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Abstract—We describe prosthetic limb prescription in the first 
year following lower-limb amputation and examine the rela-
tionship between amputation level, geographic region, and 
prosthetic prescription. We analyzed 2005 to 2010 Department 
of Veterans Affairs (VA) Inpatient and Medical Encounters SAS 
data sets, Vital Status death data, and National Prosthetic 
Patient Database data for 9,994 Veterans who underwent lower-
limb amputation at a VA hospital. Descriptive statistics and 
bivariates were examined. Cox proportional hazard models 
identified factors associated with prosthetic prescription. Analy-
ses showed that amputation level was associated with prosthetic 
prescription. The hazard ratios (HRs) were 1.41 for ankle ampu-
tation and 0.46 for transfemoral amputation compared with 
transtibial amputation. HRs for geographic region were North-
east = 1.49, Upper Midwest = 1.26, and West = 1.39 compared 
with the South (p < 0.001). African American race, longer 
length of hospital stay, older age, congestive heart failure, paral-
ysis, other neurological disease, renal failure, and admission 
from a nursing facility were negatively associated with pros-
thetic prescription. Being married was positively associated. 
After adjusting for patient characteristics, people with ankle 
amputation were most likely to be prescribed a prosthesis and 
people with transfemoral amputation were least likely. Geo-
graphic variation in prosthetic prescription exists in the VA and 
further research is needed to explain why.

Key words: amputation, amputee, assistive technology, limb 
loss, lower limb, prescription, prosthetics, regional variation, 
rehabilitation, Veteran.

INTRODUCTION

The use of a lower-limb prosthesis can enhance mobil-
ity, independence, safety, and quality of life in people with 
lower-limb amputation [1–3]. Prosthesis use can contrib-
ute to more active lifestyles, helping users reduce their risk 
for secondary outcomes such as overuse problems, 
changes in gait, further vascular damage, and subsequent 
amputations [4–5]. Generally speaking, prescription of a 
lower-limb prosthesis is considered appropriate for per-
sons with the potential to return to ambulation, although 
they are also indicated to improve safety in standing, trans-
ferring, and stationary activities as well as to improve cos-
mesis [6]. However, not all people with amputation are 
candidates for prosthetic prescription. The determination 
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of appropriateness for prosthetic prescription is a multidis-
ciplinary team decision in the Department of Veterans 
Affairs (VA), based on a thorough evaluation of the
patient’s medical and cognitive status and factors such as 
wound healing, residual limb health, contralateral limb 
health, and rehabilitation goals [6].

The VA policy for providing prosthetic devices states 
that Veterans can receive any “reasonable and necessary 
device,” regardless of price, as long as a VA physician 
prescribes it [7]. The VA will provide additional recre-
ational devices or components if the prosthesis worn 
daily is unsuitable for recreational activity. Furthermore, 
the VA policy is implemented on a national level. Thus, 
VA beneficiaries are not limited in access to devices for 
financial reasons.

Between 2005 and 2009, the VA spent more than 
$414 million on artificial limbs, with wide variation in all 
types of prosthetic expenditures by Veterans Integrated 
Service Network (VISN). For example, during the same 
period, the New England region (VISN 1) had $251 mil-
lion in expenditures while the Sunshine Health Network 
(VISN 8) spent $607 million [8]. These variations are 
likely attributable to differences in the size and health of 
the patient population, but they may also be related to 
differences in practice patterns across the country.

Data from several retrospective studies and several 
cohort studies in the United States [9–14] and abroad 
[15–22] show that the rates of prosthetic fitting vary by 
amputation level, with 1 yr prescription rates ranging 
from 49 to 93 percent for people with transtibial (TT) 
amputation, 14 to 57 percent for transfemoral (TF) ampu-
tation, 38 to 67 percent for knee disarticulation, and 38 to 
100 percent for below-ankle amputation. However, these 
studies vary in their sampling frame and inclusion and 
exclusion criteria, and it is not possible to generalize 
findings to all persons who underwent major limb ampu-
tation in the United States or in the VA system.

Only a few studies report rates of prosthetic prescrip-
tion within the VA [8,10–12,23]. Webster et al. reported 
the highest rates of prosthetic prescription in any study 
for patients in a prospective cohort that included 87 per-
sons from a single VA medical center with diabetes or 
peripheral vascular disease who were ambulatory prior to 
amputation (93% TT, 57% TF) [10]. Nehler et al. 
reported that in a retrospective cohort study of 154 per-
sons with major lower-limb amputation completing reha-
bilitation at the University of Colorado Health Sciences 
Center and the Denver VA Medical Center, 43 percent 

with TT amputation and 10 percent with TF amputation 
were fit with a prosthesis within 10.3 mo and 52 percent 
with TT amputation and 19 percent with TF amputation 
were fit within 17.5 mo [11]. Findings from these studies 
cannot be generalized to the broader amputation popula-
tion or other VA medical centers. Reiber et al. surveyed 
people with traumatic amputation from the Vietnam war 
and Operation Enduring Freedom (OEF) and Operation 
Iraqi Freedom (OIF) and reported prosthetic use by 
78.2 percent of Vietnam war and 90.5 percent of OIF/
OEF Veterans [23]. However, their study did not report 
on length of time to first prescription of a device and 
included only people with traumatic amputation from 
these conflicts; thus, findings cannot be generalized to all 
Veterans with lower-limb amputation. To our knowledge, 
only one prior study used data from all VA medical cen-
ters to estimate the annual rates of prosthetic prescription 
for people with lower-limb amputation who were pros-
thetic users [24]. However, that study did not examine the 
prosthetic prescription rates for people with amputation 
in their first year after surgery and did not compare rates 
of prescription for people with incident amputation by 
level of amputation.

Early prosthetic prescription has many physical and 
psychological benefits. It can facilitate maturation of the 
residual limb and adaptation of the residual limb to the 
definitive socket as well as facilitate more normal gait, 
better acceptance of the amputation, and better body 
image [25]. Thus, understanding sources of variation in 
rates of initial prosthetic prescription may help improve 
patient care.

Prior research on receipt of rehabilitation services 
after major lower-limb amputation in the VA reported 
that differences existed in access to physical therapy and 
occupational therapy by amputation level, geographic 
region, and hospital bed size [26–27]. We hypothesized 
that similar differences by amputation level and geo-
graphic region might be observed in receipt of prosthetic 
care. No national data on the prosthetic prescription rates 
for people with lower-limb amputation are currently 
available. Therefore, the purposes of our study were to 
describe prosthetic limb prescription in the first year fol-
lowing lower-limb amputation and examine the associa-
tions between level of amputation, geographic region, 
and prosthetic prescription.
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METHODS

Data Sources
The study used data from the Patient Treatment File 

(PTF) databases of the Veterans Health Administration. 
These data are used to track the healthcare utilization of 
Veterans. The VA Vital Status file was used to identify 
Veterans who died during the study period. The PTF con-
tains data on inpatient services. The databases included 
the Inpatient and Medical Encounters SAS data sets 
(MedSAS), including the data set containing information 
on demographics, diagnoses, and length of stay; the bed 
section data set containing information on managing phy-
sician specialty; the procedure data set containing inpa-
tient stay procedure codes; and the surgery data set 
containing codes for all surgical procedures. Records of 
billable professional services received by patients during 
their inpatient stay were contained in the MedSAS. Data 
on prosthetic prescription were obtained from the VA’s 
National Prosthetic Patient Database (NPPD), which con-
tains all transaction-level data for orthotics, prosthetics, 
sensory devices, and surgical implants dispensed to Vet-
erans nationwide. A common patient identifier allowed 
linkage of records across data sets.

Sample
Patients who had a major surgical amputation of the 

lower limb at any VA medical center between January 1, 
2005, and December 31, 2009, were included. Interna-
tional Classification of Diseases-9th Revision-Clinical 
Modification (ICD-9-CM) procedure codes of 84.12 to 
84.17 were used to identify major lower-limb amputa-
tions. ICD-9-CM procedure codes were used to determine 
level of amputation, which were classified as ankle 
(84.13–84.14), TT (84.15), or above or at knee (84.16–
84.17). Patients with only toe amputations were excluded, 
and patients with disarticulation of the hip or abdomino-
pelvic amputation were excluded because of low inci-
dence rates.

A 12 mo look back period was utilized to limit the 
sample to first-time amputation. We used data from 2004 
to 2009 and “looked back” a year for any record of 
lower-limb amputation. When evidence of an amputation 
surgery was identified, data from that hospitalization 
error were extracted. We found 10,454 patients who met 
the 12 mo look back criteria.

Death data from the main MedSAS and the Vital Sta-
tus master file were used to ascertain death dates for the 

sample. We excluded 509 patients who died between 
their incident amputation date and hospital discharge and 
1 patient with death data indicating death prior to ampu-
tation. Because prostheses are not indicated for some 
people with ankle amputation with anterior procedures, 
we excluded 2,254 persons who had ICD-9-CM codes of 
84.12 from the final sample. The final sample consisted 
of 7,690 persons.

We utilized the Healthcare Common Procedure Cod-
ing System (HCPCS) associated with each NPPD item to 
identify the first date of prescription of lower-limb pros-
thesis for each patient. Our classification of the HCPCS 
variable is specified in the Appendix (available online 
only). In the NPPD, the type of order is a variable indi-
cating whether or not the item was a new issue or a repair 
order. Because device prescription was our main outcome 
of interest, we only counted new items and did not count 
HCPCS prosthetic items listed as “rental” and “repair.”

Key Covariates
Amputation level was determined by the same proce-

dure codes used to determine whether a major surgical 
amputation occurred. Hospital geographic region was 
categorized into four regions: Northeast, South, Upper 
Midwest, and West.

Other Covariates
We examined patient demographics and other char-

acteristics, including length of stay, number of comorbid-
ities, age, sex, race, reamputation, amputation level, 
death date, living arrangement prior to hospitalization, 
marital status, and hospital bed size. Length of stay was 
calculated from admission and discharge dates. Data on 
age and sex were obtained from the main PTF data set.

Reamputation was defined as any subsequent major 
lower-limb amputation within 1 yr of the incident amputa-
tion surgical date. We created a death indicator variable for 
subjects who died within 1 yr of amputation (after exclud-
ing those who died before hospital discharge). Living loca-
tion prior to the hospitalization for amputation surgery 
(admission source) was categorized as nursing home, hos-
pital, or community. Information on marital status was 
extracted from the PTF MedSAS and categorized as sin-
gle, married, divorced, widowed, or unknown.

Data on race were obtained from the PTF main data 
set and categorized as white, African American, other, or 
missing/unknown. Because race was missing for almost 
40 percent of the sample (which is a known problem in VA 

http://www.rehab.research.va.gov/jour/2015/526/pdf/jrrd-2014-09-0216appn.pdf
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data after 2003) [28–29], we extracted information on race 
from the most recent nonmissing race information located 
in the VA outpatient MedSAS from the years 1998 to 
2002. Using this approach, we decreased the percentage of 
patients with missing information to 14.5 percent.

We used the Healthcare Cost and Utilization Project’s 
Elixhausen comorbidity software (version 2.1 for years 
2005–2007 and version 3.7 for years 2008–2010) to control 
for the number of comorbid conditions [30]. This software 
calculates the number of comorbidities using the ICD-9-
CM diagnosis codes. Comorbidities in the Elixhausen
include peripheral vascular disease, hypertension, paralysis, 
neurological disorders, chronic pulmonary disease, diabetes 
with chronic complications, diabetes without chronic com-
plications, hypothyroidism, renal failure, liver disease, pep-
tic ulcer disease, acquired immune deficiency syndrome, 
lymphoma, metastatic cancer, solid tumor without metasta-
sis, rheumatoid arthritis, coagulopthy, obesity, weight loss, 
fluid and electrolyte disorder, chronic blood loss anemia, 
deficiency anemia, alcohol abuse, drug abuse, psychoses, 
and depression. In this approach, diabetes with complica-
tions and diabetes without complications were counted only 
once and metastatic cancer or solid tumor without metasta-
sis were counted only once.

We examined several individual comorbidities, includ-
ing congestive heart failure, peripheral vascular disease, 
paralysis, other neurological disorders, diabetes, and renal 
failure. The classification of hospital bed size was less than 
126, 127 to 244, 245 to 362, and more than 362 beds.

Statistical Analyses
Descriptive statistics were used to examine key demo-

graphic variables, and bivariate t-test and chi-square analy-
ses were used to examine differences in characteristics 
between those who received a prosthesis within 1 yr and 
those who did not. Raw frequencies were used to describe 
the proportion of subjects who received any lower-limb 
prosthetic item during the study period. Univariate Cox 
proportional hazard models found that all covariates (as 
listed previously) were associated with time to prescription 
with p  0.10 except for sex.

A Cox proportional hazard regression analysis was 
used to determine the association between time to pros-
thetic prescription and the key independent variables of 
amputation level, geographic region, and prosthetic pre-
scription. Time to event (prosthetic prescription) was cal-
culated from the date of the incident amputation surgery, 
and data of subjects were censored in case of death or at 

1 yr after surgery. All covariates except sex were used to 
control for significant predictors of prosthetic prescription. 
To validate the proportional hazards assumption, we used 
Kaplan Meir curves and log-log plots. Statistical analyses 
were done using SAS Enterprise Grid software (version 
5.1, SAS Institute Inc; Cary, North Carolina).

RESULTS

Table 1 shows descriptive statistics. Subjects were 
98.9 percent male, mostly white, and on average 66.3 yr 
old. Almost six percent of subjects had ankle-level ampu-
tations while 52.3 percent had TT and 41.9 percent had 
above or at knee-level amputation. Almost twenty-two 
percent of subjects had a reamputation within 12 mo 
(84% among ankle, 24% among TT, and 10% among 
TF). Subjects were fairly evenly distributed throughout 
the Northeast, Upper Midwest, and West (17.1%, 21.0%, 
and 19.3%, respectively), whereas 42.6 percent of 
patients were from the South. Table 2 shows the propor-
tion of people with amputation who received a prosthetic 
prescription by amputation level and geographic region.

Bivariate analyses show that the group of subjects who 
received prostheses within 1 yr of amputation had signifi-
cantly shorter hospital inpatient stays, were younger, and 
had fewer comorbidities (Table 3). A higher proportion 
had TT amputations, were admitted from the community, 
were married or divorced (as compared with single), and 
had their surgeries at smaller hospitals.

Table 4 shows the mean time to prosthetic prescrip-
tion for those patients who received a device by level and 
geographic region. On average, persons who received a 
device obtained one in 144.8 d. On average, subjects with 
above- or at-knee amputations received their devices 4 d 
before subjects with TT amputations and 7 d before sub-
jects with ankle amputations. Subjects in the South 
received prosthetic prescription 14 to 32 d later than sub-
jects from all other geographic regions, on average.

The adjusted Cox proportional hazard model (Table 5) 
revealed that amputation level was significantly positively 
associated with prosthetic prescription (TF hazard ratio 
[HR]: 0.46, p < 0.001, and ankle HR: 1.41, p < 0.001) com-
pared with TT amputation. Geographic region was also 
associated with prosthetic prescription, with rates higher in 
the Northeast (HR: 1.49, p < 0.001), Upper Midwest (HR: 
1.26, p  0.001), and West (HR: 1.39, p < 0.001) than in the 
South. Longer length of stay (HR: 0.99, p < 0.001) and 
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Covariate Mean ± SD
or n (%)

19.6 ± 28.0
Hospital Stay Prior to Surgery (d) 7.0 ± 16.6
Hospital Stay After Surgery (d) 14.0 ± 18.4
Elixhausen Score 3.2 ± 1.6
Age (yr) 66.3 ± 11.2

Sex
85 (1.1)

7,605 (98.9)
Race

1,775 (23.1)
100 (1.3)

1,113 (14.5)
4,702 (61.1)

Amputation Level
447 (5.8)

4,020 (52.3)
3,223 (41.9)

Reamputation 1,680 (21.9)
Died Within 1 yr of Amputation 907 (11.8)
Admission Source

825 (10.7)
3,528 (46.1)
3,320 (43.2)

Marital Status
2,057 (26.8)
3,126 (40.7)
1,017 (13.2)

701 (9.1)
789 (10.2)

Comorbidities
1,118 (15.4)
4,765 (62.0)

547 (7.1)
418 (5.4)

4,789 (62.3)
1,405 (18.3)

Region
1,313 (17.1)
1,616 (21.0)
1,482 (19.3)
3,279 (42.6)

Bed Size (n)
2,501 (32.5)
2,716 (35.3)
2,062 (26.8)

411 (5.3)

Region Ankle
 (n = 447)

Transtibial
(n = 4,020)

Transfemoral
(n = 3,223)

All
(N = 7,690)

Northeast 27 (56.3) 326 (46.5) 120 (21.3) 473 (36.0)

Upper Midwest 49 (49.0) 418 (47.5) 157 (24.7) 624 (38.6)

West 87 (55.8) 388 (47.0) 92 (18.4) 567 (38.3)

South 53 (37.1) 582 (36.1) 249 (16.4) 884 (42.6)

All 216 (48.3) 1,714 (42.6) 618 (19.2) 2,548 (33.1)

older age (HR: 0.98, p < 0.001) were negatively associated 
with receiving a prosthesis. African Americans were less 
likely to be prescribed a prosthesis than white patients (HR: 
0.84, p < 0.01). Admission from a nursing facility (HR: 
0.77, p = 0.001) was also negatively associated with receipt 
of a device compared with admission from a hospital. 
Being married was positively associated with prosthetic 
prescription compared with being single (HR: 1.23, p = 
0.001). The diagnoses of congestive heart failure, periph-
eral vascular disease, paralysis, other neurological disease, 
and renal failure were negatively associated with prosthetic 
prescription (p < 0.01).

The Kaplan-Meier curves (Figures 1–2) were approx-
imately parallel by stratum and support use of the Cox pro-
portional hazards model. They illustrate the increased rates 
of prosthetic prescription in the Northeast, Upper Midwest, 
and West regions as compared with the South and the 
increased prosthetic prescription among patients with 
above- or at-knee and TT amputation as compared with 
ankle amputation.

DISCUSSION

Our study examined the rates of prosthetic prescrip-
tion for Veterans who underwent amputation of a lower 
limb at VA hospitals between January 1, 2005, and 
December 31, 2009. We found racial variation in pros-
thetic prescription, with African-American patients less 
likely to be prescribed prostheses than white patients. To 
our knowledge, this is the first study to report a racial dis-
parity in prosthetic prescription rates. Prior studies have 
shown that minority Veterans underutilized assistive tech-
nology benefits [31] and that severely disabled African-
American Veterans were 60 percent less likely to utilize 
assistive technology than white Veterans.  

Table 1.
Characteristics of subjects with incident amputations from January 1, 
2005, to December 31, 2009 (N = 7,690).

Continuous
Length of Stay (d)

Categorical

Female
Male

African American
Other
Unknown
White

Ankle
Transtibial
Above or At Knee

Nursing
Hospital
Community

Divorced
Married
Single
Unknown
Widowed

Congestive Heart Failure
Peripheral Vascular Disease
Paralysis
Other Neurological Disease
Diabetes
Renal failure

Northeast
Upper Midwest
West
South

 126
 127–244
 245–362
 >362

SD = standard deviation.

Table 2.
Frequency (%) of patients who received prosthetic prescription within 
1 yr by geographic region and amputation level.
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Variable
Prosthetic Prescription

Total (N = 7,690)
No (n = 5,142) Yes (n = 2,548)

Length of Stay (d)* 21.8 ± 31.9 15.0 ± 16.8 19.6 ± 28.0
Elixhausen Score* 3.3 ± 1.5 2.9 ± 1.6 3.2 ± 1.6
Age (yr)* 68.1 ± 11.2 62.6 ± 10.1 66.3 ± 11.2

Sex
53 (1.0) 32 (1.3) 85 (1.1)

5,089 (99.0) 2,516 (98.7) 7,605 (98.9)
Race*

3,124 (60.8) 1,578 (61.9) 1,775 (23.1)
1,306 (25.4) 469 (18.4) 100 (1.3)

61 (1.2) 39 (1.5) 1,113 (14.5)
651 (12.7) 462 (18.1) 4,702 (61.1)

Amputation Level*

231 (4.5) 216 (8.5) 447 (5.8)
2,306 (44.9) 1,714 (67.3) 4,020 (52.3)
2,605 (50.7) 618 (24.3) 3,223 (41.9)

Reamputation 1,151 (22.4) 529 (20.8) 1,680 (21.9)
Died Within 1 yr of Amputation* 774 (15.1) 133 (5.2) 907 (11.8)
Admission Source*

637 (12.4) 188 (7.4) 825 (10.7)
2,402 (46.8) 1,136 (44.6) 3,528 (46.1)
2,098 (40.8) 1,222 (48.0) 3,320 (43.2)

Marital Status*

1,325 (25.8) 732 (28.7) 2,057 (26.8)
2,034 (39.6) 1,092 (42.9) 3,126 (40.7)

674 (13.1) 343 (13.5) 1,017 (13.2)
501 (9.7) 020 (7.9) 701 (9.1)
608 (11.8) 181 (7.1) 789 (10.2)

Comorbidities*

894 (17.4) 287 (11.3) 1,118 (15.4)
3,358 (65.3) 1,407 (55.22) 4,765 (62.0)

508 (9.9) 39 (1.5) 547 (7.1)
343 (6.7) 75 (2.9) 418 (5.4)

3,151 (61.3) 1,638 (64.3) 4,789 (62.3)
1,011 (19.7) 394 (15.5) 1,405 (18.3)

Region*

840 (16.3) 473 (18.6) 1,313 (17.1)
992 (19.3) 624 (24.5) 1,616 (21.0)
915 (17.8) 567 (22.3) 1,482 (19.3)

2,395 (46.6) 884 (34.7) 3,279 (42.6)
Bed Size (n)*

1,504 (29.3) 997 (39.1) 2,501 (32.5)
1,804 (35.1) 912 (35.8) 2,716 (35.3)
1,525 (29.7) 537 (21.1) 2,062 (26.8)

309 (6.0) 102 (4.0) 411 (5.3)

Table 3.
Bivariate comparison of characteristics of persons who did and did not receive prosthetic prescription within 1 yr. Data reported as mean ± 
standard deviation or frequency (%).

Continuous

Categorical

Female
Male

White
African American
Other
Unknown

Ankle
Transtibial
Above or At Knee

Nursing
Hospital
Community

Divorced
Married
Single
Unknown
Widowed

Congestive Heart Failure
Peripheral Vascular Disease
Paralysis
Other Neurological Disease
Diabetes
Renal Failure

Northeast
Upper Midwest
West
South

126
127–244
245–362
>362

*p < 0.05.
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Patient 
Characteristics n Mean ± SD

Total 2,548 144.8 ± 81.9

Region

884 159.7 ± 81.6

473 144.0 ± 79.8

624 136.2 ± 78.5

567 151.7 ± 84.5

Amputation Level

216 148.7 ± 87.3

1,714 145.6 ± 82.6

618 141.3 ± 78.0

We also found variation in prosthetic prescription 
practices by geographic region, with prevalence of pre-
scription lowest in the South as compared with other 
regions. The geographic variation we observed was con-
sistent with findings regarding receipt of other types of 
rehabilitation services postamputation [26–27]. Resnik 
and Borgia reported that patients treated in VA hospitals 
in the Northeast had the lowest likelihood of receiving 
physical and occupational therapy and patients in the 
West had the highest likelihood as compared with 
patients seen in VA hospitals in the South [26]. Zhou et 
al. reported similar findings across the continuum of 
postamputation rehabilitation with lowest prevalence of 
services provided in the Northeast and highest prevalence 
in the Midwest and West [27]. Additional research is 
needed to identify the underlying causes of this geo-
graphic variation in practice pattern. However, the 
decreased likelihood of prosthetic prescription among 
African Americans that we observed in the current study 
was unexpected. No prior studies have examined dispari-
ties in receipt of prosthetic services postamputation. 
Thus, further research is necessary to identify the factors 
associated with reduced likelihood of prosthetic prescrip-
tion in this population.

Those patients who did receive prostheses in the 
South received them, on average, 14 to 32 d later than 
those from other regions. This suggests that the VA med-
ical centers in this region may not have sufficient capac-
ity to meet the needs of their patients in a timely manner. 
Almost twice the number of VA patients in our sample 

were from the South as compared with any other region. 
Thus, we expect that the burden of costs for prosthetic 
care in South VA medical centers would be higher than in 
other regions, and it is possible that the South might be 
attempting to manage costs by being more conservative 
in their prosthetic prescription practices. Similar patterns 
of prosthetic prescription may exist outside of the VA 
system of care, and future research should examine 
whether this finding can be generalized to prosthetic pre-
scription patterns in other settings.

We also found differences in prosthetic prescription 
rates by level of amputation, with patients who under-
went foot and ankle amputation the most likely to be pre-
scribed a device and patients with TF amputation the 
least likely. This finding is somewhat surprising, given 
that about half of persons with foot and ankle amputation 
experience problems with wound healing, ulceration, 
breakdown of the skin, and other postsurgical complica-
tions [32–33]. Persons with foot and ankle amputation 
are more likely to progress to amputation at a more prox-
imal level than persons with TT and TF amputation. 
Using a national sample of Medicare beneficiaries, Dill-
ingham et al. reported that 38.8 percent of people with 
foot and ankle amputation have at least one reamputation 
surgery within the first 12 mo as compared with 23 per-
cent with TT amputation and 14 percent with TF amputa-
tion [34]. The majority of reamputations occur on the 
ipsilateral side, although about one-third occur on the 
contralateral lower limb [34]. In our sample, 22 percent 
of all patients had at least one reamputation within 
12 mo, with rate varying by level (foot and ankle: 84%, 
TT: 24%, TF: 10%). Of those with reamputation, 87 per-
cent had one, 11 percent had two, and 2 percent had three 
or more. We found that reamputation was negatively 
associated with likelihood of receipt of a prosthesis dur-
ing the follow-up period.

Our study has several limitations. First, the analytic 
sample consisted of Veterans who had their amputation 
performed within a VA medical center. No attempt was 
made to include Veterans who had their surgeries at non-
VA hospitals. Therefore, these results are not generaliz-
able to Veterans with amputation whose surgeries were 
outside the VA who then later received prosthetic ser-
vices at the VA. Second, our study used data from the 
NPPD to identify the presence of a prosthetic prescrip-
tion and the date of that prescription and we had no 
method of validating the accuracy of this information. 
That said, there is no reason to expect that there would be 

Table 4.
Days until prosthetic prescription for Veterans with incident lower-
limb amputation.

South

Northeast

Upper Midwest

West

Ankle

Transtibial

Above or At Knee
SD = standard deviation.
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Variable Hazard Ratio 95% CI p-Value

Length of Stay 0.99 0.99–0.99 <0.001
Elixhausen Score 0.98 0.95–1.02 0.37
Age 0.98 0.97–0.98 <0.001

Race
— — —

0.84 0.76–0.94 0.001
1.04 0.76–1.43 0.82
1.19 1.07–1.32 0.001

Amputation Level
1.41 0.28–0.35 <0.001
— — —

0.46 1.20–1.65 <0.001
Reamputation 0.76 0.68–0.85 <0.001
Admission Source

0.77 0.66–0.90 0.001
— — —

1.03 0.95–1.12 0.51
Marital Status

1.12 0.98–1.28 0.09
1.23 1.09–1.40 <0.001
— — —

0.94 0.79–1.12 0.52
1.04 0.86–1.25 0.70

Comorbidities
0.81 0.71–0.93 0.002
0.89 0.82–0.98 0.01
0.26 0.19–0.36 <0.001
0.73 0.58–0.92 0.008
0.96 0.87–1.05 0.34
0.86 0.76–0.97 0.02

Region
— — —

1.49 1.33–1.67 <0.001
1.26 1.13–1.41 <0.001
1.39 1.24–1.55 <0.001

Bed Size
— — —

0.80 0.73–0.87 <0.001
0.72 0.64–0.81 <0.001
0.60 0.48–0.74 <0.001

any systematic bias in the data quality by level of ampu-
tation or by geographic region.

Our study did not examine mobility or quality of life for 
Veterans with amputation; thus, we are unable to draw con-

clusions about the effect of prosthetic prescription on Vet-
eran outcomes. Prior to prosthetic receipt, patients typically 
participate in preprosthetic rehabilitation to help manage 
their residual limb and improve range of motion, strength, 

Table 5.
Cox proportional hazard model hazard ratios for prosthetic prescription (N = 7,683).

Continuous

Categorical

White (ref)
African American
Other
Unknown

Ankle
Transtibial (ref)
Above or At Knee

Nursing
Hospital (ref)
Community

Divorced
Married
Single (ref)
Unknown
Widowed

Congestive Heart Failure
Peripheral Vascular Disease
Paralysis
Other Neurological Disease
Diabetes
Renal Failure

South (ref)
Northeast
Upper Midwest
West

126 (ref)
127–244
245–362
>362

CI = confidence interval, ref = reference.
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balance, and overall mobility and independence in daily 
activities. Prescription and receipt of a lower-limb prosthesis 
is a single step in prosthetic rehabilitation. Successful pros-
thetic rehabilitation extends beyond prescription of the 
device. It incorporates a range of physical and functional 
interventions for prosthetic training to meet the patients’ 
functional goals. Patients with amputation typically have 
balance and mobility problems and need therapy to learn to 
ambulate with their prosthesis.

Figure 1.
Kaplan-Meier curve showing probability of prosthetic prescrip-

tion by amputation level.

CONCLUSIONS

We found geographic variation in the rate of pros-
thetic prescription for people with lower-limb amputation 
in the VA. Patients from the South were less likely to 
receive a prosthesis than patients from other areas of the 
country, and patients in the West and Northeast were 
most likely to receive one. These results are from models 
that control for important patient characteristics such as 
age, comorbidities, and living location prior to amputa-
tion. We also found that patients with ankle amputation 
were most likely to receive a prosthesis while those with 
TF amputation were least likely to receive one. These 
findings are consistent with prior research on receipt of 
other types of rehabilitation

Figure 2.
Kaplan-Meier curve showing probability of prosthetic prescrip-

tion by geographic region. Mid = Midwest.

 services after major ampu-
tation of a lower limb and suggest room for improvement 
in service delivery.
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