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Abstract—Multiple-limb l oss due to  war-theater inju ries 
results in a uni que gro up of servi cemembers requ iring int en-
sive rehabil itation and diverse prosthetic devices. This art icle 
compares the Vietnam and the Operation Iraqi Freedom/Opera-
tion End uring Freed om (OIF/O EF) gro ups wit h war -theater-
associated multiple-limb loss to document significant changes 
in health status, prosthetic-device use, and long-term progno -
sis. During 2007 and 2008, a national survey queried 73 Viet-
nam veterans and 6 1 OIF/ OEF serv icemembers su staining 
multiple-limb los s. Average year s since limb loss are 39 for 
Vietnam v eterans and 3 for OIF/ OEF servicemembers. Self-
rated health status was excellent or very goo d in 38.9% of the 
Vietnam group and 60.7% of the OIF/O EF group (p = 0.01). 
More of the OIF/O EF group than th e Vietnam group reported 
performing high-impact aerobic activities, 18% versus 3% (p = 
0.005). The OIF/OEF group currently uses more diverse pros-
thetic-device types than the Vietnam group. Based on Vietnam 
veterans’ 39-year experience, the long-term prognosis for OIF/
OEF servicemembers with multiple-limb loss is an active, ful-
filling life. The healthcare team caring for these patients should 
carefully address proper prosthesis fit and maintenance of good 
health and function.

Key words: combat, multiple-limb loss, OIF/OEF, p rosthetic 
devices, rehabilitation, traumatic limb loss, veterans, Vietnam, 
wounded servicemembers, wounded warriors.

INTRODUCTION

Multiple-limb loss due to trauma is uncommon in the 
civilian community [1–8]. Nothing readil y compares 
with multiple-limb loss due to explosive munitions in the 
war theater. The proportion of servicemembers with mul-
tiple-limb loss increased during all 20th century conflicts 
[9], as well as during Operation Iraqi Freedom/Operation 
Enduring Freedom (OIF/OEF). The mortality of those 
wounded on the battlefield has apparently decreased, thus 
allowing more persons with multiple-limb loss to survive 
their injuries [10–1 1]. Se rvicemembers who sustained 
multiple-limb loss during prev ious conflicts typically 
required lengthy initial hosp italizations, had dif ficulty 

Abbreviations: ADL = activities of d aily liv ing, CI  = confi -
dence interval, DOD  = Department of Defense, NS = not sig-
nificant, O IF/OEF =  Op eration Ira qi Fre edom/Operation 
Enduring Freedom, PTSD = posttraumati c stress disorder , SF-
36 = 36-Item Short Form Health Survey, TBI = traumatic brain 
injury, VA = Department of Veterans Affairs.
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with prosthetic fit to achieve high levels of function, and 
had dec reased age-as sociated function compared with 
those with single-limb loss [2,4].

Although popular literature often portrays service -
members with multiple-limb lo ss as persons with insur-
mountable emotiona l and physical scars [12], the 
accuracy of this stere otype ca n be ques tioned. Injured 
servicemembers with mult iple-limb loss may improve 
function and regain their active lifestyle. One such exam-
ple is Senator Max Cleland from Georgia, who sustained 
multiple-limb loss duri ng the Vietnam war. Despite his 
physical limitations, he  has a succ essful career in public  
service. Information is limite d concerning the outcomes 
for patients who sustained multiple-limb loss due to war-
theater injuries, but lite rature demonstrates succe ssful 
rehabilitation and initial pros thetic fitting for service -
members wounded during the Vietnam war [2–4].

Brown reports veterans with multiple lower-limb loss 
from the Vietnam war obtained a high level of ph ysical 
function and participated in cer tain sports activities after 
wound healing and prosthetic fitting [2]. Dougherty con-
ducted a 28-year follow-up of 23 Vietnam combat veter-
ans who sustained bilateral transfemoral-limb loss due to 
combat-incurred tr auma [4]. The 36 -Item Short Form 
Health Survey (SF-36) sc ores for these  patie nts c om-
pared well with published age- and sex-matched controls 
in all areas except physical function. He also found tha t 
the servicemembers lived rel atively normal li ves within 
the context of the ir physical  limitations. Caring for ser -
vicemembers with limb loss from the OIF/OEF conflicts 
has raised a number of que stions about the hea lth of ser-
vicemembers with multiple-limb loss over their lifetimes. 
Vietnam veterans with combat-incurred limb loss receive 
care thro ugh the Department  of Veterans Af fairs (VA); 
thus, their experience provides an appropriate benchmark 
to compare with OIF/OEF servicemembers with limb 
loss. This article compares servicemembers and veterans 
with traumatic multiple-limb loss between OIF/OEF con-
flicts and Vietnam war to document differences in health 
status, prosthetic-device use, and long-term prognosis.

METHODS

Survey Participants
Participants in this cross- sectional survey are  vete r-

ans from the Vietnam war and servicemembers from the  
OIF/OEF conflicts with at least one major traumatic 

amputation (excludes digital-only loss) associated with a 
war-theater i njury. After we received institutional and 
human subjects approvals from the V A and Department 
of De fense (DOD), V eterans a nd servic emembers with 
major limb loss occurring during the Vietnam war (1961–
1973) or OIF /OEF (2000–2008) con flicts were sent  an 
invitational letter to participat e in a surve y on prosthetic 
use. A waiver of consent was obtained for survey partici-
pants. All servicemembers with major limb loss from 
OIF/OEF, all Vietnam veterans wi th uni lateral upper-
limb loss and multiple- limb loss, and a sample of V iet-
nam veterans with unilateral lower-limb loss were invited 
to participate. Survey participants included 298 from the 
Vietnam war (65% response rate) and 283 from the OIF/
OEF conflicts (59% r esponse rate). Enrolled and tar get 
populations were si milar in the distrib ution o f se x a nd 
type of li mb loss, alt hough mo re V ietnam participants 
with mult iple-limb loss were successfully enrolled. Par-
ticipants took the survey by one of three methods: mail, 
telephone interview, or W eb site. Veterans and service -
members were surveyed during 2007 to 2008. A detailed 
description of the study methods i s found in article an 
this issue [13], and a copy of the Survey for Prosthetic 
Use is in Appendix 1 (available online only). Their arti-
cle focuses on servicemembers and veterans with multi-
ple-limb loss occurring during the Vietnam war and OIF/
OEF conflicts. Other articles in this issue address unilat -
eral lower-limb loss [ 14] and unilateral upper -limb loss 
[15].

Survey Variables
The s urvey colle cted da ta on basic  de mographics, 

current military status, health status, types of comorbidi -
ties, war-theater injuries, current functional ability, types 
of prostheses ever received and currently used, and satis-
faction with prostheses.

Basic Demographics and Military and Health Statuses
Cross-sectional data were collected for current quality 

of life, health status, comorbidities, social support (married, 
employment, children, and current milit ary status), abi lity 
to perform acti vities of dail y living (ADL), current lower -
limb function, and the effect of prior war-theater injuries on 
current life. Self-rated health status was assessed with use 
of a validated tool [16]. Self-rated health status is classified 
into three groups: (1) excellent to very goo d, (2) good, and 
(3) fair to poor. The question on self-reported health status 
is validated and taken from the SF-36 [17].

prostheticssurvey.pdf
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Comorbidities
Participants provided information on the presence or 

absence of 15 types of comorbidities (including arthritis, 
posttraumatic s tress disorder [P TSD], depression, trau-
matic brain injury [TBI], stroke, diabetes, and migraines) 
and pain  (inc luding ph antom pain, residual-limb pain, 
and chronic back pain). For this study, we created a com-
posite pain score defined as th e total number of positi ve 
responses to five dichotomized pain questions (phantom, 
residual limb, back, arthritis, and migraine headache). We 
also crea ted a composite sc ore of mental he alth issues , 
defined as the total number of positive responses to three 
dichotomized me ntal hea lth questions (depression, 
PTSD, and TBI).

War-Theater Injuries
Participants were asked to  report the date and loca-

tion of all amputations, number  of as sociated sur geries 
before and after their amputation, level of limb loss, and 
types of war-theater injuries. The level of amputation was 
reported as partial foot, ankle, transtibial, knee disarti cu-
lation, transfemoral, hip, transpelvic, partial hand, wrist, 
transradial, elbow disarticulation, transhumeral, shoulder, 
or forequarter.

Cumulative trauma disorder  is from overuse of the 
nonamputated limb and may include any one of the fo l-
lowing for the upper limb: carpal tunnel s yndrome, 
cubital t unnel syndrome, te ndonitis, arthritis, stif f or 
painful joints, or ganglion cysts; or for the lower limb: 
joint arthritis, stif f joints, he el pain, plantar fasciitis, or 
heterotopic ossification [18].

Functional Ability
Functional ability or activity  is measured dif ferently 

for lower and upper limbs. Lower-limb functional ability 
is assessed with seven graded levels:
  • 1 = cannot walk, needs assistance to transfer.
  • 2 = cannot walk, does not need help to transfer.
  • 3 = household walker.
  • 4 = community walker.
  • 5 = walks with varying speeds.
  • 6 = performs low-impact activities (such as swimming 

or golf).
  • 7 = performs high-impact activities (such as basket-

ball or skiing).
The activity of survey par ticipants with upper -limb 

loss was based on 23 AD L tasks. These  items  included 
performance of tasks related to eating and dressing, com-

munity activities, housekeepi ng, automobile operation, 
use of tools, and sporting activities. Survey participants 
with upper-limb loss also in dicated how they pe rformed 
upper-limb task s as u sing (1) a prosthesis, (2) a one-
handed technique, or (3) the assistance of another person.

Prosthetic Devices
This descriptive and cross- sectional survey collected 

data on use of current prosth etic and assistiv e devices 
(number and type of devices and daily frequency of use) 
and satisfaction with current prostheses and services. Sur-
vey participants were cla ssified into one o f three grou ps: 
(1) never received any prostheses, (2) current user (current 
use of at least one prosthesis), or (3) abandoned (received 
at least one prosthesis in the past and had currently discon-
tinued use of all prostheses). No nambulatory survey par -
ticipants with lower -limb l oss are descri bed in anot her 
article in this  issue [19] . Survey participants were asked 
which types of prosthetic and assistive devices they might 
want to try in the next 3 years. Current satisfaction with 
their prostheses was ranked from 0  (not at all satisfied) to 
10 (completely satisfied).

We collected retrospective data on the total number 
and types of pro stheses receiv ed for two time periods: 
during the first 12 months following limb loss and during 
month 13 to the time of the follow-up. We collected these 
data because of the first-year variability in rehabilitation 
as the servicemembers adapted to limb loss and limb vol-
ume changes. Data were collected on the number of pros-
theses that wore out and the average replacement time by 
type of device. Fo r prostheses that were discontinued 
because of dissatisfaction, the number and type of device 
were collected as well as the reasons why participants dis-
continued the prosthesis. Survey participants self-reported 
any prosthetic device receipt, regardless whether received 
through military, VA, or private sources. Survey partici-
pants also included prototype prosthetic devices received.

Because of the complexity of prosthetic systems, we 
summarized prosthetic device  types into major groups 
defined b y t he d egree of technology, device u se, and 
level of limb loss. For limb lo ss at the  knee  or above  
(knee, transfemoral, hip, pelvis), the four groups were—
1. Advanced tec hnology (mic roprocessor-type device 

requiring recharging or hy brid [mix of electronic and 
body-powered parts]).

2. Mechanical (does not require recharging).
3. Specialty (recreational, athletic, or high-impact use).
4. Waterproof (shower or swimming leg).
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For l imb loss below the knee (transtibi al, ankle, 
foot), the five groups were—
1. Advanced technology (hyb rid [mix  of electron ic and 

body-powered parts]).
2. Mechanical (vac uum-assisted s ystem w ith pump or 

suction device or types that do not require recharging).
3. Specialty (recreational, athletic, or high-impact use).
4. Waterproof (shower or swimming leg).
5. Cosmetic (nonfunctional limb or foot or ankle only).

For l imb loss below the knee (transtibial , ankle, or 
foot), vac uum-assisted systems were grouped with 
mechanical devices, because these systems were largely 
vacuum sockets with mec hanical feet. Data for cosmetic  
devices were a lso c lassified ac cording to le vel of limb 
loss. For those with foot or ankle-limb loss, the cosmetic 
device data were included because these devices are used 
for ambulation and/or balance. For those with higher lev-
els of lower -limb loss, cosmetic device data were 
excluded because  cosmetic devices a re not used for 
ambulation. Some survey  participants reported cosme tic 
coverings for mec hanical or microproces sor limbs. 
Upper-limb pro stheses were g rouped into  three groups: 
(1) advanced te chnology (myoelectric , microprocess or, 
or hy brid), ( 2) mechanical (b ody-powered, no  batteries 
needed), and ( 3) cosmetic (nonfunctional). We collected 
assistive tec hnology us e da ta (walkers, c anes, crutc hes, 
car modifications, wheelchairs, terminal upper -limb 
devices, etc.) for current use and the next predicted use in 
the next 3 years from survey date.

Statistical Analysis
This survey is cross-sectional and descriptive. Demo-

graphic char acteristics, he alth status, function, p rosthetic 
use, and satisfaction  from the V ietnam group were com-
pared with  the OIF/OEF g roup. We analyzed u nivariate 
findings using Stata 9.2 (S tataCorp; College S tation, 
Texas). For univaria te analyses, statisti cal significance is 
based on chi-square test (categorical data), Mann-Whitney 
U test (ordinal data), S tudent t-test (continuous data), and 
Fisher exact test (if cell size s 5). The level of significance 
is a two-sided p  0.05.

RESULTS

Vietnam and OIF/OEF Group Comparison
This arti cle includes only tho se with mul tiple-limb 

loss. Seventy-three V ietnam combat veterans sustained 

multiple-limb loss (153 limb s), and sixty-one OIF/OEF 
servicemembers sustained multiple-limb loss (129 limbs). 
Average follow-up of the veterans from the time of injury 
was 38.8 ± 3.6 years for the V ietnam group and 3.0 ± 
1.2 years for the OIF/OEF group.  (Values are expressed 
as mean ± standard deviat ions throughout article, unless 
otherwise specified.)

The anatomic distribution of the level of limb loss was 
similar for both the V ietnam and OIF/OEF groups
(Figure 1). Detailed descriptions of the types of multiple-
limb loss are given in Table 1 ; 44 different combinations 
are given. Bilateral lower -limb loss was frequent in both 
Vietnam and OIF/OEF groups (68% and 69%, respec-
tively). Bilateral upper-limb loss was found in 8 percent of 
Vietnam group and 11 percent of OIF/OEF group. Loss of 
three limbs is infrequent for both  Vietnam and OIF/OEF 
groups (10% and 11%) in comparison to those with bilat-
eral lower-limb loss.

Figure 1.
Distribution of types of multiple-limb loss in (a) Vietnam (153 total 
limbs) and (b) OIF/OEF (129 total limbs) groups.
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This h eterogenous distribu tion sh ows the most com -
mon multiple-limb-loss levels for the V ietnam and OIF/
OEF groups, respectively, are bilateral transfemoral (31.5% 
and 16.4%), transtibial/transfemoral (17.8% and 18%), and 
bilateral transtibial (6.9% and 13.1%). The diverse combi-
nations of group s of limb  loss  were categorized into 12 
limb-loss types and are presented in Tables 1  through 7.

Demographic data sh ow some dif ferences between 
the Vietnam group and the OIF/OEF group. The average 
age at follow-up was 60. 7 ± 2.6  years for the V ietnam 
group and 28.0 ± 4.6 years for the OIF/OEF group. All of 
the Vietnam group and 95 percent of the OIF /OEF group 
were male. In the V ietnam group, 76 percen t reported 
being married or living together and 85  percent reported
having ch ildren. Of the OIF/OE F grou p, 6 1 percen t 
reported being married or living together and 46 percen t 
reported having children. None of the survey participants 
from the Vietnam group was on Active Duty. In the OIF/
OEF group, 23 percent indicated that they were on Active 
Duty and 14.8 percent reported they were still in rehabili-
tation. Of the V ietnam veterans with multiple-limb loss, 
76 percent reported current employment. In the OIF/OEF 
group, 53  percent rep orted current em ployment a nd an 
additional 15 percent reported being in school. No signifi-
cant differences were reported by the typ e o f limb-loss 
group fo r demo graphic o r lifesty le factors between the 
Vietnam and the OIF/OEF groups (data not shown) [13].

The average number of surgeries following the initial 
amputation for all survey participants with multiple-limb 
loss is 2.5 ± 4.3 for the Vietnam group and 5.5 ± 6.1 for 
the OIF/OEF group (p = 0.001). Following bilateral tran-
stibial- and/or transfemoral-limb loss , the average num-
ber of additional surgeries to the limbs was 3.3 ± 3.5 and 
16.7 ± 14.7 for the Vietnam and OIF/OEF groups, respec-
tively, p = 0.004 (data not shown).

Survey Variables

Comorbidities
Significant dif ferences were  found in the types of 

comorbidities between the Vietnam and OIF/OEF groups 
(Table 2 ). Ove rall, chronic ba ck pain preva lence was  
similar between the Vietnam and OIF/OEF groups (19% 
and 21 %, respectively); however, impo rtant dif ferences 
emerged by level of limb loss. For the Vietnam and OIF/
OEF groups, respectively, chronic back pain was less fre-
quent for those with bilateral transfemoral-limb loss (8% 
and 0% ) an d hig her in th ose with bilateral transtibial-
limb loss (40% and 38%). No significant dif ference was 

Table 1.
Types of mu ltiple-limb loss in ve terans and serv icemembers from 
Vietnam war (n = 73) and OIF/OEF (n = 61) conflict groups.

Levels of Amputation Vietnam
No. (%)

OIF/OEF
No. (%)

Two Lower Limbs
Transfemoral-Transfemoral 23 (31.5) 10 (16.4)
Transtibial-Transfemoral 13 (17.8) 11 (18.0)
Transtibial-Transtibial 5 (6.9) 8 (13.1)
Transtibial-Knee 3 (4.1) 4 (6.6)
Knee-Knee 2 (2.7) 1 (1.6)
Transtibial-Ankle 2 (2.7) 0 (—)
Ankle-Knee 1 (1.4) 0 (—)
Transfemoral-Knee 1 (1.4) 2 (3.3)
Transfemoral-Ankle 0 (—) 1 (1.6)
Transtibial-Hip 0 (—) 1 (1.6)
Transtibial-Foot 0 (—) 3 (4.9)
Transfemoral-Pelvis 0 (—) 1 (1.6)

Two Upper Limbs
Transhumeral-Chest 1 (1.4) 0 (—)
Transradial-Transradial 1 (1.4) 2 (3.3)
Transradial-Elbow 1 (1.4) 0 (—)
Hand-Hand 1 (1.4) 0 (—)
Shoulder-Shoulder 1 (1.4) 0 (—)
Transradial-Hand 0 (—) 2 (3.3)
Hand-Elbow 0 (—) 1 (1.6)
Transradial-Wrist 0 (—) 1 (1.6)

One Upper and One Lower Limb
Transfemoral-Transhumeral 2 (2.7) 1 (1.6)
Transfemoral-Shoulder 2 (2.7) 1 (1.6)
Transfemoral-Hand 2 (2.7) 0 (—)
Transfemoral-Elbow 1 (1.4) 0 (—)
Transtibial-Hand 1 (1.4) 0 (—)
Transtibial-Transhumeral 1 (1.4) 0 (—)
Hand-Transhumeral 1 (1.4) 1 (1.6)
Hip-Transhumeral 1 (1.4) 0 (—)
Transfemoral-Transradial 0 (—) 1 (1.6)
Transfemoral-Wrist 0 (—) 1 (1.6)
Knee-Transhumeral 0 (—) 1 (1.6)

Three Limbs
Transfemoral-Transfemoral-Hand 1 (1.4) 1 (1.6)
Transfemoral-Hip-Transradial 1 (1.4) 0 (—)
Transfemoral-Hip-Hand 1 (1.4) 0 (—)
Transfemoral-Transhumeral-Transhumeral 1 (1.4) 0 (—)
Transtibial-Transtibial-Transradial 1 (1.4) 0 (—)
Knee-Transfemoral-Transradial 1 (1.4) 0 (—)
Knee-Transradial-Elbow 1 (1.4) 0 (—)
Transfemoral-Transfemoral-Transradial 0 (—) 1 (1.6)
Transtibial-Transtibial-Hand 0 (—) 1 (1.6)
Transtibial-Hand-Transradial 0 (—) 1 (1.6)
Transtibial-Hand-Hand 0 (—) 1 (1.6)
Foot-Transtibial-Hand 0 (—) 1 (1.6)
Knee-Knee-Hand 0 (—) 1 (1.6)

Total Persons 73 61
No. = Number.
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found between the Vietnam and OIF/OEF groups regard-
ing ph antom pain  (69 .9% and 68.9%, resp ectively). 
However, a  lower prevalence of re sidual-limb pa in was 
found between the groups, 46.6 percent (Vietnam) versus 
62.3 percent (OIF/OEF) ( p = 0.07). Migraine headaches 
occurred more often in the OIF/OEF group than the Viet-
nam gro up (20 % an d 7% , respectively, p = 0.03). TB I 
prevalence inc reased significantly betwe en the  Vietnam 
(4.1%) and OIF/OEF groups (19.7%, p < 0.01). Depres-
sion, PTSD, mental health, and pain scores we re not sig-
nificantly different by conflic t group or by  type of limb-
loss g roup (Table 2 ). Pain or mental health conditions 
were not significantly different between those who did 
and did not use prostheses. Nor was the deve lopment of 

cumulative trauma disorder significantly higher for upper 
limbs (30% in Vietnam and 10% in OIF/OEF) than lower 
limbs (10% and 4%, respectively) (data not shown).

Five ot her age-related co morbidities were reported 
more frequently in the V ietnam group than the OIF/OEF 
group: arthritis (52% and 15%, respectively , p < 0 .01), 
difficulties with vision (38.4%  and 16.4%, respectively , 
p = 0.005), heart attacks (16.4% and 0%, respectively, p = 
0.001), diabetes (15.1% and 0%, respectiv ely, p = 0.002), 
and kidney disease (6.8% and 0%, respectively, p = 0.04). 
Other comorbidities were infre quently reported in both 
groups: stroke, cancer, chronic lung disease, asthma, pneu-
monia, g astrointestinal disorders, and peripheral arterial 
disease.

Table 2.
Current health issues for veterans and servicemembers with multiple-limb loss from Vietnam and OIF/OEF groups.

Health Issues by Group Bilateral Lower Limb Bilateral Upper Limb 1 Upper,
1 Lower 3 Limbs Total

TF TT TT & TF Other Total TH TR Other Total
Vietnam

n 23 5 13 9 50 0 1 5 6 10 7 73
Arthritis (%) 43.50 40.00 53.90 55.60 48.00 — 100.00 40.00 50.00 80.00 42.90 52.10
Chronic Back Pain (%) 8.70 40.00 7.70 44.40 18.00 — 0 0 0 30.00 28.60 19.20
Pain in Missing Limb (Phantom) (%) 65.20 60.00 61.50 100.00 70.00 — 100.00 80.00 83.30 80.00 42.90 69.90
Pain in Remaining Limb (Residual) (%) 52.20 20.00 46.20 44.40 46.00 — 100.00 20.00 33.30 50.00 57.10 46.60
Migraine Headaches (%) 8.70 20.00 7.70 0 8.00 — 0 0 0 0 14.30 6.90
Average Pain Score*

Currently Using Prosthesis 1.50 1.80 1.75 2.43 1.84 — 3.00 1.50 2.00 2.30 1.40 1.90
Not Currently Using Prosthesis 1.93 — 2.00 2.50 2.00 — — 1.33 1.33 — 3.00 2.00

TBI (%) 0 0 0 0 0 — 100.00 20.00 33.30 10.00 0 4.10
Depression (%) 21.70 20.00 15.40 44.40 24.00 — 0 20.00 16.70 50.00 0 24.70
PTSD (%) 26.10 20.00 15.40 33.30 24.00 — 0 20.00 16.70 50.00 0 24.70
Average Mental health Score†

Currently Using Prosthesis 0.38 0.40 0.33 0.71 0.44 — 1.00 0.50 0.67 0.70 0 0.46
Not Currently Using Prosthesis 0.53 — 0 1.00 0.56 — — 0.67 0.67 — 0.50 0.57

OIF/OEF
n 10 8 11 13 42 0 2 5 7 5 7 61
Arthritis (%) 0 0 36.40 7.70 11.90 — 0 20.00 14.30 0 42.90 14.80
Chronic Back Pain (%) 0 37.50 27.30 15.40 19.10 — 50.00 20.00 28.60 20.00 28.60 21.30
Pain in Missing Limb (Phantom) (%) 70.00 100.00 72.70 46.20 69.10 — 100.00 60.00 71.40 80.00 57.10 68.90
Pain in Remaining Limb (Residual) (%) 70.00 50.00 72.70 46.20 59.50 — 100.00 60.00 71.40 80.00 57.10 62.30
Migraine Headaches (%) 10.00 25.00 27.30 23.10 21.40 — 50.00 0 14.30 0 28.60 19.70
Average Pain Score*

Currently Using Prosthesis 1.57 2.13 2.36 1.39 1.82 — 3.00 2.00 2.33 1.80 2.33 1.95
Not Currently Using Prosthesis 1.33 — — — 1.33 — — 0 0 — 1.00 1.00

TBI (%) 20.00 50.00 36.40 23.10 31.00 — 0 20.00 14.30 0 14.30 32.80
Depression (%) 20.00 37.50 27.30 15.40 23.80 — 0 20.00 14.30 0 14.30 19.70
PTSD (%) 10.00 37.50 36.40 38.50 31.00 — 100.00 60.00 71.40 40.00 42.90 37.70
Average Mental Health Score†

Currently Using Prosthesis 0.71 1.25 1.00 0.77 0.92 — 1.00 1.00 1.00 0.60 1.17 0.93
Not Currently Using Prosthesis 0 — — — 0 — — 2.00 2.00 — 1.00 0.60

*Pain score = phantom pain, residual-limb pain, back pain, arthritis pain, migraine headaches.
†Mental health score = depression, posttraumatic stress disorder, traumatic brain injury.
PTSD = posttraumatic stress disorder, TBI = traumatic brain injury, TF = transfemoral, TH = transhumeral, TR = transradial, TT = transtibial.
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War-Theater Injuries
Other war-theater injuries in addition to limb loss are 

shown in Table 3 . A trend for fewer injuries has occurred 
to a no namputated limb in the V ietnam g roup (2 6%) 
compared w ith the OIF/OEF group (41%, p = 0.07). 
Overall, 22 percent of the V ietnam group reported head 
injuries versu s 34  percen t of th e OIF/OEF  grou p with  
multiple-limb loss (not signific ant [NS]). Head injuries, 
eye injurie s, and hearing loss are more  commonly 
reported in participants with bilateral multiple upper -
limb injuries than in those with bilateral lower-limb inju-
ries (Table 3).

Self-Reported Health
Of the veterans in the V ietnam group, 38.9 percent 

reported their health as “excellent to very good” com -
pared with 60.7 percent in the OIF/OEF group (p = 0.01). 
Self-rated hea lth status  vari ed by the type of limb loss 
(Table 4 ). Among those with bilateral transfemoral-limb 
loss, 41 percent of the V ietnam group and 80 percent of 
the OIF/OEF group rated their he alth status as excellent 
to very good (p = 0.04). The limb-loss pattern associated 
most often with fair to poor health includes the loss of one 
upper and one lower limb. Currently, only 21 percent of 
the Vietnam group reported that they needed assistance to 

complete daily ta sks compared with 32 percent of the 
OIF/OEF group (NS). No si gnificant dif ferences were 
found for participants who reported needing assistance by 
type of limb loss for either conflict (Table 4).

Functional Ability
Upper-limb function for those with upper-limb loss is 

described in Table 5 . Comparing the Vietnam and OIF/
OEF groups, 26 and 37 percent, respectively, perform the 
majority of ADL tasks with a prosthesis;  61 and 58 per -
cent, respectively, use a one-hand adapted technique; and 
13 and 5 perce nt, re spectively, require the a ssistance of  
another person  (NS). No  sign ificant d ifferences were 
found in how these tasks are performed by type of limb-
loss group between the two conflict groups (Table 5).

Lower-limb functio nal abi lity i s measured in  sev en 
levels, as shown in Table 5 . Significantly more of the 
Vietnam group (3 3%) cannot walk compared with the 
OIF/OEF group (6%, p < 0.001). Significantly more of the 
OIF/OEF group reported that they perform low- to high-
impact activities (39%) compared with the Vietnam group 
(14%, p = 0.001). The OIF/OEF group with  bilateral 
lower-limb loss reported signi ficantly greater fre quency 
(17%) of performing high-impact activities, s uch as bas-
ketball or skiing, than the Vietnam group (2%) (p < 0.01).

Table 3.
Other war-theater injuries in veterans and servicemembers with multiple-limb loss from Vietnam and OIF/OEF groups.

Other Injuries by Group
Bilateral Lower Limb Bilateral Upper Limb 1 Upper,

1 Lower 3 Limbs Total
TF TT TT & TF Lower Total TH TR Other Total

Vietnam
n 23 5 13 9 50 0 1 5 6 10 7 73
Upper- or Lower-Limb Injury with No 

Limb Loss (%)
8.7 20.0 30.8 11.1 16.0 — 0 40.0 33.3 60.0 42.9 26.0

Head Injury (%) 13.0 20.0 0 22.2 12.0 — 100.0 40.0 50.0 50.0 28.6 21.9
Eye Injury (%) 30.4 0 23.1 11.1 22.0 — 100.0 80.0 83.3 50.0 0 28.8
Hearing Loss (%) 39.1 20.0 46.2 55.6 42.0 — 100.0 60.0 66.7 80.0 14.3 46.6
Chest Injury (%) 13.0 20.0 0 0 8.0 — 100.0 0 16.7 60.0 0 15.1
Abdominal Injury (%) 8.7 0 23.1 33.3 16.0 — 0 20.0 16.7 40.0 0 17.8
Burns (%) 13.0 20.0 7.7 11.1 12.0 — 0 0 0 50.0 14.3 16.4

OIF/OEF
n 10 8 11 13 42 0 2 5 7 5 7 61
Upper- or Lower-Limb Injury with No 

Limb Loss (%)
10.0 37.5 27.3 46.2 31.0 — 100.0 60.0 71.4 40.0 71.4 41.0

Head Injury (%) 10.0 62.5 18.2 15.4 23.8 — 50.0 60.0 57.1 60.0 57.1 34.4
Eye Injury (%) 20.0 37.5 18.2 15.4 21.4 — 0 60.0 42.9 20.0 28.6 24.6
Hearing Loss (%) 10.0 62.5 27.3 53.8 38.1 — 50.0 80.0 71.4 60.0 28.6 42.6
Chest Injury (%) 0 25.0 9.0 0 7.1 — 0 40.0 28.6 20.0 14.3 11.5
Abdominal Injury (%) 10.0 25.0 27.3 7.7 16.7 — 0 40.0 28.6 40.0 0 18.0
Burns (%) 10.0 37.5 0 23.1 16.7 — 50.0 40.0 42.9 20.0 14.3 19.7

 TF = transfemoral, TH = transhumeral, TR = transradial, TT = transtibial.
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Table 4.
Self-reported health and need for assistance from others in vete rans and ser vicemembers with multiple-limb loss from Vietnam and OIF/OEF 
groups.

Self-Reported Health by Group Bilateral Lower Limb Bilateral Upper Limb 1 Upper,
1 Lower 3 Limbs Total

TF TT TT & TF Other Total TH TR Other Total
Vietnam

n 23 5 13 9 50 0 1 5 6 10 7 73
Self-Reported Health (%)

Excellent/Very Good 40.9 0 46.2 22.2 34.7 — 100.0 60.0 66.7 30.0 57.1 38.9
Good 50.0 60.0 38.5 55.6 49.0 — 0 40.0 33.0 20.0 42.9 43.1
Fair/Poor 9.1 40.0 15.4 22.2 16.3 — 0 0 0 50.0 0 18.1

Use Help from Another Person for Daily
Activities 1% of Time (%)

19.1 20.0 0 11.1 12.5 — 100.0 40.0 50.0 40.0 28.6 21.1

OIF/OEF
n 10 8 11 13 42 0 2 5 7 5 7 61
Self-Reported Health (%)

Excellent/Very Good 80.0 62.5 54.6 69.2 66.7 — 0 80.0 57.1 60.0 28.6 60.7
Good 20.0 25.0 27.3 30.8 26.2 — 100.0 0 28.6 20.0 57.1 29.5
Fair/Poor 0 12.5 18.2 0 7.1 — 0 20.0 14.3 20.0 14.3 9.8

Use Help from Another Person for Daily
Activities 1% of Time (%)

30.0 0 36.4 15.4 21.4 — 100.0 75.0 83.3 20.0 57.1 31.7

TF = transfemoral, TH = transhumeral, TR = transradial, TT = transtibial.

Table 5.
Upper- and lower-limb functional ability in veterans and servicemembers with multiple-limb loss from Vietnam and OIF/OEF groups.

Functional Ability by Group
Bilateral Lower Limb Bilateral Upper Limb 1 Upper, 

1 Lower 3 Limbs Total
TF TT TT & TF Other Total TH TH Other Total

Vietnam
n 23 5 13 9 50 0 1 5 6 10 7 73
Lower-Limb Function Level (%)

1 = Need Transfer Help, Cannot Walk 4.4 0 0 11.1 4.0 — — — — 10.0 14.3 6.0
2 = Do Not Need Transfer Help, Cannot Walk 60.9 0 0 11.1 30.0 — — — — 0 42.9 26.9
3 = Household Walker 8.7 20.0 7.7 0 8.0 — — — — 10.0 0 7.5
4 = Community Walker 4.4 0 46.2 22.2 18.0 — — — — 30.0 0 17.9
5 = Can Walk Varying Speeds 8.7 80.0 30.8 44.4 28.0 — — — — 30.0 28.6 28.4
6 = Low-Impact Activities 8.7 0 15.4 11.1 10.0 — — — — 20.0 0 10.5
7 = High-Impact Activities 4.4 0 0 0 2.0 — — — — 0 14.3 3.0

Upper-Limb Function (%)
Do Majority of Tasks with Prostheses — — — — — — 0 20.0 16.7 20.0 42.9 26.1
Do Majority of Tasks One-Handed — — — — — — 0 60.0 50.0 70.0 57.1 60.9
Do Majority of Tasks Needing Assistance — — — — — — 100.0 20.0 33.3 10.0 0 13.0

OIF/OEF
n 10 8 11 13 42 0 2 5 7 5 7 61
Lower-Limb Function Level (%)

1 = Need Transfer Help, Cannot Walk 0 0 0 0 0 — — — — 0 0 0
2 = Do Not Need Transfer Help, Cannot Walk 30.0 0 0 0 7.1 — — — — 0 0 5.6
3 = Household Walker 20.0 0 9.1 15.4 11.9 — — — — 0 28.6 13.0
4 = Community Walker 30.0 12.5 27.3 15.4 21.4 — — — — 20.0 28.6 22.2
5 = Can Walk Varying Speeds 10.0 37.5 18.2 38.5 26.2 — — — — 0 0 20.4
6 = Low-Impact Activities 0 50.0 9.1 15.4 16.7 — — — — 40.0 28.6 20.4
7 = High-Impact Activities 10.0 0 36.4 15.4 16.7 — — — — 40.0 14.3 18.5

Upper-Limb Function (%)
Do Majority of Tasks with Prostheses (%) — — — — — — 100.0 60.0 71.4 20.0 14.3 36.9
Do Majority of Tasks One-Handed — — — — — — 0 40.0 28.6 80.0 71.4 57.9
Do Majority of Tasks Needing Assistance (%) — — — — — — 0 0 0 0 14.3 5.3

No. = number, SD = standard deviation, TF = transfemoral, TH = transhumeral, TR = transradial, TT = transtibial.
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Table 6.
Prosthetic use in veterans and servicemembers with multiple-limb loss from Vietnam and OIF/OEF groups.

Prosthetic Uses
by Group

Bilateral Lower Limb Bilateral Upper Limb 1 Upper,
1 Lower 3 Limbs Total

TF TT TF & TT Other Total TH TR Other Total
Vietnam

n 23 5 13 9 50 0 1 5 6 10 7 —

Current Upper-Limb Device Types (%): Upper Only (n = 23)
Myoelectric — — — — — — 100.0 0 16.7 0 14.3 8.7
Body-Powered — — — — — — 100.0 40.0 50.0 70.0 57.1 60.9
Cosmetic — — — — — — 0 0 0 10.0 0 4.3

Current Lower-Limb Device Types (%): Lower Only (n = 50)
Advanced 17.4 0 61.5 22.2 28.0 — — — — 20.0 14.3 22.4
Mechanical 26.1 100.0 92.3 77.8 60.0 — — — — 90.0 42.9 62.7
Specialty 0 0 0 0 0 — — — — 0 0 0
Waterproof 4.3 0 0 0 2.0 — — — — 0 14.3 3.0
Cosmetic 0 0 0 0 0 — — — — 0 0 0

Average No. ± SD for Prostheses: All Upper & Lower Device Types (n = 73)
Received in First 12 Mo 2.2 ± 1.9 2.4 ± 0.9 2.0 ± 0.9 2.1 ± 1.5 2.2 ± 1.5 — 5.0 1.8 ± 0.4 2.3 ± 1.4 2.3 ± 0.8 3.1 ± 2.1 2.3 ± 1.5
Received Mo 13 to Present 5.0 ± 5.6 18.8 ± 15.3 14.8 ± 10.1 11.1 ± 7.6 10.0 ± 9.7 — 90.0 2.6 ± 2.8 17.2 ± 35.8 10.0 ± 3.3 10.6 ± 11.9 10.6 ± 13.0
Currently Using 1.0 ± 1.9 2.4 ± 0.9 2.1 ± 0.9 1.7 ± 1.0 1.6 ± 1.5 — 3.0 2.0 ± 3.5 2.2 ± 3.1 2.1 ± 0.9 2.4 ± 1.8 1.8 ± 1.6
Replaced 2.9 ± 5.0 11.6 ± 16.1 10.3 ± 10.0 11.0 ± 7.6 7.2 ± 9.1 — 91.0 0.8 ± 1.8 15.8 ± 36.9 7.3 ± 3.8 10.2 ± 11.7 8.2 ± 13.2
Stopped Using 3.5 ± 2.6 7.2 ± 12.9 4.4 ± 5.0 2.0 ± 1.6 3.9 ± 5.1 — 1.0 1.6 ± 1.7 1.5 ± 1.5 2.9 ± 2.2 3.0 ± 1.8 3.5 ± 4.4
Abandoned 2.5 ± 2.9 0 0.3 ± 1.1 0.4 ± 1.1 1.3 ± 2.4 — 0 1.6 ± 1.7 1.3 ± 1.6 0 0.5 ± 1.2 1.1 ± 2.1

Annual Prosthetics Rate 
Ever ± SD

0.2 ± 0.2 0.5 ± 0.4 0.4 ± 0.3 0.3 ± 0.2 0.3 ± 0.3 — 2.3 0.1 ± 0.1 0.5 ± 0.9 0.3 ± 0.1 0.3 ± 0.3 0.3 ± 0.3

Currently Using Wheelchair (%) 95.7 60.0 76.9 55.6 80.0 — 0 20.0 16.7 70.0 71.4 72.6

Not Using Any Prostheses (%)* 65.2 0 7.7 22.2 36.0 — 0 60.0 50.0 0 28.6 31.5

OIF/OEF
n 10 8 11 13 42 0 2 5 7 5 7 —

Current Upper-Limb Device Types (%): Upper Only (n = 19)
Myoelectric — — — — — — 50.0 80.0 71.4 40.0 42.9 52.6
Hybrid — — — — — — 0 20.0 14.3 20.0 0 10.5
Body-Powered — — — — — — 100.0 80.0 85.7 40.0 14.3 47.4
Cosmetic — — — — — — 50.0 40.0 42.9 0 42.9 31.6

Current Lower-Limb Device Types (%): Lower Only (n = 42)
Advanced 60.0 12.5 90.9 92.3 78.6 — — — — 80.0 57.1 61.1
Body-Powered 50.0 75.0 90.9 84.6 76.2 — — — — 80.0 71.4 83.3
Specialty 10.0 50.0 36.4 46.2 35.7 — — — — 40.0 28.6 35.2
Waterproof 10.0 25.0 45.5 38.5 31.0 — — — — 40.0 42.9 33.3
Cosmetic 0 0 0 0 0 — — — — 0 0 0

Average No. ± SD for Prostheses: All Upper & Lower Device Types (n = 61)
Received in First 12 Mo 4.5 ± 2.7 10.4 ± 9.2 5.9 ± 3.8 6.8 ± 3.4 6.7 ± 5.2 — 5.5 ± 2.1 4.4 ± 3.0 4.7 ± 2.6 8.2 ± 3.1 4.9 ± 2.9 6.4 ± 4.6
Received Mo 13 to Present 2.2 ± 4.4 4.5 ± 5.5 3.6 ± 4.7 4.2 ± 6.4 3.6 ± 5.2 — 8.5 ± 0.7 3.2 ± 3.4 4.7 ± 3.8 1.8 ± 1.1 7.6 ± 7.4 4.1 ± 5.4
Currently Using 4.0 ± 5.2 5.3 ± 3.2 6.1 ± 4.5 5.8 ± 5.0 5.4 ± 4.6 — 7.0 ± 7.1 3.8 ± 2.4 4.7 ± 3.8 4.0 ± 1.9 7.6 ± 7.4 5.4 ± 4.6
Replaced 0.2 ± 0.7 1.3 ± 2.1 1.1 ± 3.0 1.1 ± 1.3 0.9 ± 1.9 — 5.0 ± 1.4 1.5 ± 1.9 2.7 ± 2.4 3.2 ± 1.6 1.6 ± 1.8 1.4 ± 2.1
Stopped Using 2.8 ± 2.0 8.4 ± 9.5 2.4 ± 2.7 4.0 ± 5.0 4.1 ± 5.6 — 2.0 ± 2.8 3.3 ± 2.6 2.8 ± 2.5 2.8 ± 1.9 3.4 ± 4.2 3.8 ± 4.9
Abandoned 0.9 ± 1.8 0 0 0 0.2 ± 0.9 — 0 0 0 0 0.3 ± 0.8 0.2 ± 0.8

Annual Prosthetics Rate
Ever ± SD

4.3 ± 3.8 7.8 ± 6.0 3.7 ± 2.2 4.8 ± 3.1 5.0 ± 3.9 — 3.5 ± 0.7 3.0 ± 2.8 3.2 ± 2.3 3.6 ± 1.8 4.8 ± 3.3 4.6 ± 3.6

Currently Using Wheelchair 100.0 100.0 100.0 69.2 90.5 — 0 0 0 60.0 85.7 77.1

Not Using Any Prostheses (%)* 30.0 0 0 0 7.1 — 0 20.0 14.3 0 14.3 8.2
*“Not using any prostheses” includes those who abandoned and those who never received any prosthetic device.
No. = number, SD = standard deviation, TF = transfemoral, TH = transhumeral, TR = transradial, TT = transtibial.
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Prosthetic Devices

Ever Received. The V ietnam group with multiple-
limb loss  re ceived an average of 1 .0 prosthetic device 
every 3 years compared with the OIF/OEF group who, to 
date, received a n a verage of 4. 6 d evices a year ( p < 
0.001), resulting in a 15 times higher annual receipt rate 
of prosthetic devices than the Vietnam veterans (Table 6). 
In the Vietnam group, the one veteran with bilateral tran -
sradial-limb loss received an average 2.3 upper-limb pros-
theses a year to maintain hi s active life, operating a farm 
and teaching Special Olympics children to ski. The aver-
age number of prostheses received by the OIF/OEF bilat-
eral upper-limb-loss group (mean 3.2 a year) was slightly 
higher than the Vietnam group. In the Vietnam group with 
lower-limb loss, those with bilateral transtibial loss 
received the highest average of 0.5 lower-limb prostheses 
a year , a s we ll as  the O IF/OEF gr oup who r eceived an 
average of 7. 8 a year. The average number of pro stheses 

received v aried by ty pe of limb loss and  conflict grou p 
(Table 6).

Currently Used. Among those with multiple-limb 
loss, 68 percent of the Vietnam group at the time used at 
least one prosthetic device, while 92 percent of the OIF/
OEF group used at least one prosthesis, p < 0.001 (Table 6). 
The OIF/OEF participants used an average 5.4 ± 4.6 differ-
ent pr ostheses each year, wherea s Vietnam ve terans cur-
rently only used an avera ge of 1.8 ± 1.6 prostheses a year. 
Survey participants with multiple-limb loss who currently 
did and d id not use a pro sthesis are shown in Figure 2. In 
the V ietnam grou p, the highest frequency of p rosthetic-
device use was for limb loss involving one upper and one 
lower limb . Among the OIF/OEF grou p, the high est fre -
quency of device  used w as by those with bilateral lower -
limb loss. For each of the other multiple-limb-loss combi-
nations, at least one-half used one or more prostheses.

Table 7.
Issues for those who currently use prostheses by limb-loss level in veterans and servicemembers with multiple-limb loss from Vietnam and OIF/OEF 
groups.

Prosthetic Issues by Group Bilateral Lower Limb Bilateral Upper Limb 1 Upper,
1 Lower 3 Limbs TotalTF TT TT & TF Other Total TH TR Other Total

Vietnam
n 23 5 13 9 50 0 1 5 6 10 7 73
No. Currently Using Prostheses 8 5 12 7 32 0 1 2 3 10 5 50
Average No. ± SD for Prosthesis Satis-

faction 0–10
7.2 ± 2.6 5.8 ± 3.5 6.5 ± 3.1 7.5 ± 1.4 6.8 ± 2.7 — 7.0 7.5 ± 0.7 7.3 ± 0.6 5.6 ± 1.9 8.0 ± 2.7 6.7 ± 2.5

Prosthetic Satisfaction (% who feel this way)
My prosthesis fits well. 88 80 75 100 84 — 100 50 67 89 100 86
My prosthesis is pain-free to wear. 63 50 63 71 63 — 50 50 50 44 80 60
I am bothered with skin problems. 38 60 33 71 47 — 100 50 67 50 30 47
I am satisfied with my prosthesis. 100 80 75 86 84 — 100 100 100 72 100 85

Socket Satisfaction (% who feel this way)
I am happy with the comfort and

fit of my socket.
75 80 75 64 73 — 100 100 100 72 100 78

I cannot wear my prosthesis
because my socket fits poorly.

13 20 17 14 16 — 0 0 0 6 7 12

OIF/OEF
n 10 8 11 13 42 0 2 5 7 5 7
No. Currently Using Prostheses 7 8 11 13 39 0 2 4 6 5 6 56
Average No. ± SD for Prosthesis Satis-

faction 0–10
7.5 ± 1.9 8.6 ± 0.9 7.8 ± 3.0 8.3 ± 1.3 8.1 ± 1.9 — 7.0 ± 1.4 6.3 ± 1.0 6.5 ± 1.0 8.0 ± 1.0 8.1 ± 1.4 7.9 ± 1.8

Prosthetic Satisfaction (% who feel this way)
My prosthesis fits well. 86 100 77 100 91 — 100 75 83 80 83 88
My prosthesis is pain-free to wear. 43 75 46 62 56 — 0 50 33 100 56 58
I am bothered with skin problems. 29 68 36 54 47 — 50 25 33 20 67 46
I am satisfied with my prosthesis. 86 100 82 92 90 — 100 25 50 60 75 81

Socket Satisfaction
I am happy with the comfort

and fit of my socket.
100 100 68 89 87 — 100 75 83 80 73 85

I cannot wear my prosthesis
because my socket fits poorly.

14 0 18 8 10 — 0 25 17 0 7 10

No. = number, SD = standard deviation, TF = transfemoral, TH = transhumeral, TR = transradial, TT = transtibial.
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Upper-limb prosthetic devices used at the time by the 
Vietnam and OIF/ OEF v eterans with multiple-limb lo ss 
are myoelectric (8 .7% and 52.6%, respectively), body -
powered (60.9% and  47.4%, respectively), cosmetic 
(4.3% and 31.6%, respectively), and hybrid limbs, which 
are used by  10.5 percen t of the OIF/OEF gro up. In the 
Vietnam and OIF/ OEF v eterans with multiple-limb lo ss 
who u sed lower -limb prosthetic devices, 22.4 and 
61.1 percent, res pectively, used advanced (microproces -
sor) limbs; 62.7 and 83.7 percent, mechanical limbs; and 
3.0 and 3 3.3 p ercent, waterproof limbs. In addition, 
35.2 percent of veterans from the OIF/OEF g roup used a 
specialty prosthetic device. A description of the types of 

prostheses us ed, replaced, and rejected at the time is 
shown in Table 6 by the types of limb loss.

Abandonment
Some participants r eported t hat t hey were not sati s-

fied with  their pro sthetic d evice a nd a bandoned it. The  
survey asked part icipants the reasons f or satisfaction and 
dissatisfaction with their current prostheses (Table 7). The 
overall satisfaction with current prostheses is ranked from 
0 (low) to 10 (high). The Vietnam group was significantly 
less satisfied  (me an of 6.7) than the  OIF/OEF group 
(mean of 7.9, p < 0.001). Although both Vietnam and OIF/
OEF grou ps rep orted tha t their prostheses fit well (86% 
and 88%, resp ectively), o nly 60 perc ent o f the Vietnam 

Figure 2.
Prostheses use in servicemembers and veterans with multiple-limb loss from Vietnam and OIF/OEF groups.
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group and 58 pe rcent of the OIF/OEF reported tha t their 
prostheses w ere pain-free to wear. Painful fit was mor e 
frequently reported for upper -limb l oss in  t he V ietnam 
group and for  bilateral lower -limb loss in the OIF/OEF 
group ( Table 7 ). Bo th g roups were generally sat isfied 
with their prostheses and their socket fit.

In the multiple-limb-loss groups, 73 percent from 
Vietnam group and 77 percent from OIF/OEF group cur-
rently use a wheelchair to aid mobility (Table 6 ). Overall, 
29.0 percent of the Vietnam group and 5.1 percent of the 
OIF/OEF group with multiple-limb loss abandoned the use 
of all prostheses ( p = 0.001) (data not shown). Abandon-
ment by type of limb loss is shown in Table 6 , with no sig-
nificant d ifferences in the frequency  of abandonment by 
limb-loss level. Abandonment of prostheses by those with 
bilateral transfemoral-limb lo ss may have been gradual 
since the ti me of li mb loss, giv en the physical ef fort 
needed to  ambulate with bila teral prostheses. As  these 
individuals age, using a wheelchair as their primary means 
of ambulation may become more practical. Of those with 
bilateral transfemoral-limb loss, the OIF/OEF group aban-
doned significantly more advanced microprocessor p ros-
theses (3.0 ± 1.1 vs 0.1 ± 0.5, p < 0.001) compared with 
the Vietnam group. No other significant dif ferences were 
found in the types of prostheses aband oned between the 
two groups.

DISCUSSION

Our study showe d surve y participants wi th war -
theater-associated multiple-limb loss are a heterogeneous 
group regarding to level of limb loss, types of war-theater 
injuries, and numbers of sur geries. In our survey , the  
most common multiple-l imb-loss groups are those with 
bilateral transfemoral-, bilateral transtibial-, and bilateral 
transtibial/transfemoral-limb loss, comprising about 
50 percent of all multiple-limb losses for both the V iet-
nam and OIF/OEF groups. Few previous reports exist of 
patients with multiple-limb loss because of battle wounds 
[2–4]. As reflected in our survey, those with war-theater-
associated limb loss often have other major injuries tha t 
complicate wound healing and rehabilitation [4,20].

Comparison of the numbe r of sur geries on the  
involved lower limbs in th e Vietnam gro up an d i n th e 
OIF/OEF g roup showed the  OIF/OEF gro up ha d a  
greater number of s urgeries following limb l oss (2.5 ±
4.3 and 5.5 ± 6.1, respectively). One reason for this result 

may be the differing treatment guidelines from each con-
flict. Open residual-limb dressings were changed without 
the use of the opera ting ro om d uring the Vietnam war 
[20]. Because of operating ro om availability, the abil ity 
to perform minor procedures in the operating  room may 
be more frequent in the OIF/ OEF group. A recent report 
documented reoperation of 25/213 (11.7%) OIF/OEF ser-
vicemembers bec ause of hete rotopic bone ossification 
[21]. This finding was not reported for veterans with limb 
loss from the Vietnam war.

The Vietnam group had 39 more y ears of experience 
with post-limb-loss life, so unsurprisingly, veterans devel-
oped more age-related comorbidities, were less active, and 
had lo wer levels of general health. Several stu dies have 
shown the development of age-related comorbidities (car -
diovascular disease, osteoarth ritis) in those p ersons with 
traumatic-limb lo ss [22–2 3]. Melzer et al. reported kn ee 
osteoarthritis prevalence at 66  percent in the knee of the 
intact limb in a group with limb loss, whereas the osteoar-
thritis prevalence was 38 per cent in the dominant limb in 
the controls for a 1.8 crude prevalence ratio [24]. Lemaire 
and Fisher reported osteoarthritis prevalence of 83 percent 
in the knee o f the intact limb of a grou p with transtibial-
limb loss and osteoarthritis prevalence of 50 percent in the 
comparison group, for a 1.7 crude prevalence ratio [25]. A 
case-control study by Norvell et al. a ssessing the preva -
lence of knee pain and osteoarthritis compared veterans 
with traumatic transtibial- and transfemoral-limb loss with 
veterans wi thout limb loss [26]. The age- and average 
weight-adjusted prevalence ratio of knee pain for transtib-
ial-limb l oss com pared wit h n o li mb loss was 1 .3 (95 % 
confidence interval [CI] 0.7–2.1) for the knee of the intact 
limb. The standardized adjust ed prevalence ratio of knee 
pain and knee os teoarthritis among the transfemoral 
amputation group compared with the no-amputation group 
for the in tact limb was 3.3 (95% CI, 1.5–6 .3). Th e 
reported presence of arthritis  was significantly higher in 
the Vietnam group than the OIF/OEF group (51% vs 15%, 
p < 0.01).

In our study , the self-reported health status reported 
by the  two groups was s ignificantly dif ferent between 
those self-reporting the highest levels of wellness (excel-
lent/very g ood), with 39  percent in  the V ietnam g roup 
and 61 percent in the OIF/OEF group (p = 0.01). Veterans 
and servicemembers in ou r study were far less likely to 
rank their health as excellent or very good than partici -
pants in the community-based National Health and Nutri-
tion Epidemiologic F ollow-Up S tudy or the medical 
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outcomes study [14,27]. Low levels of self-reported 
health are consistent  with advancing age and increasing 
chronic diseases and predict future health events, includ-
ing hospitalization and mortality [28].

In this study, survey par ticipants with multiple-limb 
loss reported t hat the level of functional ability was sig -
nificantly lower in the Vietnam group. One-third of par-
ticipants in the V ietnam group were no nambulators. By 
comparison, only 7 percen t of the OIF/OEF gro up 
reported b eing no nambulatory ( p = 0 .002). Whil e t he 
OIF/OEF group cu rrently report s hig h-impact activity, 
the servicemembers ’ fun ctional le vel may mo re clos ely 
reflect the Vietnam group’s functional capability as they 
age. Hoaglund e t al. evalua ted veterans with lower -limb 
loss from tra uma or dysvasc ular disea se a nd found 
29 percent required assistance for ADL [29].

The pre sence of chronic ba ck pain reported in our 
survey (1 9% of V ietnam gro up an d 2 1% o f OIF/OEF 
group) was lowe r than rep orted in other groups of 
patients with limb loss. Smith et al. reported a prevalence 
of 71 percent for back pain in their series of older patients 
with non-war -theater-associated unilateral lower -limb 
loss from the VA hospital (VA Puget Sound Health Care 
System) and Harborview Medical Cent er, both in Seattle 
and Washington [30]. Hoaglund et al. repo rted that 7 /13 
(53.8%) of veterans in the San Francisco Bay area with 
multiple-limb loss because of trauma or dysvascular dis-
ease reported back pain [29]. We used our composite pain 
score to asse ss the pa in suf fered globally, re gardless of 
the source, and how pain may affect the use of p rosthe-
ses. The scores did not distinguish between users of pros-
theses and nonus ers. D ifferent types of pain w ere 
frequently reported in vetera ns not using prostheses. We 
did not expect our composite mental health score to dis -
tinguish between prostheses users versus nonusers. Fur-
ther res earch is needed to define the type s of me ntal 
health issues and methods to mea sure them, be cause 
studies have shown significant mental health problems in 
injured servicemembers [31].

Phantom pain is also persistent in the Vietnam group 
(70%) as well as the OIF/OEF group (69%). Sherman and 
Sherman reported on the phantom-limb pain seen in a 
group of veterans whose limb losses were related to mili-
tary service but not necessa rily war -theater-associated. 
They found 85 percent reported significant phantom-limb 
pain an average of 29 years after initial limb loss [32]. 
Hoaglund et al. reported the presence of phantom pain in 
10/13 (77%) of VA patients with multiple-limb loss due 

to tra uma [29]. The prevalence of phantom-limb and 
residual-limb pain (63% and 76%, respectively) reported 
by Smith et al. is similar to findings in both groups in our 
study [30].

PTSD is present in 25 percent of those with multiple-
limb loss in the Vietnam group and 38 percent of those in 
the OIF/OEF group. Schlenger et al. reported on a cross 
section of 1,191 Vietnam veterans who were present “in 
theater,” including those wh o sustained injury [33]. 
PTSD prevalence was 15 percent in men and 9 percent in 
women 15 or more years afte r military service. Part of 
the reas on for the  dif ferences between OIF/OEF and 
Vietnam patients may be eith er that P TSD slowly 
resolves over time in these wounded servicemembers and 
veterans or that treatments have become more effective.

The general health section of the survey asks specifi-
cally about the presence of other health problems, includ-
ing coronary artery disea se, peripheral vascular disease, 
and diabet es. The OIF/OEF group wi th multiple-li mb 
losses reported two comorbidities significantly more fre-
quently than  the Vietnam gro up: migraines (19.7% and 
6.9%, respectively; p = 0.03) and TBI (32.8% and 4.1%, 
respectively; p < 0.01). Because TBI was not rec ognized 
as a clinical ent ity until  th e late 19 90s [34 ], un surpris-
ingly, the Vietnam veterans do  not report this condition 
frequently.

Prosthetic use is less frequent for those with multiple-
limb loss compared with t hose with unilateral-limb loss. 
The loss of an additional limb decreases the proportion of 
patients wearin g prostheses, compared w ith t hose with 
single-limb loss. A previous study of unilateral transtib -
ial-limb loss sustained because of combat injuries in Viet-
nam shows that, on average, veterans used their prosthesis 
nearly 16 h ours a day [35]. Similarly, 87 percent of 
patients with unilateral transfemoral-limb loss from the 
Vietnam war reported  using a prosthesis for 14 hours a 
day [36]. Another study found 43.5 percent of those with 
bilateral transfemoral-limb loss used prostheses for ambu-
lation an average of 12.9 years after injury [4]. Aft er 
28 years of fo llow-up, one-third of patients continued to 
use prostheses with some regularity. In our study, partici-
pants with bilateral transfemoral-limb loss had the highest 
frequency of not using prostheses (65% in Vietnam group 
and 30% in OIF/OEF group). The combination of the 
difficulty ambulating  with  transfemoral-limb loss and 
aging contributes to this finding.

Of the 70 Vietnam veterans who received at least one 
prosthetic device, 2 0 (2 9%) ab andoned u sing th em. Of  
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the 20  abandoning prosthetic devices, most (80%) have 
bilateral lower -limb loss. On e patient in the Vietnam 
group (bilateral transradial) reported using approximately 
90 prostheses over the past 42  years. This veteran works 
on a farm, and the prostheses are not sufficiently robust 
for these daily tasks. Tho se w ith upper -limb loss may 
also abandon prosthetic devices because of reliance on 
their contralateral arm [15]. Of the 59 OIF/OEF service-
members who rec eived prosthe tic devices, only 3 (5%) 
abandoned th eir d evices an d 67  percen t have bilateral 
lower-limb loss. Abandonment is higher in the Vietnam 
group compared with the OIF/OEF g roup an d may b e 
related to the ef fects of ag e, comorbiditie s, de creased 
strength, and endurance.

This study has  several limitations . The study des ign 
is cross-sectional in nature, so conclusions regarding cau-
sality or time sequence of events are limited. Future stud-
ies need to be done to follow the function and outcomes 
for these veterans and servicemembers with multiple-
limb loss. Comparison of  the V ietnam veterans to those 
from presen t-day wars is d ifficult, gi ven th e dif fering 
time si nce lim b los s (3-y ear av erage fo r the OIF/OEF 
group) and 39-year average for the Vietnam group) and 
the differing ages of the two groups. Compa rison of the  
two groups may n ot be valid for a ll ca tegories, such as  
current p rosthetic us e. For example, those in the OIF/
OEF group ha ve a sh orter pe riod of prosthetic us e an d 
have a far greater selection of prosthetic devices. Our sur-
vey participants are war -theater-injured individuals with 
limb loss; therefore, our results may not be generalizable 
to all populations with limb loss due to other etiologies 
(disease, congenital, noncombat).

CONCLUSIONS

Those with war-theater-associated multiple-limb loss 
are typically more severely injured; yet, their prognosis is 
good, based on the experiences of the Vietnam veterans 
with multiple-limb loss. These veterans established ful -
filling lives, most are still employed, nearly 40 percent 
report very good to excellent health, and 67 percent are 
ambulatory. Most Vietnam veterans report continuing use 
of these prostheses for 39 years; yet painful prosthetic 
device fit and skin irritations are reported issues. Contin-
ued research in these two areas is needed. Other areas for 
future rese arch to addre ss a re persiste nt pha ntom pain, 
back pain, P TSD, and depress ion. The V A needs to 
ensure that these individual s with multiple-limb loss are 

offered ongoing rehabilitation and prosthetic care to 
address the changes occurring  over time to  he lp th em 
maintain overall function and a high quality of life.
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