JH, Dijkstra PU, Jonkman MF.
Skin problems in lower limb amputees: An overview by
case reports. J Eur Acad Dermatol Venereol. 2007;21(2):
147-55. [PMID: 17243947]
DOI:10.1111/j.1468-3083.2006.01936.x

Bui KM, Raugi GJ, Nguyen VVQ, Reiber G. Skin problems
in people with lower limb loss: Literature review and pro-
posed classification system. J Rehabil Res Dev. 2009;
46(9):1085-90.

Dillingham TR, Pezzin LE, MacKenzie EJ, Burgess AR.
Use and satisfaction with prosthetic devices among persons
with trauma-related amputations: A long-term outcome
study. Am J Phys Med Rehabil. 2001;80(8):563-71.
[PMID: 11475475]
DOI:10.1097/00002060-200108000-00003

Terrio H, Brenner LA, lvins BJ, Cho JM, Helmick K,
Schwab K, Scally K, Bretthauer R, Warden D. Traumatic
brain injury screening: Preliminary findings in a US Army
Brigade Combat Team. J Head Trauma Rehabil. 2009;24(1):
14-23. [PMID: 19158592]
DOI:10.1097/HTR.0b013e31819581d8

Hofmann SG, Litz BT, Weathers FW. Social anxiety,
depression, and PTSD in Vietnam veterans. J Anxiety Dis-
ord. 2003;17(5):573-82. [PMID: 12941367]
DOI:10.1016/S0887-6185(02)00227-X

Spiro A 3rd, Hankin CS, Mansell D, Kazis LE. Posttrau-
matic stress disorder and health status: The veterans health
study. J Ambul Care Manage. 2006;29(1):71-86.

[PMID: 16340621]

Chan D, Cheadle AD, Reiber G, Unitzer J, Chaney EF.
Health care utilization and its costs for depressed veterans
with and without comorbid PTSD symptoms. Psychiatr Serv.
2009;60(12):1612-17. [PMID: 19952151]
DOI:10.1176/appi.ps.60.12.1612

Kessler LG, Burns BJ, Shapiro S, Tischler GL, George LK,
Hough RL, Bodison D, Miller RH. Psychiatric diagnoses
of medical service users: Evidence from the Epidemiologic
Catchment Area Program. Am J Public Health. 1987;77(1):
18-24. [PMID: 3789231]

Marshall RP, Jorm AF, Grayson DA, O’Toole BI. Medical-
care costs associated with posttraumatic stress disorder in
Vietnam veterans. Aust N Z J Psychiatry. 2000;34(6):954-62.
[PMID: 11127625]

DOI:10.1080/000486700269

Hoge CW, Castro CA, Messer SC, McGurk D, Cotting DI,
Koffman RL. Combat duty in Iraq and Afghanistan, mental
health problems, and barriers to care. N Engl J Med. 2004;
351(1):13-22. [PMID: 15229303]
DOI:10.1056/NEJM0a040603

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

Davidson JR, Stein DJ, Shalev AY, Yehuda R. Posttrau-
matic stress disorder: Acquisition, recognition, course, and
treatment. J Neuropsychiatry Clin Neurosci. 2004;16(2):
135-47. [PMID: 15260364]
DOI:10.1176/appi.neuropsych.16.2.135

Carlson KF, Kehle S, Meis LA, Greer N, MacDonald R,
Wilt TJ, Rutks IR. The assessment and treatment of indi-
viduals with history of traumatic brain injury and post-
traumatic stress disorder: A systematic review of the evi-
dence. Washington (DC): Department of Veterans Affairs;
2009.

Van der Linde H, Hofstad CJ, Geurts AC, Postema K,
Geertzen JH, Van Limbeek J. A systematic literature
review of the effect of different prosthetic components on
human functioning with a lower-limb prosthesis. J Rehabil
Res Dev. 2004;41(4):555-70. [PMID: 15558384]
DOI:10.1682/JRRD.2003.06.0102

Legro MW, Reiber G, Del Aguila M, Ajax MJ, Boone DA,
Larsen JA, Smith DG, Sangeorzan B. Issues of importance
reported by persons with lower limb amputations and
prostheses. J Rehabil Res Dev. 1999;36(3):155-63.
[PMID: 10659798]

Hagberg K, Branemark R, Hagg O. Questionnaire for per-
sons with a transfemoral amputation (Q-TFA): Initial validity
and reliability of a new outcome measure. J Rehabil Res
Dev. 2004,41(5):695-706. [PMID: 15558399]
DOI:10.1682/JRRD.2003.11.0167

Gauthier-Gagnon C, Grisé MC, Potvin D. Enabling factors
related to prosthetic use by people with transtibial and
transfemoral amputation. Arch Phys Med Rehabil. 1999;
80(6):706-13. [PMID: 10378500]
DOI:10.1016/S0003-9993(99)90177-6

Meatherall BL, Garrett MR, Kaufert J, Martin BD, Fricke
MW, Arneja AS, Duerksen F, Koulack J, Fong HM, Simon-
sen JN, Nicolle LE, Trepman E, Embil JM. Disability and
quality of life in Canadian aboriginal and non-aboriginal
diabetic lower-extremity amputees. Arch Phys Med Rehabil.
2005;86(8):1594-1602. [PMID: 16084813]
DOI:10.1016/j.apmr.2004.11.026

Laferrier JZ, McFarland LV, Boninger ML, Cooper RA,
Reiber GE. Wheeled mobility: Factors influencing mobility
and assistive technology in veterans and servicemembers
with major traumatic limb loss from Vietnam war and OIF/
OEF conflicts. J Rehabil Res Dev. 2010;47(4):349-60.
Williams RM, Turner AP, Orendurff M, Segal AD, Klute
GK, Pecoraro J, Czerniecki J. Does having a computerized
prosthetic knee influence cognitive performance during
amputee walking? Arch Phys Med Rehabil. 2006;87(7):
989-94. [PMID: 16813788]
DOI:10.1016/j.apmr.2006.03.006

Nehler MR, Coll JR, Hiatt WR, Regensteiner JG, Schnickel
GT, Klenke WA, Strecker PK, Anderson MW, Jones DN,



http://www.ncbi.nlm.nih.gov/pubmed/16690571
http://dx.doi.org/10.1080/09638280500277032
http://www.ncbi.nlm.nih.gov/pubmed/17243947
http://dx.doi.org/10.1111/j.1468-3083.2006.01936.x
http://www.ncbi.nlm.nih.gov/pubmed/11475475
http://dx.doi.org/10.1097/00002060-200108000-00003
http://www.ncbi.nlm.nih.gov/pubmed/19158592
http://dx.doi.org/10.1097/HTR.0b013e31819581d8
http://www.ncbi.nlm.nih.gov/pubmed/12941367
http://dx.doi.org/10.1016/S0887-6185%2802%2900227-X
http://www.ncbi.nlm.nih.gov/pubmed/16340621
http://www.ncbi.nlm.nih.gov/pubmed/19952151
http://www.ncbi.nlm.nih.gov/pubmed/19952151
http://dx.doi.org/10.1176/appi.ps.60.12.1612
http://www.ncbi.nlm.nih.gov/pubmed/3789231
http://www.ncbi.nlm.nih.gov/pubmed/11127625
http://dx.doi.org/10.1080/000486700269
http://www.ncbi.nlm.nih.gov/pubmed/15229303
http://dx.doi.org/10.1056/NEJMoa040603
http://www.ncbi.nlm.nih.gov/pubmed/15260364
http://dx.doi.org/10.1176/appi.neuropsych.16.2.135
http://www.ncbi.nlm.nih.gov/pubmed/15558384
http://www.ncbi.nlm.nih.gov/pubmed/15558384
http://dx.doi.org/10.1682/JRRD.2003.06.0102
http://www.ncbi.nlm.nih.gov/pubmed/10659798
http://www.ncbi.nlm.nih.gov/pubmed/15558399
http://www.ncbi.nlm.nih.gov/pubmed/15558399
http://dx.doi.org/10.1682/JRRD.2003.11.0167
http://www.ncbi.nlm.nih.gov/pubmed/10378500
http://dx.doi.org/10.1016/S0003-9993%2899%2990177-6
http://www.ncbi.nlm.nih.gov/pubmed/16084813
http://www.ncbi.nlm.nih.gov/pubmed/16084813
http://dx.doi.org/10.1016/j.apmr.2004.11.026
http://www.ncbi.nlm.nih.gov/pubmed/16813788
http://dx.doi.org/10.1016/j.apmr.2006.03.006

297

87.

88.

89.

90.

REIBER et al. Servicemembers and veterans with major traumatic limb loss

Whitehill TA, Moskowitz S, Krupski WC. Functional
outcome in a contemporary series of major lower extremity
amputations. J Vasc Surg. 2003;38(1):7-14.

[PMID: 12844082]

DOI:10.1016/S0741-5214(03)00092-2

Major limb amputee satisfaction survey, U.S. Department
of Veterans Affairs. Princeton (NJ): The Gallup Organiza-
tion; 2007.

Van der Linde H, Hofstad CJ, Geertzen JH, Postema K,
Van Limbeek J. From satisfaction to expectation: The
patient’s perspective in lower limb prosthetic care. Disabil
Rehabil. 2007;29(13):1049-55. [PMID: 17612990]
DOI:10.1080/09638280600948375

Collins DM, Karmarkar A, Relich R, Pasquina PF, Cooper
RA. Review of research on prosthetic devices for lower
extremity amputation. Crit Rev Biomed Eng. 2006;34(5):
379-438. [PMID: 17206920]

Dougherty PJ. Transtibial amputees from the Vietnam War.
Twenty-eight-year follow-up. J Bone Joint Surg Am.
2001;83-A(3):383-89. [PMID: 11263642]

91.

92.

93.

94.

Maconochie N, Doyle P, Davies G, Lewis S, Pelerin M,
Prior S, Sampson P. The study of reproductive outcome and
the health of offspring of UK veterans of the Gulf war:
Methods and description of the study population. BMC
Public Health. 2003;3:4. [PMID: 12523940]
DOI:10.1186/1471-2458-3-4

Cumming JC, Barr S, Howe TE. Prosthetic rehabilitation
for older dysvascular people following a unilateral trans-
femoral amputation. Cochrane Database Syst Rev.
2006(4):CD005260. [PMID: 17054250]

Ostoji L, Ostoji Z, Rupci E, Punda-Basi M. Intermediate
rehabilitation outcome in below-knee amputations:
Descriptive study comparing war-related with other causes
of amputation. Croat Med J. 2001;42(5):535-38.

[PMID: 11596169]

Sigford BJ. Paradigm shift for VA amputation care. J Rehabil
Res Dev. 2010;47(4):Xv—XX.

Submitted for publication January 26, 2010. Accepted in
revised form March 9, 2010.


http://www.ncbi.nlm.nih.gov/pubmed/12844082
http://dx.doi.org/10.1016/S0741-5214%2803%2900092-2
http://www.ncbi.nlm.nih.gov/pubmed/17612990
http://www.ncbi.nlm.nih.gov/pubmed/17612990
http://dx.doi.org/10.1080/09638280600948375
http://www.ncbi.nlm.nih.gov/pubmed/17206920
http://www.ncbi.nlm.nih.gov/pubmed/11263642
http://www.ncbi.nlm.nih.gov/pubmed/12523940
http://dx.doi.org/10.1186/1471-2458-3-4
http://www.ncbi.nlm.nih.gov/pubmed/17054250
http://www.ncbi.nlm.nih.gov/pubmed/11596169




	Servicemembers and veterans with major traumatic limb loss from Vietnam war and OIF/OEF conflicts: Survey methods, participants, and summary findings
	Gayle E. Reiber, MPH, PhD;1-3* Lynne V. McFarland, PhD;1,4 Sharon Hubbard, MS;5 Charles Maynard, PhD;1 David K. Blough, PhD;6 Jeffrey M. Gambel, MD, MPH, MSW;7 Douglas G . Smith, MD8
	1Health Services Research and Development Service, Department of Veterans Affairs Puget Sound Health Care System, Seattle, WA; Departments of 2Health Services, 3Epidemiology, and 4Medicinal Chemistry, University of Washington, Seattle, WA; 5P...


	INTRODUCTION
	METHODS
	Survey Participants
	Vietnam War Participants
	OIF/OEF Participants

	Survey Development and Content
	Demographic and Lifestyle Variables
	Combat-Associated Injuries
	Health Status and Comorbidity
	Prosthetic and Assistive Devices and Services

	Data Collection
	Expert Panel
	Statistical Methods
	Figure 1.


	RESULTS
	Survey Response
	Figure 2.

	Participant Demographics
	Combat Injuries and Amputations
	Table 1.

	Health Status and Comorbidity
	Figure 3.

	Functional Capability
	Figure 4.

	Prosthetic Device Use, Replacement, and Rejection Among Prosthetic Users
	Unilateral Upper-Limb Prostheses
	Figure 5.
	Table 2.

	Unilateral Lower-Limb Prostheses
	Multiple Limb Prostheses

	Prosthetic Satisfaction Issues
	Table 3.


	DISCUSSION
	Table 4.
	Table 5.

	CONCLUSIONS
	ACKNOWLEDGMENTS
	REFERENCES

