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Abstract—The number of women veterans is rapidly growing, 
and little is known regarding the health and healthcare needs of 
women veterans with traumatic limb loss. The objective of this 
study was to summarize physical and mental health conditions 
and rates of prosthetic prescriptions among women service-
members and veterans with major traumatic limb loss. Research-
ers and clinicians who administered the Survey for Prosthetic 
Use contacted and enrolled 283 servicemembers and veterans 
of Operation Iraqi Freedom/Operation Enduring Freedom with 
major traumatic limb loss. Participants provided information 
on health status; comorbidities; other combat injuries; and 
prosthetic device use, rejection, and replacement. Of the 283 
veterans, 9 (3%) were women. Compared with men, women 
reported more than a threefold higher prevalence of migraine 
(67% vs 20%, p = 0.001). Compared with men, women received
0.42 more prostheses per year, rejected 0.11 more prostheses 
per year, but replaced 0.18 fewer prostheses per year. With the 
exception of migraine headaches, men and women service-
members and veterans with major traumatic limb loss report 
similarly high prevalence of physical and mental health condi-
tions. Women report higher rates of prosthesis receipt and 
rejection and lower rates of prosthesis replacement than men. 
These findings highlight some potential issues specific to 
women veterans that may require additional clinical attention.

Key words: headaches, health, health status, limb loss, mental 
health, migraines, OIF/OEF, women servicemembers, women 
veterans, wounded servicemembers.

INTRODUCTION

One of the top priorities of the Department of Veter-
ans Affairs (VA) is the provision of care for Operation 
Iraqi Freedom/Operation Enduring Freedom (OIF/OEF) 

veterans. As of January 2011, more than 1,164 service-
members from OIF/OEF sustained at least one major 
limb loss [1]. Unlike the civilian population, the majority 
of servicemembers who experience limb loss are less 
than 35 yr old and lose a limb as a result of traumatic 
injuries rather than an underlying chronic condition such 
as diabetes or vascular disease [2]. Restoring the current 
cohort of servicemembers and veterans with traumatic 
limb loss to the highest possible level of physical func-
tion is a top priority and has led to a paradigm shift at 
both the Department of Defense (DOD) [1] and VA [3]. 
Rehabilitation following limb loss is a complex process 
involving physical and psychological components [1,4].

Women veterans from OIF/OEF are currently the 
fastest growing group of new VA healthcare users [5]. 
Although women represent a small percentage of service-
members and veterans with traumatic limb loss, little is 
known regarding their potentially unique health and 
healthcare needs. Previous research was limited to civil-
ian populations and yielded mixed results regarding sex 
differences in the health and healthcare needs of men and 
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women with limb loss. Compared with men, women may 
experience overall higher pain intensity and interference 
with activities of daily living after limb loss [6] and be 
less likely to be successfully fitted with a prosthesis 
before discharge [7]. The results have been inconclusive 
regarding the effect of sex on psychosocial outcomes of 
limb loss, with the majority of studies reporting no differ-
ence in outcomes by sex [4,8–9]. However, there is some 
evidence that following limb loss, women are more likely 
to experience depression than men [10] and have greater 
difficulty with emotional adaptation to role changes [11–
12]. There is also limited evidence that compared with 
men, women with limb loss have a higher degree of 
body-image anxiety [13]; body-image anxiety may also 
be associated with lower levels of prosthesis satisfaction 
[14]. Additionally, women may have different require-
ments than men for prostheses because of different pat-
terns of footwear usage [15].

A primary limitation of the majority of prior studies 
regarding sex differences among individuals experienc-
ing limb loss is the focus on older civilian patients who 
experienced limb loss as a consequence of chronic dis-
ease. Thus, the findings of these earlier studies may not 
be generalizable to women OIF/OEF servicemembers 
and veterans, who are younger and experience traumatic 
rather than disease-related limb loss. Therefore, the 
objective of this study was to report on the health status, 
prevalence of comorbid health conditions, and indicators 
of prosthetic use among men and women OIF/OEF ser-
vicemembers and veterans with traumatic limb loss.

METHODS

We used existing data from the Survey for Prosthetic 
Use, which was developed by a group of rehabilitation 
and surgery clinicians and researchers using conventional 
survey methodology to address key issues for veterans 
and servicemembers with major traumatic upper- and 
lower-limb loss [1]. The survey included OIF/OEF ser-
vicemembers (January 2000 to January 2008) with major 
traumatic limb loss who were at least 1 yr from their 
amputation. By requiring that participants be at least 1 yr 
from their amputation, we ensured that participants were 
far enough into the rehabilitation phase to be able to 
reflect on their prosthetic experiences. Exclusion criteria 
included cognitively unable to respond to the survey, lack 
of valid contact information, amputation only to the fin-

gers or toes, or death. The survey collected detailed infor-
mation on demographic characteristics, health status and 
comorbidities, site and degree of limb loss, other combat-
associated injuries, and use of prosthetic and assistive 
devices.

Demographic variables included sex, age at time of 
survey, race/ethnicity, marital status, having children, and 
current employment in military or nonmilitary positions. 
Self-reported health status information was collected 
using questions on the 36-Item Short Form Health Sur-
vey (SF-36) [16–17]. Health status was categorized as 
either (1) excellent, very good, or good or (2) fair or poor. 
The presence or absence of 15 comorbid conditions, 
including arthritis, migraine, chronic back pain, phantom 
limb pain, residual limb pain, traumatic brain injury 
(TBI), depression, and posttraumatic stress disorder 
(PTSD), was assessed by self-report. A variable for total 
pain summary was created by calculating the sum of 
three dichotomous pain questions (chronic back pain, 
phantom limb pain, and residual limb pain), for which the 
minimum score was 0 (chronic back pain, phantom limb 
pain, and residual limb pain all absent) and the maximum 
score was 3 (chronic back pain, phantom limb pain, and 
residual limb pain all present). Differences by sex in the 
summary measures of pain and prevalence of depression 
and PTSD were examined for the total sample and strati-
fied by current prosthesis use.

Site and level of limb loss was grouped into three 
categories: unilateral upper-limb loss, unilateral lower-
limb loss, and multiple limb loss. Participants were also 
asked about the presence of other combat injures, includ-
ing injury to limb(s) without limb loss, head injury, eye 
injury, hearing loss, chest injury, abdominal injury, burns, 
and other combat injuries.

Participants were asked about the number and type of 
prosthetic devices ever and currently used, including 
prostheses received in their first year after limb loss and 
prostheses received from 1 yr after limb loss to the pres-
ent. Prostheses were grouped into three categories: myo-
electric/advanced devices, mechanical or body-powered 
devices, and sports or specialty devices [1]. Participants 
also reported the number and type of prostheses they 
rejected, the number and type of prosthetic devices they 
wore out, and the average time to replacement. We com-
puted annual rates for prosthetic device receipt, replace-
ment, and rejection from the time of limb loss to the 
survey date by dividing the appropriate numerator (number
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of prostheses received, rejected, or replaced) by years 
since limb loss.

We compared health status, prevalence of comorbidi-
ties, distribution and degree of limb loss, and combat-
associated injuries between men and women. Annual 
rates of prosthetic device receipt, replacement, and rejec-
tion were compared between men and women. Categori-
cal variables were compared using the chi-square test or 
the Fisher exact test when cell sizes were 5, and contin-
uous variables were compared using the Student t-test. 
Statistical significance was defined at the two-sided 
alpha level of p  0.05. 

RESULTS

Of the 541 identified OIF/OEF service members with 
traumatic limb loss, 482 were contacted. Of those con-
tacted, 283 were enrolled, including 9 women (Figure 1). 
Table 1 illustrates the demographic and lifestyle charac-
teristics of the total sample and by sex. The mean age at 
the time of the survey was 29 yr, and the majority of par-
ticipants were white (73%), married (61%), medically 
discharged (58%), and currently employed (53%). Com-
paring demographic and lifestyle characteristics of 
women and men participants, we found that women were 
more likely to be nonwhite, less likely to have children, 
and more likely to be employed.

Table 2 shows the health status and prevalence of 
comorbidities for the total sample and by sex. While the 
majority of participants reported excellent, very good, or 
good health status (86%), there was a high overall preva-
lence of persistent physical and mental health conditions, 
including arthritis (26%), phantom limb pain (76%), 
residual limb pain (63%), TBI (34%), depression (24%), 
and PTSD (59%). With the exception of migraine, the 
prevalence of comorbidities did not differ by sex. Com-
pared with men, women had more than a threefold higher 
reported prevalence of migraines (67% vs 20%, p = 
0.001). Mean pain scores and prevalence of depression 
and PTSD were higher among those not currently using a 
prosthesis than those currently using a prosthesis, but 
within these groups mean pain scores did not differ by sex.

Compared with men, a smaller proportion of women 
experienced unilateral lower-limb loss and a larger pro-
portion experienced multiple limb loss (Figure 2). Table 
3 shows the prevalence of other combat-related injuries 
for men and women. The prevalence of other combat-

related injuries 

Figure 1.
Survey enrollment for Operation Iraqi Freedom/Operation 

Enduring Freedom (OIF/OEF) survey participants with trau-

matic limb loss.

did not differ by sex except for hearing 
loss, with women reporting fivefold lower prevalence of 
hearing loss than men (49% vs 11%, p = 0.03).

Table 4 summarizes the types of prosthetic devices 
used by men and women and the annual rates of pros-
thetic device use, rejection, and replacement. Compared 
with men, women received a greater number of all types 
of prosthetic devices (myoelectric, mechanical, and 
sports/specialty). Specifically, on average, women 
received 0.42 more prostheses per year and rejected 0.11 
more prostheses per year than men. However, women 
replaced 0.18 fewer prostheses per year than men.

DISCUSSION

Despite the small number of women with traumatic 
limb loss, this study identified potentially important dif-
ferences between men and women servicemembers and 
veterans with traumatic limb loss. Compared with men, 
women were more likely to report having migraine head-
aches and had a lower prevalence of hearing loss related 
to their combat injuries. With respect to prosthesis pre-
scription, women had higher annual rates of receipt and 
rejection but lower annual rates of replacement than men.
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Characteristic Total (n = 283) Women (n = 9) Men (n = 274)
Age, yr (mean ± SD) 29 ± 5.8 29 ± 5.6 29 ± 5.8
Race/Ethnicity

Caucasian 73 56 74
African American 10 33 9
Hispanic/Latino 9 0 9
Asian 1 11 1
American Indian/Alaska Native 5 0 5
Native Hawaiian/Pacific Islander 1 0 1
Other 1 0 1

Marital Status
Married/Living Together 61 56 61
Divorced/Separated 9 0 9
Widowed 0 0 0
Never Married 30 44 30

Have Children 48 11 50
Current Military Status

Active Military 21 22 20
In Rehabilitation 9 0 9
Medical Discharge 58 67 58
Discharge 10 0 10
National Guard/Reserves 3 11 3

Current Employment
Employed 53 67 53
Student 23 22 23
Retired (not employed after amputation) 21 11 22
Other 3 0 3

Both men and women participants reported high 
health status despite the high prevalence of comorbidities.
The high self-reported health status of servicemembers 
and veterans with traumatic limb loss has been described 
elsewhere [1] and is consistent with current theories of 
psychosocial reactions to traumatic limb loss [18].

Combined, men and women who used prostheses had 
better mental health than those not using prostheses. This 
is consistent with literature indicating higher levels of 
depression among individuals with limb loss who do not 
use prostheses [19]. While prosthesis use is associated 
with improved mental and physical health [19], underly-
ing physical and mental health may also influence an 
individual’s ability to use a prosthesis and persist through 
the period of adaptation to a prosthesis [20]. Whether or 
not the improvement in mental health associated with 

prosthesis use occurs through different mechanisms in 
men and women is still poorly understood.

Prior studies in the general U.S. population found 
that approximately 18 percent of women and 6 percent of 
men report migraine [21–22], and a survey of men and 
women recently deployed in OIF found that 25 percent of 
women and 17 percent of men met modified International 
Classification of Headache Disorders criteria for 
migraine [23]. The cumulative evidence from human and 
animal studies suggests that sex hormones play a key role 
in explaining the difference in prevalence of migraine 
between men and women [24]. Additionally, women 
experience migraines with more frequent [21], prolonged 
[25], and painful headaches [26] than men. While we 
observed a similar difference in prevalence of migraine 
by sex, the prevalence of migraine among both adult men 

Table 1.
Demographic characteristics of Operation Iraqi Freedom/Operation Enduring Freedom survey participants by participant sex. Data presented as 
percent unless otherwise noted.

SD = standard deviation.
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Condition Total (n = 283) Women (n = 9) Men (n = 274) p-Value

Excellent/Very Good/Good Health Status 86 89 85 0.77
Arthritis 26 11 26 0.31
Migraine 22 67 20 0.001
Chronic Back Pain 42 56 42 0.41
Phantom Limb Pain 76 78 76 0.90
Residual Limb Pain 63 67 63 0.81
Pain Summary* (mean ± SD) 1.81 ± 0.94 2.00 ± 1.32 1.80 ± 0.93 0.53

Currently Using Prosthesis* (mean ± SD) 1.79 ± 0.93 1.88 ± 1.36 1.78 ± 0.91 0.78
Not Currently Using Prosthesis* (mean ± SD) 2.04 ± 1.06 3.00 2.00 ± 1.06 —

Traumatic Brain Injury 34 33 34 0.97
Depression 24 22 24 0.90

Currently Using Prosthesis 23 25 23 0.89
Not Currently Using Prosthesis 33 0 35 —

PTSD 59 67 58 0.62
Currently Using Prosthesis 58 75 58 0.33
Not Currently Using Prosthesis 63 0 65 —

and women in our study was higher than that reported in 
the U.S. population [21–22] or among servicemembers 
without limb loss [23]. Thus, while our findings mirror 
those in the general population with respect to sex differ-
ences, they indicate a potentially much higher overall 
burden of migraine for both men and women with trau-
matic limb loss, which may in part be because of the high 
prevalence of mental health conditions associated with 
increased risk of migraine [27–28].

Alternatively, self-report of migraine was not based 
on meeting any specific criteria, and if those reporting 
migraine included individuals with headaches that resem-
bled but did not meet clinical criteria for true migraine, 
then the prevalence of migraine in our study closely 
resembles the combined prevalence of migraine and pos-
sible migraine in the survey by Theeler et al. of recently 
deployed men and women [23]. Additionally, the high 
prevalence of migraine is potentially related to high rates 
of pain medication use and resultant rebound or medica-
tion-induced headaches [29]; however, we lacked the 
data to test this hypothesis.

Both men and women in our study reported similarly 
high levels of phantom and residual limb pain. Previ-
ously, Kooijman et al. reported in a group of 72 individu-
als with upper-limb amputation that there was no 

statistically significant association between sex and 
phantom limb pain (p = 0.20) [30]. Similarly, Hirsh et al. 
reported in an analysis of 335 individuals with limb loss 
that while men reported a higher prevalence of phantom 
limb pain than women (86% vs 77%), this difference was 
not statistically significant after accounting for the cause 
of limb loss [6]. All participants in our study experienced 
limb loss as a result of trauma, and similar to previous 
studies [6,30], we did not detect any differences in 
reported pain by sex. Importantly, we did not have infor-
mation regarding pain intensity, interference, or coping, 
which have been found to differ by sex among those with 
limb loss [6].

Men and women in our study reported a similarly 
high prevalence of mental health conditions, including 
depression and PTSD. The literature is mixed with 
respect to sex differences in mental health following limb 
loss. In a sample of 72 patients with limb loss, Shukla et al.
reported that patient sex was not associated with the pres-
ence of psychiatric symptoms [8]. Similarly, Rybarczyk 
et al. found no association between sex and psychological 
well-being among 89 individuals with leg amputations 
[9]. However, Pezzin et al. found that compared with 
men, women were more likely to have a low score on the 
Role Emotional component scale of the SF-36 at an average 

Table 2.
Current health status and comorbidities in Operation Iraqi Freedom/Operation Enduring Freedom servicemembers and veterans by sex. Data 
presented as percent unless otherwise noted.

*Pain summary = chronic back pain, phantom limb pain, residual limb pain.
PTSD = posttraumatic stress disorder, SD = standard deviation.
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Figure 2.
Level and site of traumatic limb loss among Operation Iraqi Freedom/Operation Enduring Freedom women and men veterans and 

servicemembers.
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Injury Type Total (n = 283) Women (n = 9) Men (n = 274) p-Value

Limb Injury Without Amputation 45 67 45 0.19

Head 33 22 34 0.46

Eye 15 22 15 0.53

Hearing 47 11 49 0.03

Chest 11 11 11 0.99

Abdominal 16 22 15 0.57

Burns 18 22 18 0.72

Other 41 44 41 0.81

Status Total (n = 283) Women (n = 9) Men (n = 274)

Mean Yr Since Limb Loss 3.05 ± 1.23 3.50 ± 0.54 3.04 ± 1.24

Receipt

Mean No. Prostheses Received

Myoelectric/Advanced 1.50 ± 1.89 3.00 ± 3.16 1.45 ± 1.83

Mechanical (body-powered) 4.25 ± 4.81 5.63 ± 8.43 4.20 ± 4.68

Sports/Specialty 1.60 ± 1.69 2.25 ± 1.39 1.58 ± 1.70

Total 7.34 ± 5.78 10.88 ± 11.04 7.23 ± 5.55

Annual Rate Prosthetic Receipt 2.88 ± 2.63 3.29 ± 3.70 2.87 ± 2.60

Rate Difference (women-men)* 0.42

Rejection

Mean No. Prostheses Received

Myoelectric/Advanced 0.82 ± 1.08 0.29 ± 0.49 0.84 ± 1.10

Mechanical (body-powered) 1.69 ± 2.95 2.86 ± 5.84 1.66 ± 2.84

Sports/Specialty 0.58 ± 0.94 0.57 ± 0.98 0.58 ± 0.94

Total 2.42 ± 3.22 3.25 ± 5.23 2.39 ± 3.16

Annual Rate Prosthetic Receipt 0.94 ± 1.46 1.05 ± 1.76 0.93 ± 1.45

Rate Difference (women-men)* 0.11

Replacement

Mean No. Prostheses Received

Myoelectric/Advanced 0.40 ± 0.78 0.43 ± 0.79 0.40 ± 0.79

Mechanical (body-powered) 1.05 ± 2.54 0.71 ± 0.95 1.06 ± 2.58

Sports/Specialty 0.38 ± 0.77 0.29 ± 0.49 0.38 ± 0.78

Total 1.44 ± 2.88 1.25 ± 1.58 1.45 ± 2.91

Annual Rate Prosthetic Receipt 0.50 ± 0.95 0.33 ± 0.41 0.51 ± 0.96

Rate Difference (women-men)* 0.18

Table 3.
Combat-related injuries among Operation Iraqi Freedom/Operation Enduring Freedom servicemembers and veterans by sex. Data presented as 
percent.

Table 4.
Prosthetic device receipt, rejection, and replacement in Operation Iraqi Freedom/Operation Enduring Freedom servicemembers and veterans by 
sex. Data presented as mean ± standard deviation.

*No. prostheses per year.
No. = number.
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of 7.5 yr following trauma-related limb loss [11]. Impor-
tantly, the average length of time from limb loss in our 
study was 3 yr, approximately half that in the study by 
Pezzin et al., and it is possible that these differences 
might only become apparent at a longer time after limb 
loss or might not be present in a veteran population.

Interestingly, compared with men, women in our 
study reported higher rates of prosthesis receipt and 
rejection, but lower rates of prosthesis replacement. The 
higher rates of receipt may be partially a reflection of the 
higher rejection rates, but may also represent women’s 
need for a larger number of prostheses to accommodate 
different styles of footwear necessary for different roles 
(e.g., work, home, physical activity). In a survey of 400 
individuals with diabetes, Reiber et al. found that com-
pared with men, women owned more pairs of shoes (8 vs 
6) [15], and the larger variety of shoes worn by women, 
with potentially different heel heights, may require extra 
prostheses for those with lower-limb loss. The larger 
overall number of prostheses used by women might also 
result in lower replacement rates because of lower rates 
of usage of any given prosthetic device.

Strengths of this study include the use of standard-
ized questions regarding prosthesis usage, collection of 
detailed information regarding health status and comor-
bid conditions, and a favorable response rate (59%). 
Additionally, this is the first report comparing the health 
status, prevalence of comorbid conditions, and prosthesis 
use of men and women veterans and servicemembers 
with traumatic limb loss. A primary limitation of this 
study was that women were only 3 percent of the sample. 
Due to the small number of women in the sample, we had 
limited ability to conduct more complex analyses and had 
low power to detect differences in health status, comor-
bidity, and prosthesis use between men and women with 
traumatic limb loss. Despite this, we did observe some 
key differences that may inform provision of care for 
women amputees as well as drive future research in this 
population. Finally, information on comorbidities was all 
self-reported, and we were unable to verify this informa-
tion in the patient medical records.

CONCLUSIONS

Given the rapidly increasing number of women ser-
vicemembers and veterans [5] and their increased expo-
sure to combat [31], the number of women veterans and 

servicemembers with traumatic limb loss may be 
expected to grow, and little is known regarding their 
health and healthcare needs. We found that compared 
with men, women with traumatic limb loss had similarly 
high levels of persistent physical and mental health con-
ditions. Both men and women with traumatic limb loss 
reported extremely high levels of migraine headaches, 
with women reporting an approximately threefold higher 
prevalence of migraine than men. Compared with men, 
women also had higher rates of prosthesis receipt and 
rejection, but lower rates of replacement. These findings 
highlight some potential issues specific to women veter-
ans, which may require additional clinical attention. The 
findings may also be useful for informing qualitative 
studies aimed at understanding the experiences and needs 
of women servicemembers and veterans with traumatic 
limb loss.
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