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Abstract—Prosthetic care is a vital aspect of he althcare and INTRODUCTION
rehabilitation for veterans and servicemembers with major trau-

matic limb loss. Our survey queried 581 veterans and service- One of the highest priorities for the U.S. Department of

members with limb loss from the Vietnam and Operation Iraqi Defense (DOD) and Department of Veterans Affairs (VA)
Freedom (OIF)/Operation Enduring Freedom (OEF) conflicts. is provi sion of expert rehabilitation care, including pros -

Among survey participants, 78.2% from the Vietnam con flict . . .
) . thetic services, for veterans and servicemembers who suf-
and 90.5% from the OIF/OEF conflict currently use prost hetic . .. .
. . o . . fered major traumatic limb loss in combat zones. The goal
devices. In Vietnam respondents, 78% received prosthetic care . S .. :
of prosthetic rehabilitation is  to maximize function and

from private sources, 16% from Department of Veterans Affairs ) . . e
(VA) prosthetic laboratories, 0.9% from Department of Defense quality of life [1]. Servicemembers from recent conflicts in

(DOD), and 5% f rom mu Itiple so urces. In OI F/OEF respon-  1raq and Afghanistan (Opera tion Iraqi Freedom/Operation
dents, 42% received prosthe tic care from priva te sources, 9% Enduring Freedom [OIF/OEF]) t ypically receive state-of-
percent from VA, 39 % from D OD, and 10% from multiple  the-art rehabilitation and pros thetic care from three major

sources. Participants identified their satisfaction with current ~ DOD sources: Walter Reed Army Medical Center, Brooke
prosthetic dev ices and pr osthetic serv ices. Rep orts of pain, Army Med ical Center, and Naval Medical ~ Center San

sweating, skin irritation, and problems with socket fit continue  Djego. Some DOD prosthetic services are also provided by
to be significant issues for p articipants from both conflicts

regardless of level of amputation or site of service. In those with
upper-limb loss who used myoe lectric prostheses, m inimal

effect on prosthesis use and  satisfaction w as no ted. Among  Appreviations: DOD = D epartment of Defen se, OIF/OEF =
lower-limb loss participants from both conflicts, notable differ- Operation Iraqi Freedom/Operation Enduring Freedom, VA =
ences existed in prosthesis satisfaction by source of care. Department of Veterans Affairs.
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private contractors wi thin DOD facili ties. Prosthetic pre -
scriptions for Active Duty servicemembers are developed
in a multidisciplinary clinic with input from multiple pro-
fessional services. Prescriptions are based on demonstrated
participation in reac hing rehabilitation goals, and specialty
limbs are con sidered to augment participation in activities
that can be tied to rehabilitation goals.

Many OIF/OEF se rvicemembers and all V  ietnam
veterans have transitioned from DOD to V A. Almost all
now receive prosthetic care directly from VA or from pri-
vate providers under contract with VA. There are 61 large
VA medical ¢ enters w ith cr edentialed V A prosthetists
providing in-house p rosthetic services [2— 3]. In other
areas, veterans are first seen within the VA system where
they are linked to local cred entialed and contracted pros-
thetic providers with speci fic prostheti ¢ prescriptions. :
Veterans retain the r ight to choose between private V A-
funded prosthetic co ntractors an d receivin g prosth etic
services from a VA laboratory.

Our recent national Survey for Prosthetic Use (Appen-
dix 1, available online only) queried Vietnam and OIF/
OEF veterans and serviceme mbers with major combat-
associated limb loss. One of the goals of the survey was to
determine who used prosthe ses, the loc ation where they
received prosthetic care, what services were received, and
their satisfaction with prostheses and prosthetic services—
an increasingly important healthcare quality measure [1].
While changes in surgical t echniques, reh abilitation pro-
cesses, techno logy, and new materials may contribute to
differences in prosthetic satisfaction between V ietnam and
OIF/OEEF par ticipants, the extent to which these have
improved veterans’ and servicemembers’ prosthetic-device
satisfaction has not been evaluated. Therefore, the purpose
of this article was to evaluate the experience and satisfac-
tion wi th prostheses and p rosthetic services for V ietnam
and OIF/OEF participants with major traumatic limb loss.

METHODS

Participants in this study were 298 veterans from the
Vietnam conflict and 283 servicemembers and v eterans

*Eckrich, Neal. (National Program Director, Pro sthetic and Sensory
Aids Service, V A Central Of fice, Washington, DC). Personal com -
munication to: Gay le E. Reiber (Program Analyst, De partment of
Prosthetic and Sensory Aids, VA Puget Sound Health Care System,
Seattle, WA). 2009 Mar 16.

from the OIF/OEF conflict with major traumatic limb loss
who were surveyed during 2007 and 2008. Veterans and
servicemembers with major limb lo ss occurring d uring
the Vietnam (1961-1973) or OIF/OEF (20 01-2008) con-
flicts were invited to participate in a survey on prosthetic
use. All servicemembers with major limb loss from OIF/
OEF, all Vietnam veterans with unilateral upper-limb loss
and multiple limb loss, and a sample of Vietnam veterans
with unilateral lower-limb loss were invited to participate.
Servicemembers from OIF/OEF ha d to be at leas t 1 year
from limb loss. Participants took the surv ey by one of
three methods (mail, telephon e interview, or Web si te).
Great care was taken to ensure that the method of survey
participation did not af fect results. A detailed description
of the study methods is found in another article in this
issue [4], which will furthe r outline the limitations of
methodology, number of p articipants, and n onrespondent
rates. A generic version o f the Survey for Prosthetic Use,
including bo th upper- an d lo wer-limb loss sections, is
available in Appendix 1 (available online only).

Excluded from this an alysis were 65 Vietnam an d
27 OIF/OEF servicemembers who abandoned or never
used prostheses, including individuals using  wheeled
mobility. The reasons for abandonment are discussed in sep-
arate articles in this issue [5-7]. Of the 2 33 Vietnam and
256 OIF/OEEF participants included in this study, 3 Vietnam
participants and 5 OIF/OEF participants had incomplete sat-
isfaction data and thus were excluded. This article presents
data from 230 Vietnam and 251 OIF/OEF participants.

The Survey for Pr osthetic Use wa s de veloped to
address key issu es for vetera ns and servicemembers with
major upper- and lower-limb loss by a group of rehabilita -
tion and sur gery clinicians a nd researchers. Participants
answered questions on health, combat injuries, and site and
level of limb loss (unilatera I upper limb, unilateral lower
limb, and multiple limb). Pain questions included phantom
and residual-limb pain, chronic back pain, and pain associ-
ated with prostheses. Participants sel f-reported past and
current use of prostheses by prosthesis type from the time
of their initial limb loss to the present. They also identified
their current source(s) of prosthetic care; overall satisfac -
tion with their current prostheses, ranging from 0 (not at all
satisfied) to 10 (completely satisfied); experiences with
prosthetic services; the timeliness of prosthetic repair and
replacement; and issues with prosthetic sockets, prosthetic
fit, comfo rt, pain, and n uisances. Patients with multi ple
limb lo ss and prostheses we re asked sp ecific question s
regarding each limb an d the prosthetic devices used for
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each limb. The surv ey w as rev iewed b y pros thetic and
rehabilitation experts including members of the study
Expert Panel for content validity before being piloted on
24 men and women with traumatic or combat-related limb
loss. After refinements to the survey questions, the survey
was piloted on servicemembers with major traumatic limb
loss from the Desert Storm conflict.

We should note that prosthetic satisfaction and overall
satisfaction are different measured parameters within this
article. Overall satisfaction is a me asure of the compre-
hensive aspects of care: site of service, ability to receive
timely appointments, and rehabilitation and prosthetic
care. Prosthetic satisfaction is a measure of prosthetic fit,
function, co mfort, weight, sm ell, noise, skin problems,
and desire to change to a different prosthesis type.

ANALYSIS

We analyzed the findings for veterans and servicemem-
bers by type of limb loss: unilateral upper, unilateral lower,
and multiple limb loss. In those with multiple limb loss, we
analyzed prosthetic-device data  for each in volved limb.
Prosthetic-device data were analyzed for tw o tim e inter -
vals: the first year following limb loss and all su bsequent
years. This article presents data on participants using pros-
theses at the time they participated in the survey . Our
descriptive analysis examined the source(s) of prosthet ic
care (DOD, VA, private, or multiple sources) for the Viet-
nam and OIF/OEF groups. Univariate analy ses using
Stata 9.2 (StataCorp; College S tation, T exas) measured
overall satisfaction and 21 sp ecific parameters that influ -
ence prosthesis satisfaction. S tatistical si gnificance (two-
sided test with p < 0.05) was based on chi-square ( cate-
gorical data), Mann-Whitney U-test (ordinal data), Stu-
dent #-test (continuous data), and Fisher e xact te st if cell
size <5. Wilcoxon rank sum scores were used for variables
matched on type of limb loss. We computed correlations
between specific satisfacti on p arameters and the overall
prosthetic satisfaction ranki ng for veteran s and service -
members from both conflicts.

RESULTS

Vietnam participants in our survey averaged 61 years of
age, were exclusively male, and were 81 percent Caucasian.
The average time since limb lo ss was 39 years. OIF/OEF

participants av eraged 29 ye ars of age, 3 percent were
female, and 73 percent were Cauc asian. No Vietnam vete-
ran par ticipants were on Active Dut y. Of the Ol F/OEF
cohort, 20.5 percent reported being on Active Duty and an
additional 8.5 percent were st ill in rehabilitation more than
1 year after their limb loss. Full- or part-time employment
was reported by 79 percent of Vietnam and 54 percent of
OIF/OEF participants, with an additional 23 percent of OIF/
OEEF participants i dentified as students. Additi onal demo -
graphic data is reported elsewhere [4]. Overall, 78.2 percent
of Vietnam and 90.5 percent of OIF/OEF participants in the
survey used their prostheses on a participant-defined “regu-
lar basis” (Figure).

Source of Prosthetic Care

Table 1 shows the source of prosthetic care b y conflict.
A majority of participants from both conflicts rece ive care
from private sources. In the Vietnam group, VA provides the
next highest portion of care, whereas in the OIF/OEF group,
nearly 40 percent receive care from DOD.

Thus, private providers under contract with VA were
the most common s ource of prosthetic care for partici-
pants from both conflicts.

Table 1 also shows participants’ overall prosthesis sat-
isfaction by conflict, level of amputation, and source o f
care. Satisfaction rankings we re uniformly higher for par-
ticipants receiving private-contract care than those receiv-
ing V A care for V ietnam veterans and for OIF/OEF
participants with unilateral upper- and lower-limb loss, but
not multiple limb loss. The cu mulative prosthetic satisfac-
tion score was 7.0 for Vietnam and 7.5 for OIF/OEF.

B Vietnam Nonuser
B OIF/OEF Nonuser

O Vietnam Current User
O OIF/OEF Current User
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Figure.

Percentage of current prosthetic device users and nonusers by level of
limb los s for Vietnam and Opera tion Iraqi Freedom and Operation
Enduring Freedom (OIF/OEF) participants.
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Table 2 compares survey participants’ satisfaction with
their prosth etic care by source of care. Participants were
generally able to get an appointment with their prosthetist
when needed and were largely satisfied with their training
regardless of conflict or source of care. Overall, survey par-

ticipants from OIF/OEF report ed higher sati sfaction with
their prosthetic care providers and services than participants
from the Vietnam conflict. Less than half of all participants
from both conflicts and all sites of service indicated they
receive adequate information on new types of prostheses on

Table1.
Participants’ overall mean prosthesis satisfaction ranking* by conflict, level of amputation, and source of care.

Prosthesis Satisfaction DOD Only VA Only Private Only Multiple Sourcest Total
Vietnam
n 2 37 180 11 230
Unilateral Upper Limb (n = 32) 1.0 6.2 6.9 10 6.7
Unilateral Lower Limb (n = 149) — 6.5 7.3% 7.5 7.2
Multiple Limb (n = 49) 10.0 53 6.8% 9.5 6.8
Total (n = 230) 55 6.2 7.1% 8.1 7.0
OIF/OEF
n 98 22 106 25 251
Unilateral Upper Limb (n = 38) 6.6 4.7 6.1 6.0 6.2
Unilateral Lower Limb (n = 158) 7.7 6.8 7.7% 8.1 7.7
Multiple Limb (n = 55) 7.9% 8.9 8.4 6.8 7.9
Total (n =251) 7.5 7.0 7.6 7.5 7.5

*Satisfaction ranking from 0 (low) to 10 (high).

+ . . . . .
"Servicemembers may receive prosthetic care from more than one provider source (multiple).

ip <0.05 compared with VA source of service.

DOD = Department of Defense, OIF/OEF = Operation Iraqi Freedom/Operation Enduring Freedom, VA = Department of Veterans Affairs.

Table 2.
Overall mean satisfaction ranking of prosthetic services by care source and conflict (reported as percent agreement).
Vietnam OIF/OEF
Care Satisfaction DOD Only VAOnly Frivate  Multiple DOD Only VAOnly Frivate  Multiple
n=2) (n=35) Only Sources (n =226) (n=95) n=21) Only Sources (n =245)
n=178) (n=11) (n=104) (n=25)
Usually receive appointment with 100 79 88 91 87 89 91 90 84 89
prosthetist within reasonable amount
of time (initial or repeat visits)
Satistied with training initially 100 83 82 100 83 97 95 93 92 95
received on how to use prosthesis
Satisfied with training initially 50 89 82 100 83 92 81 92 76 89
received on how to maintain
prosthesis
Fully informed about prosthetic 50 51 58 46 56 78 76 77 80 78
equipment choices
Received adequate information on 50 29 31 27 31 47 38 48 40 46
new types of prostheses on regular
basis
Had role in choosing prosthesis 50 54 73t 73 70 86 71 86 80 84
Interested in trying different type 50 80 70 82 72 90 80 93 88 90
of prosthesis on trial basis
Want to change current prosthesis 50 60 36" 46 40 41 48 48 52 46

to another type

*Servicemembers may receive prosthetic care from more than one provider source (multiple).

Tp < 0.05 compared with VA source of service.

DOD = Department of Defense, OIF/OEF = Operation Iraqi Freedom/Operation Enduring Freedom, VA = Department of Veterans Affairs.
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a regular basis. Table2 also shows that significant differ-
ences were present amo ng Vietnam veterans in “having a
role in choosing my prosthesis,” with 73 percent of private-
care particip ants involved and only 54 percentof V. A
patients involved. A higher percentage of OIF/OEF partici-
pants wanted to try a different type of prosthesis on a tria 1
basis and change their current prosthesis to another type.
Also, fe wer privat e-care V ietnam participants indica ted
they wanted to “change their p rosthesis to another type”
(60% VA vs 36% private, p < 0.05).

Prosthetic Satisfaction by Level of Limb Loss
The following sections discuss the participants’ results
specific to prosthetic satisfaction by level of limb loss.

Unilateral Upper-Limb Loss

Table 3 shows average overall prosthetic satisfaction
scores were similar for veterans and servicemembers with

Table 3.

unilateral upper-limb loss from both conflicts. Those with
more distal transradial limb loss reported high er satisfac-
tion than those with more proximal transhumeral limb loss.
Some participants reported that they cannot routinely wear
their prosthesis because of a poorly fitting socket (Vietnam
17%; OIF/OEF 13%). In those with transhumeral limb loss
from the Vietnam group, 29 percent reported being unable
to wear their prosthesis beca use of poor fit. A detailed
description of unilateral upper-limb loss and prosthesis use
is reported elsewhere [6]. Table 3 also shows only 67 per-
cent of Vietnam and 50 percent of OIF/OEF participants
with upper -limb loss were able to wear their prosthesis
without p ain; however, 75 perc ent of those with trans-
humeral limb loss from OIF/OEF reported pain with use of
their prosthesis (p < 0.05), up significantly from the

43 percent in V ietnam particip ants. On av erage, for both
conflicts, ap proximately 40 percent of participants were

Satisfaction issues (reported as percent agreement) with currently used prostheses in Vietnam and OIF/OEF participants with unilateral upper-

and lower-limb loss by level.

Upper Limb Lower Limb
Prosthesis Satisfaction Vietnam OIF/OEF Vietnam OIF/OEF
TR TH Total* Hand TR TH Total* Foot TT TF Total® Foot TT TF  Totalf
No./Group 18 15 33 3 20 15 38 1 112 45 150 6 91 65 162
Average Satisfaction (0-10) 7.6 5.1 6.5 5.0 7.1 5.5 6.3 0 7.3 7.0 7.1 7.8 7.5 7.8 7.6+
Satisfaction with prosthesis
Prosthesis fits well 94 50 74 100 100 92t 97 0 91 78 87 100 82 89 86
Weight of prosthesis is manageable 94 64 81 100 84 83 85 100 95 93 95 83 94 97 95
Want to change current prosthesis 19 29 23 33 421 504 44 100 38 47 41 33 43 43 43
to another type
Satisfaction with socket
iﬁ’(‘g with comfort and fit of 878 50 6 100 74 75 76 0 76 6 73 100 73 71 73
Cannot wear prosthesis because 7 29 17 0 11 18 13 100 7 7 8 0 11 15% 13
socket fits poorly
Problems with prosthesis and socket
Prosthesis is pain-free to wear 7557 67 33 68 25t 50 0 50 47 49 100 61 63 63
Bothered with skin problems 35 46 40 33 47 42 44 0 52 60 54 50 72t 52 63
Bothered by noises from prosthesis 24 23 23 0 26 17 21 0 40 27 37 33 48 22 37
Bothered with smells from prosthesis 29 15 23 33 32 25 29 0 33 31 33 50 39 31 36
}830 Octl}(‘:tred with sweating inside 53 71 62 100 68 67 70 0 70 67 68 33 57 58 57
Coping and adapting
Can cope with prosthesis 94 79 87 100 100 83 94 0 94 98 94 100 99 97 98
Have adjusted to life with prosthesis 94 57 77 100 89 83 88 100 97 100 98 80 98 94 96

*Total includes all levels of upper-limb loss from hand to shoulder.
TTotal includes all levels of lower-limb loss.
tp<0.05.

OIF/OEF = Operation Iraqi Freedom/Operation Enduring Freedom, TF = transfemoral, TH = transhumeral, TR = transradial, TT = transtibial.




366

JRRD, Volume 47, Number 4, 2010

bothered by skin problems, more than 20 percent had pros-
theses that made bothersome noises, approximately 25 per-
cent were bothered by smells related to the prosthesis, and
approximately 66 percent were both ered by sweating in
the socket. In spite of these difficulties, 77 percent of Viet-
nam and 88 percent of OIF/OEF survey parti cipants had
adjusted to life with a prosthesis and approximately 90 per-
cent stated they could cope with their prosthesis regardless
of conflict and level of amputation.

Unilateral Lower-Limb Loss

Table 3 shows average prosthetic satisfaction was sig-
nificantly higher in OIF/OEF than Vietnam participants
with unilateral lower-limb loss (7.1 vs 7.6, p < 0.05). Fewer
Vietnam veterans with tran sfemoral lim b loss had dif fi-
culty wearing their prosthe ses because of poor socket fit
than OIF/OEF veterans (7% vs 15%, p < 0.05). On aver-
age, 87 percent of lower-limb participants in both conflicts
reported their prostheses fit well and 95 percent reported a
manageable prosthetic weight. Of participants with lower-
limb loss, 73 per cent reported that they were happy wit h
their socket comfort and fit and about 40 percent remained
interested in changing to anot her prosthetic type, irrespec-
tive of previously noted differences by site of service.

Prosthesis-associated pain was reported as a problem in
51 percent of Vietnam veterans and 37 percent of OIF/OEF
participants with uni lateral lower-limb loss (p <0.05). Of
OIF/OEF respondents, 63 p ercent reported skin problems
on the residual limb compared with 54 percent in the V iet-
nam group. W e should note that a significant increase in
skin problems wa s reported between the OIF/OEF and
Vietnam transtibial groups (72% vs 52%, p < 0.05). Noises,
smells, and sweating were common at all levels of unilat-
eral lower-limb loss for both conflict groups. In spite of the
difficulties expressed, more than 94 percen t o f unilateral
lower-limb loss p articipants rep orted g ood coping and
adapting skil Is and more than 96 percent stat ed that they
had adjusted to life with a lower-limb prosthesis.

Multiple Limb Loss

In Table 4, OIF/OEF survey participants with multiple
limb loss report ed significa ntly higher overall prosthesis
satisfaction scores (7.9 £ 1.8) than those inthe V ietnam
group (6.7 £2.5, p <0.05). Socket fit was satisfactory for
80 percent of Vietnam and 89 percent of OIF/OEF partici-
pants. Prosthesis-associated pain was reported as a problem
in more than one-third of OIF/OEF and Vietnam partici-
pants. Of OIF/OEF respondents, 52 percent repo rted skin

Table4.
Satisfaction ( reported a s pe rcent agreement) with ¢ urrently used
prostheses in Vietnam and OIF/OEF participants with multiple limb loss.

Prosthesis Satisfaction \(’;e:nsaon)l ()(ZFL(;IGE)F
Prosthetic satisfaction (0-10) (mean + SD) 6.7+2.5 7.9+1.8"
Satisfaction with prostheses
Prostheses fit well 86 89
Weight of prostheses is manageable 90 98
Want to change current prostheses to another type 49 50
Satisfaction with socket
Happy with comfort and fit of sockets 80 89
Cannot wear prostheses because sockets fit poorly 14 11
Problems with prostheses and socket
Prostheses are pain-free to wear 65 61
Bothered with skin problems 49 52
Bothered by noises from prostheses 41 32
Bothered with smells from prostheses 37 43
Bothered with sweating inside sockets 69 71
Coping and adapting
Can cope with prostheses 95 95
Have adjusted to life with prostheses 94 91

*p <0.05 compared with Vietnam group.
OIF/OEF = Operation Iraqi Freedom/Operation Enduring Freedom, SD = stan-
dard deviation.

problems on the residual limb compared with 49 percent in
the Vietnam group. Noises, smells, and sweating were com-
mon at all levels for b oth conflict groups, with an average
of 70 per cent of participants reporting being bothered
by sweating. Of the V ietnam and OIF/OEF participants,
95 percent stated they could cope with their prosthesis, and
more than 90 percent reported that they were adjusting to
life with a prosthesis.

Prosthetic Repair and Replacement

Prosthetic repair and replac ement data indicated that
approximately 90 percent of  participants were able to
obtain ne cessary repairs when needed ac ross all service
providers. Slightly lower numb ers were reported on get -
ting a prosthetic “repla cement” as needed; yet between
67 and 85 percent re ceived replacements when they fe It
they needed them across all sources of care. Replacement
times of >2 months (from prescription to initial prosthesis
measurement) were reported by 25 percent of the Vietnam
group at VA versus 21 percent cared for in private facili-
ties. In the OIF/OEF group, significantly reduced replace-
ment times were noted: 3 perce nt reported replacement
times of >2 months at DOD, 15 percent at VA, and 9 per-
cent at private facilities.
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Factors Associated with Prosthetic-Device Satisfaction

Specific factors were co rrelated with overall pros -
thetic-device satisfaction. In both the V ietham group and
the OIF/OEF group, factors that correlated with decreased
prosthetic satisfaction included poor socket fit (p < 0.001),
poor prosthesis fit (p < 0.001), difficulty getting repairs or
replacements w hen needed (p < 0.001), lack of involve-
ment in choosing the type of device (p <0.001), desire to
change to another type of prosthetic device (p <0.001),
lack of satisfaction with training (p < 0.01 for Vietnam par-
ticipants and p < 0.001 for OIF/OEF participants), and skin
problems (p < 0.05 for Vietnam participants and p < 0.001
for OIF/OEF parti cipants). In addition, in the OIF/OEF
group, a h igh correlatio n was fo und b etween decreased
overall prosthesis satisfaction and increased problems with
sweat management (p < 0.001). Conflict-specific findings
did not differ after controlling for age in both conflicts and
sex in the OIF/OEF conflict.

DISCUSSION

Three important improvement s were no ted in use of
prosthetic devices in comparing OIF/OEF and  V ietnam
veterans with major traumatic limb loss. First, all OIF/
OEF servi cemembers with limb loss received care from
the DOD Amputee Patient Care Program, including exten-
sive rehabilitation, prostheses , and training, to restore
function to the hig hest level possible. Second, 92 percent
of participants with multiple limb loss from the OIF/OEF
conflict use prosthetic devices compared with 69 percent
from the Vietnam conflict. And third, greater use of pros -
thetic devices was also noted for OIF/OEF versus Vietnam
groups for unilateral lower-limb loss (94% vs 89%, respec-
tively) and un ilateral u pper-limb loss (76% vs 70% ,
respectively).

Private providers under contract with VA deliver 78 per-
cent of prosthetic devices and related se rvices to Vietnam
veterans and 42 percent to OIF/OEF se rvicemembers and
veterans.

Table1l s hows dec reased prosthetic sa tisfaction
when V A wa s compa red with private and DO D care ,
except for participants with unilateral upper -limb 1 oss,
for whom satisfaction with pr osthetic service providers
was similar across conflicts.

Participants with transradial loss were more satisfied
overall than those with transhumeral level loss. This is
likely due to the difficulty of using transhumeral prosthe-

ses and the greater loss of function from the higher level
of amputation. Changes in t echnology did not appear to
affect the overall satisfaction in the trans humeral group,
despite significant advancem ents in prosthetic-device
technology for this group. These changes in technology
include advancements in myoelec tric terminal devices,
conventional elbow systems, and socket design, a s well
as in materials and socket suspension. Further, current
rehabilitation protocols focus on functional performance
training and return  to independent funct ion. A related
article based on this survey population shows that only
50 percent of all upper-limb survey participants who used
myoelectric prostheses us ed them daily (both V ietnam
and OIF/OEF), with even significantly lower daily use
reported for hy brid de vices (partial myoelectric control
and partial bo dy-powered co ntrol); yet 59  percent o f
Vietnam and 6 8 percent of OIF/OEF participants use a
mechanical pros thesis da ily [6]. These numbers com -
bined with the fact that littl e dif ference in satisfact ion
was fo und between th e Vietnam and OIF/OEF gro ups
suggest that technological differences with the advent of
myoelectric prostheses have had minimal impact on use
and overall satisfaction for persons with upper-limb loss.
This finding is e specially import ant consideri ng that
30 to 50 percent of all those with upper-limb loss (myo-
electric and conventional) have minimal daily prosthetic-
device use [6]. Further research is needed to improve
function and fit in these high-technology devices.

The av erage pros thesis-satisfaction score ac ross all
lower-limb levels was significantly higher in OIF/OEF par-
ticipants with unilateral lower-limb loss than V ietnam par-
ticipants. While most re spondents wit h unilat eral lower -
limb loss stated they were satisfied with the fit and comfort
of their prostheses, we would h ope that changes in materi-
als and technology would positively affect satisfaction for
participants at each limb-loss level (i.e., moving the aver -
age satisfaction scores into the 8.0 or 9.0 range on a scale of
10). However, this did not appear to be the case. Unilateral
lower-limb prosthesis-satis faction averages were only
between 7.0 and 7.8 on a scale of 10 , with no significant
differences be tween par ticipants’ level of amputation for
both Vietnam and OIF/OEEF participants.

In those with mu lItiple limb loss, the OIF/OEF group
reported higher overall satisfaction than the Vietnam group,
although pain in th e residual limbs, sk in problems, sweat -
ing, and nuisances con tinued to be frequently reported by
all combat-related veterans and servicemembers.
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Vietnam veterans re ceiving care in the private s ector
were significantly less likely to want to try  different pros-
theses and components than particip ants from OIF/OEF
receiving priv ate-sector care. It has been reported that as
the numb er of prosthetic-device options in creases, the
expectation for finding the “perfect” components also
increases, leading to ultimate disappointment [8]. This may
explain the desire to try new compo  nents or prostheses,
even in cases in which multiple prostheses and components
have been used.

A number of possible reasons exist for the higher over-
all sa tisfaction ratings in participants from the OIF/ OEF
conflict. At the outset is the structure of the initial care and
rehabilitation process from the battlefield to rehabilit ation
care at DOD facilities [9—10]. Also, expansion to multidisci-
plinary care may affect overall rehabilitation and prosthetic
satisfaction. Our survey included OIF/OEF participants who
were at least 1 year from limb loss. The factors identified by
study participants included their inv olvement in prosthetic
selection, training, and maintenance. A number of advance-
ments to prosthetic material s and components are available
to OIF/OEF servicemembers/veterans that were not initially
available following the V ietnam era. These may not have
been uniformly offered to Vietnam veterans. Additionally, it
appears that providing multiple pros theses w ith different
components and allowing ea ch servicemember to meet his
or her rehabilitation potential further stimulates involvement
in former and new phy sical activities [5—6,1 1]. The partici-
pants’ ages and being greater than 1 year from amputation to
survey may affect study findings.

Dillingham et al. s tudied use and sa tisfaction with
prosthetic devices in  people with trauma-related limb
loss [12]. They found that prosthetic devices were worn
approximately 80 hours per week; yet 57 percent of par-
ticipants were not satisfied with prosthetic comfort or fit.

In a retrospective cohort study of community partici-
pants with limb loss, 25 percen t of participants were not
satisfied with overall performance of their prostheses and
33 percent were not satisfied with the comfort and fit [13].

Lower-limb prosthetic mainten ance, repair , and
replacement were reported for individuals in t he United
Kingdom with more than 10 years of limb-loss experience.
Younger participants (age <60) with transfemoral limb loss
needed 1.1 new prostheses, 3.15 new sockets, 4.23 compo-
nent changes, and 20.49 minor repairs in 10 years. T rans-
tibial participants needed 1.4 new pro stheses, 2.9 new
sockets, 3.2 major repairs, and 14 .1 minor rep airs. The
authors suggest th at p rescription of modular prostheses

rather than conventional limbs allows easy replacement of
components, thus reducing the need for new limbs [14].

In our study, between 25 and 68 percent of participants
reported pain-free use of their prostheses (upper and lower
limb). The survey d id not ask participants to dif ferentiate
the frequency, type, and levels of pain. Pain is so prevalent
among those with limb loss that it is often underevaluated.
According to Kooijman et al., lon g after sur gical wounds
have healed, as many as 80 percent of all those with limb
loss still experience phantom and residual-limb pain [15].
Since few standardized guid elines exist for evaluating the
fit of a prosthesis as it relates to discomfort, the expecta-
tion may be that pain, even on an occasional basis, is “nor-
mal or ac ceptable.” Therefore, not only is pain withi n the
residual limb tolerated but also pain associated with use of
the prosthetic device is often “tolerated” by the person
with limb loss. Pain is a promin ent issue for up to half of
those who b ear weight on a resid ual limb. One p ositive
finding from this study is that among those with unilateral
lower-limb loss, reports of pain with prosthetic use were
significantly less in the OIF/ OEF group than the V ietnam
group. This could be due to overall improved prosthetic fit
or surgical techniques.

Findings from other studies rep ort similar pain preva-
lence. Several of these studies were able to quantify pain to
a greater extent than we were able to do in this national sur-
vey [16—18]. In Hoaglund et al.’s study, more than 50 per-
cent of those studied with lower-limb amputation had pain
in their residual limb with use of their prosthesis [19].

Raichle et al. administered a questionnaire to 752 peo-
ple with lower-limb loss (average age 54) and 107 with
upper-limb loss (average age 47) [20]. Limb-loss etiology
was injury for 54 percent of those with lower-limb loss and
for 83 percent of those with upper-limb loss. The impact of
the prostheses on phantom pain was mixed. Among those
with lower-limb loss and phantom pain, pain intensity on a
numeric rating scale (0 =no pa in, 10 = worst imaginable
pain) was between 4.3 and 5.8. About half the participants
indicated their prostheses ha d no effect on phantom pain,
21 percent indicated their prostheses made phantom pain
worse, 16 percent reported pro stheses lessened p hantom
pain, and 13 percent did not know if there was an impact.
In those with residual-limb pain, 42 percent reported an
effect from the prosthesis. In participants with upper-limb
loss, pain intensity ranged from 4.4 to 5.8. In these partici-
pants, 26 percent indicated their prostheses worsened their
phantom pain, 12 percent i ndicated their prostheses made
phantom pain better, 30 pe rcent reported no ef fect on
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phantom pain, and 32 percent did not know if there was an
impact. The survey did not attempt to investigate the meth-
ods that participants had used to address their pain issues.

Future prospective studies are needed to address the actual
and perceived impact of pros thetic use o n phantom and

residual-limb pain.

In our study , an average of 50 percent of all partici-
pants reported skin problems. Persons with lower-limb loss
reported higher rates of skin issues than the persons with
upper-limb loss. Dillingham et al. reported only 25 percent
of all patients with traumatic amputation had problems
with wounds, skin irritation, or pain [12]. Dillingham et al.
further hy pothesized that the skin problems in h is study
population may have been related to  the excessive and
repetitive stresses placed on the prostheses by an active
population. Other studies find similar incidence of skin
problems with prosthetic use [2 1]. Further investigation of
prevention of skin problems is warranted.

This study adds to a growing series of works investi-
gating the satisfaction of people with limb loss as an indi-
cator of quality of care. In this study, survey participants
demonstrating lower overall satisfaction also had signifi-
cant issues with other aspects of their prostheses, further
demonstrating that fit and function of the device have a
significant impact on overall satisfaction. However, prob-
lems with fit are not the only reason for overall partici-
pant dis satisfaction. The same pe ople who were less
satisfied overall were also more likely to have wanted to
change their type of pros thesis, felt they did not have a
role in choosing their prost hesis, and had di fficulty get-
ting a repair or replacement within a re asonable amount
of time. In this study , st rong correlations were found
between overall satisfaction and issues surrounding fit
and delivery systems; however, with no standouts among
them, the reasons for overall dissatisfaction appear to be
multifactorial.

Several issues were noted surrounding prosthetic selec-
tion, training, and informatio n dissemination on new ty pes
of prostheses [22]. Research indicates that people who feel
well educated about their prosthesis care are more likely to
adhere to treatment recommendations and have improved
health outcomes [23]. Most individuals receiv ing care in
DOD Amputee Patient Care Centers had multiple opportu-
nities during rehabilitation to trial multiple prosthetic
devices. However, a concern across all survey part icipants
was the dearth of information available to individuals with
limb loss on new prosthetic devices. The cause fo r these
findings is multifactorial and not entirely clear, especially

in light of modern information flow and direct patient com-
ponent marketin g. Agencies ca ring for these individ uals
need to id entify ways to di sseminate appropriate informa-
tion.

The importance of interdisciplinary rehabilitation teams
is increasing [23], and expansion of interdisciplinary care
may affect overall rehabilitation and prosthetic use. W ork
with the newest g eneration of s ervicemembers from Iraq
and Afghanistan (OIF/OEF) includes those with limb loss in
addition to other traumati ¢ injuries, such as fractures, soft
tissue and neurological injuries, emer ging fragments, ther -
mal burns, heterotopic ossification, and traumatic brain
injury [1]. This divers e pa tient population neces sitates
improved communication and a multidisciplinary approach
to achieve good patient outcomes. Future research address-
ing age at limb loss and time since limb loss in these settings
is needed.

One of the significant limitations of this survey is its
inability to dif ferentiate pa tterns of use. Full-time use
may be perceiv ed dif ferently than use of a pro sthetic
device only for specific tasks or activities. This may
require further exploration into a more suitable measure
to as sess daily patterns of us e and the impact of pros -
thetic satisfaction on daily use patterns. Another limita -
tion is that we were unable to differentiate the cause of
participants’ pain. While pain may be due to a poorly fit-
ting prosthesis or a perceived poorly fitting prosthesis, it
may also be due to a prosthesis in need of a minor adjust-
ment or physiologic pathology, such as a neuroma or scar
tissue. Further study of the issues surrounding pa in with
prosthesis use is required.

Several additional areas require further study. In the
upper-limb group, multiple problems were noted with
prosthetic fit and function; yet 90 percent reported ability
to cope with a prosthesis and 80 percent reported they had
adjusted to life with a prosthesis. Simil arly, in the lower-
limb group, between 96 and 98 percent reported that they
had adjusted to life with a prosthesis; yet up to 15 percent
reported their socket fits  poorly. Issues of coping and
adjustment are complex and warrant further investigation.

CONCLUSIONS

Prosthetic technology, surgical changes (myodesis, use
of wound vac, etc.), and changes in rehabilitation proce-
dures appear to have had little impact on the overall pros-
thesis satisfaction across t hose with unil ateral upper-limb
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and multiple-limb loss in the Vietnam and OIF/OEF con -
flicts. Areas of significant co ncern continue to be socket

fit, pain, skin problems, sw eating, and nuis ances. Formu-
lating appropriate prosthetic prescriptions based on clinical
findings and th e patient’s goals and desires is critical to
successful outcome s for s ervicemembers and veterans
with major traumatic limb loss. Important differences were
found in the overall satisfaction between sources of pros -
thetic care; however, these differences appear to be more

profound when comp ared across co nflict th an between
sources within the same ¢ onflict group . Dif ferences in

prosthetic satisfaction between sources of care sugg est a
need for conti nued practiti oner education and syst em
evaluation. Multiple opportunities exist for prosthetic pro -
viders in all settings to improve care.
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