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Purpose: This study sought to measure and identify factors as-
sociated with satisfaction with care among veterans. The met-
rics were colelcted for those receiving prosthetic limb care at
the US Department of Veterans Affairs (VA) and US Department
of Defense (DoD) care settings and at community-based care
providers.

Methods: A longitudinal cohort of veterans with major upper
limb amputation receiving any VA care from 2010 to 2015 were
interviewed by phone twice, 1 year apart. Care satisfaction
was measured by the Orthotics and Prosthetics User’s Sur-
vey (OPUS) client satisfaction survey (CSS), and prosthesis sat-
isfaction was measured by the OPUS client satisfaction with
device (CSD), and the Trinity Amputation and Prosthetic Expe-
rience Scale satisfaction scales. The Quality of Care index, de-
veloped for this study, assessed care quality. Bivariate analyses
and multivariable linear regressions identified factors associ-
ated with CSS. Wilcoxon Mann-Whitney rank tests and Fisher
exact tests compared CSS and Quality of Care items at follow-
up for those with care within and outside of the VA and DoD.

Results: The study included 808 baseline participants and
585 follow-up participants. Device satisfaction and receipt of
amputation care in the prior year were associated with greater
satisfaction with care quality. Persons with bilateral amputa-
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tion were significantly less satisfied with wait times. Veterans
who received amputation care in the VA or DoD had better, but
not statistically different, mean (SD) CSS scores: 31.6 (22.6)
vs 39.4 (16.9), when compared with those who received care
outside the VA or DoD. Those with care inside the VA or DoD
were also more likely to have a functional assessment in the
prior year (33.7% vs 7.1%, P = .06), be contacted by providers
(42.7% vs 18.8%, P = .07), and receive amputation care infor-
mation (41.6% vs 0%, P =.002). No statistically significant dif-
ferences in CSS, Quality of Care scores, or pain measures were
observed between baseline and follow-up. In regression mod-
els, those with higher CSD scores and with prior year amputa-
tion care had higher satisfaction when compared to those who
had not received care.

Conclusions: Satisfaction with prosthetic limb care is associ-
ated with device satisfaction and receipt of care within the prior
year. Veterans receiving amputation care within the VA or DoD
received better care quality scores than those receiving pros-
thetic care outside of the VA or DoD. Satisfaction with care and
quality of care were stable over the 12 months of this study.
Findings from this study can serve as benchmarks for future
work on care satisfaction and quality of amputation rehabilita-
tive care.
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creased growth of the population of veter-
ans with conflict-related amputation from
recent military engagements. Among the
808 veterans with ULA receiving any care
in the US Department of Veterans Affairs
(VA) from 2010 to 2015 who participated
in our national study, an estimated 28 to
35% had a conflict-related amputation.!
The care of these individuals with ULA is
highly specialized, and there is a recognized
shortage of experienced professionals in
this area.?’ The provision of high-quality
prosthetic care is increasingly complex with
advances in technology, such as externally
powered devices with multiple functions.
The VA is a comprehensive, integrated
health care system that serves more than
8.9 million veterans each year. Interdisci-
plinary amputation care is provided within
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tation with the veteran, VA health care
providers (HCPs) prescribe prostheses and
services based on the clinical needs and fur-
nish authorized items and services to el-
igible veterans. Prescribed items and/or
services are furnished either by internal VA
resources or through a community-based
prosthetist who is an authorized vendor or
contractor. Although several studies have
reported that the majority of veterans with
ULA utilize VA services for at least some
aspects of their health care, little is known
about: (1) prosthetic limb care satisfaction
or the quality of care that veterans receive;
or (2) how care within the VA or Depart-
ment of Defense (DoD) compares with care
provided in the civilian sector.®®

Earlier studies that examined the amputa-
tion rehabilitation services received by veter-
ans with ULA pointed to quality gaps in care

mdedge.com/fedprac



and differences in satisfaction in the VA and
DoD when compared with the civilian sector
but were limited in their scope and method-
ology.™® A 2008 study of veterans of the Viet-
nam War, Operation Iraqi Freedom (OIF),
and Operation Enduring Freedom (OEF)
compared satisfaction by location of care re-
ceipt (DoD only, VA only, private only, and
multiple sources). That study dichotomized
response categories for items related to satis-
faction with care (satisfied/not), but did not
estimate degree of satisfaction, calculate sum-
mary scores of the items, or utilize validated
care satisfaction metrics. That study found
that a greater proportion of Vietham War vet-
erans (compared with OIF/OEF veterans re-
ceiving care in the private sector) agreed that
they “had a role in choosing prosthesis” and
disagreed that they wanted to change their
current prosthesis to another type.” The as-
sumption made by the authors is that much
of this private sector care was actually VA-
sponsored care prescribed and procured by
the VA but delivered in the community. How-
ever, no data were collected to confirm or re-
fute this assumption, and it is possible that
some care was both VA sponsored and deliv-
ered, some was VA sponsored but commer-
cially delivered, and in some cases, care was
sponsored by other sources and delivered in
still other facilities.

A 2012 VA Office of the Inspector Gen-
eral study of OIE OEEFE, and Operation New
Dawn (OND) veterans reported lower pros-
thetic satisfaction for veterans with upper
limb when compared with lower limb ampu-
tation and described respondents concerns
about lack of VA prosthetic expertise, diffi-
culty with accessing VA services, and dissatis-
faction with the sometimes lengthy approval
process for obtaining fee-basis or VA con-
tract care.® Although this report suggested
that there were quality gaps and areas for
improvement, it did not employ validated
metrics of prosthesis or care satisfaction and
instead relied on qualitative data collected
through telephone interviews.

Given the VA effort to enhance the quality
and consistency of its amputation care ser-
vices through the formal establishment of the
Amputation System of Care, which began in
2008, further evaluation of care satisfaction
and quality of care is warranted. In 2014 the
VA and DoD released the first evidence-based
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clinical practice guidelines (CPGs) for the re-
habilitation of persons with ULA.> The CPG
describes care paths to improve outcomes
and basic tenets of amputation rehabilitation
care and can be used to identify process ac-
tivities that are essential aspects of quality
care. However, the extent to which the CPG
has impacted the quality and timeliness of
care for veterans with ULA are presently un-
clear.

Thus, the purposes of this study were to:
(1) measure veteran satisfaction with pros-
thetic limb care and identify factors associ-
ated with service satisfaction; (2) assess
quality indicators that potentially reflect
CPG) adoption; (3) compare care satisfaction
and quality for those who received care in or
outside of the VA or DoD; and (4) evaluate
change in satisfaction over time.

METHODS

The study was approved by the VA Cen-
tral Institutional Review Board (IRB) (Study
#16-20) and Human Research Protection Of-
fice, U.S. Army Medical Research and De-
velopment Command. The sampling frame
consisted of veterans with major ULA who
received care in the VA between 2010 and
2015 identified in VA Corporate Data Ware-
house. We sent recruitment packages to non-
deceased veterans who had current addresses
and phone numbers. Those who did not opt
out or inform us that they did not meet eli-
gibility criteria were contacted by study in-
terviewers. A waiver of documentation of
written informed consent was obtained from
the VA Central IRB. When reached by the
study interviewer, Veterans provided oral in-
formed consent. At baseline, 808 veterans
were interviewed for a response rate of 47.7%
as calculated by the American Association for
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Public Opinion Research (AAPOR) method-
ology.? Follow-up interviews approximately
1 year later (mean [SD] 367 [16.8] days),
were conducted with 585 respondents for a
72.4% response rate (Figure).

Survey Content

Development and pilot testing of the survey
instrument previously was reported.! The
content of the survey drew from existing sur-
vey items and metrics, and included new
items specifically designed to address pat-
terns of amputation care, based on care goals
within the CPG. All new and modified items
were tested and refined through cognitive in-
terviews with 10 participants, and tested with
an additional 13 participants.

The survey collected data on demograph-
ics, amputation characteristics (year of am-
putation, level, laterality, and etiology),
current prosthesis use, and type of prosthe-
sis. This article focused on the sections of the
survey pertaining to satisfaction with pros-
thetic care and indicators of quality of care.
A description of the content of the full sur-
vey and a synopsis of overall findings are
reported in a prior publication.! The key in-
dependent, dependent, and other variables
utilized in the analyses reported in this man-
uscript are described below.

Primary Independent Variables

In the follow-up survey, we asked respon-
dents whether they had any amputation care
in the prior 12 months, and if so to indicate
where they had gone for care. We categorized
respondents as having received VA/DoD care
if they reported any care at the VA or DoD,
and as having received non-VA/DoD care if
they did not report care at the VA or DoD but
indicated that they had received amputation
care between baseline and follow-up.

Two primary outcomes were utilized;
the Orthotics and Prosthetics User’s Survey
(OPUS), client satisfaction with services scale
(CSS), and a measure of care quality spe-
cifically developed for this study. The CSS
is a measure developed specifically for or-
thotic and prosthesis users.!® This 11-item
scale measures satisfaction with prosthetic
limb services and contains items evaluat-
ing facets of care such as courtesy received
from prosthetists and clinical staff, care co-
ordination, appointment wait time, willing-
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ness of the prosthetist to listen to participant
concerns, and satisfaction with prosthesis
training. Items are rated on a 4-point scale
(strongly agree [1] to strongly disagree [4]),
thus higher CSS scores indicate worse satis-
faction with services. The CSS was adminis-
tered only to prosthesis users.

The Quality of Care assessment devel-
oped for this study contained items pertain-
ing to amputation related care receipt and
care quality. These items were generated by
the study team in consultation with repre-
sentatives from the VA/DoD Extremity Am-
putation Center of Excellence after review
of the ULA rehabilitation CPG. Survey ques-
tions asked respondents about the clinicians
visited for amputation related care in the
past 12 months, whether they had an an-
nual amputation-related checkup, whether
any clinician had assessed their function,
worked with them to identify goals, and/or
to develop an amputation-related care plan.
Respondents were also asked whether there
had been family/caregiver involvement in
their care and care coordination, whether
a peer visitor was involved in their initial
care, whether they had received informa-
tion about amputation management in the
prior year, and whether they had amputa-
tion-related pain. Those that indicated that
they had amputation-related pain were sub-
sequently asked whether their pain was well
managed, whether they used medication for
pain management, and whether they used
any nonpharmaceutical strategies.

Quality of Care Index

We initially developed 15 indicator items
of quality of care. We selected 7 of the
items to create a summary index. We omit-
ted 3 items about pain management, since
these items were completed only by par-
ticipants who indicated that they had ex-
perienced pain; however, we examined
the 3 pain items individually given the im-
portance of this topic. We omitted an ad-
ditional 2 items from the summary index
because they would not be sensitive to
change because they pertained to the care
in the year after initial amputation. One of
these items asked whether caregivers were
involved in initial amputation management
and the other asked whether a peer visit oc-
curred after amputation. Another 3 items
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TABLE 1 Demographics of Respondents at Baseline and Follow-up

Amputation Care

Baseline | Follow-up Baseline | Follow-up
Characteristics (N =808) (n = 585) Characteristics (N = 808) (n = 585)
Age, mean (SD), y 63.3 (14.1) | 64.7 (13.6) Primary prothesis type, No. (%)
Body powered 357 (44.2) | 258 (44.1)
Time since amputation, mean (SD), y 31.4 (18.3) | 32.6(18.0) Myoelectric/hybrid 98 (12.1) 91 (15.6)
Cosmetic 24 (3.0 12 (2.1)
: Other/unknown 10 (1.2) 7(1.2)
Era of amputation, No. (%)
Before Vietnam 51 (6.3) 32 (5.5) N°Euser 3?9 <~:’82-2) 21 16 <32-9)
Vietnam War 259 (32.1) | 197 (33.7) Unknown 0(1.2) ©0.2)
After Vietnam through Gulf War 157 (19.4) | 111 (19.0) . .
After Gulf War to September 10, 2001 79(@.8) | es(i1.ey  Cuology of amputation, No. (%)
Combat injury 284 (35.2) | 200 (34.2)
September 11, 2001 to present 241 (29.8) | 163 (27.9) .
Ui 21 (2.6) 14 (2.4) Accident 510 (63.1) | 380 (65.0)
' ' Burn 94 (11.6) 69 (11.8)
Cancer 30 (8.7) 20 (3.4)
Male gender, No. (%) 787 (97.4) | 575 (98.3) Diabetes mellitus 12 (1.5) 4(0.7)
Infection 98 (12.1) 70 (12.0)
Race, No. (%)
White 605 (74.9) | 459 (78.5) Geographic region, No. (%)
Black 89 (11.0) 60 (10.3) Northeast 150 (18.6) | 108 (18.5)
Other (including mixed race) 39 (4.8) 32 (5.5) South 277 (34.3) | 201 (34.4)
Unknown 75(9.3) 34 (5.8) Upper Midwest 192 (23.8) | 146 (24.5)
West 189 (23.4) | 130 (22.2)
Hispanic or Latino, No. (%)
Yes 67 (8.3) 46 (7.9) Amputation care in prior year, No. (%)
No 704 (87.1) | 532 (90.9) Yes 185(22.9) | 118(20.2)
Unknown 37 (4.6) 7(1.2) No 597 (73.9) | 461 (78.8)
Unknown 26 (3.2) 6 (1.0
Empl t, No. (9
mployment, No. (%) 124 (15.4) Care in prior year to follow-up AND
Workings/student 93 (15.9) -
: 525 (65.0) between baseline and follow-up, No. (%) 113 (19.3)
Retired 400 (68.4)
. 102 (12.6)
Medical leave/other 68 (11.6) . . .
) — 57 (7.1) 24 (4.1) Location of care in period between
baseline and follow-up, No. (%) 76 (67.3)
Only VA care 54.4
Amputation level, No. (%) OnI§ DoD care 8 27_1;
Shoulder 94 (11.6) 63 (10.8) VA and DoD care 16 (14.2)
Transhumeral 276 (34.2) | 206 (35.2) Other care
Transradial 406 (50.3) | 293 (50.1)
Bilateral 32 (4.0 23 (3.9 Missing 8(7.1)

Abbreviations: DoD, US Department of Defense; VA, US Department of Veterans Affairs.

were omitted because they only were com-
pleted by small subsamples due to inten-
tional skip patterns in the survey. These
items addressed whether clinical HCPs dis-
cussed amputation care goals in the prior
year, worked to develop a care plan in the
prior year, or helped to coordinate care after
a move. Completion rates for all items con-
sidered for the index are shown in eAppen-
dix 1 (Available at doi:10.12788/fp.0096).
After item selection, we generated an index
score, which was the number of reported
“yes” responses to the seven relevant items.

Other Variables

We created a single variable called level/lat-
erality which categorized ULA as unilateral
or bilateral. We further categorized respon-
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dents with unilateral amputation by their am-
putation level. We categorized respondents as
transradial for wrist joint or below the elbow
amputations; transhumeral for at or above the
elbow amputations; and shoulder for shoul-
der joint or forequarter amputations. Partici-
pants indicated the amputation etiology using
7 yes/no variables: combat injury, accident,
burn, cancer, diabetes mellitus, and infection.
Participants could select = 1 etiology.

Primary prosthesis type was categorized as
body powered, myoelectric/hybrid, cosmetic,
other/unknown, or nonuser. The service era
was classified based on amputation date as
Before Vietnam, Vietham War, After Vietham
to Gulf War, After Gulf War to September
10, 2001, and September 11, 2001 to pres-
ent. For race, individuals with > 1 race were

MARCH 2021 « FEDERAL PRACTITIONER + 113



Amputation Care

TABLE 2 Service Satisfaction and Comparisons of Respondents With Unilateral and Bilateral Amputation

Orthotics and Prosthetics User’s Survey All, mean (SD) Unilateral, mean (SD) Bilateral, mean (SD) P
Client Satisfaction With Services (N =490) SH(n=27) TH(n=121) TR(n=313) All(n=461) (n=29) Value®
Prosthetist appointment within 1.9 (0.7) 2.1(0.8) 1.8(0.7) 1.8(0.7) 1.9 (0.7) 2.1 (0.6) .02
reasonable time

Received appropriate courtesy/ 1.6 (0.6) 1.6 (0.6) 1.5 (0.6) 1.6 (0.6) 1.6 (0.6) 1.8 (0.6) 14
respect from staff

Waited reasonable time to be seen 1.8 (0.7) 2.0 (0.9 1.7 (0.7) 1.8 (0.7) 1.8 (0.7) 2.1 (0.8) .04°
Fully informed about equipment 2.0 (0.8) 2.1 (0.9 1.9 (0.8) 2.0(0.8) 2.0(0.8) 2.2(0.7) 13
choices by staff

Opportunity to express concerns 1.7 (0.6) 2.0 (0.6) 1.6 (0.6) 1.7 (0.7) 1.7 (0.7) 1.9 (0.5) 14
regarding equipment to prosthetist

Prosthetist responsive to concerns 1.7 (0.6) 1.7 (0.6) 1.6 (0.6) 1.7 (0.6) 1.7 (0.6) 1.8 (0.6) A1
and questions

Satisfied with training in use/ 1.8 (0.7) 1.9 (0.7) 1.8(0.7) 1.8 (0.8) 1.8 (0.7) 2.0 (0.6) .09
maintenance of prosthesis

Prosthetist discussed possible 2.0(0.7) 2.1(0.6) 2.0(0.9) 1.9 (0.7) 2.0(0.7) 2.1(0.6) 16
problems with equipment

Staff coordinated services with 2.0 (0.7) 2.3(0.7) 1.9 (0.7) 1.9 (0.7) 2.0(0.7) 2.0 (0.6) .39
therapists/doctors

Decision making was collaborative 1.9 (0.7) 2.0 (0.6) 1.8 (0.7) 1.9(0.7) 1.9 (0.7) 2.0 (0.5) .18
with staff regarding care/equipment

Total score 36.2 (20.0) 422 (17.1) 33.4(20.8) 36.1(20.0) 35.8(20.1) 41.4 (18.3) .21

Abbreviations: SH, shoulder disarticulation or scapulothoracic amputation; TH, transhumeral or elbow disarticulation, TR, transradial or wrist disarticulation.
aWilcoxon rank-sum test compared scores between all unilateral amputation categories combined with bilateral amputation.

bStatistically significant.

classified as other. We classified participants
by region, using the station identification of
the most recent VA medical center that they
had visited between January 1, 2010 and De-
cember 30, 2015.

The survey also employed 2 measures of
satisfaction with the prosthesis, the Trinity
Amputation and Prosthetic Experience Scale
(TAPES) satisfaction scale and the OPUS Cli-
ent Satisfaction with Devices (CSD). TAPES
consists of 10 items addressing color, shape,
noise, appearance, weight, usefulness, reli-
ability, fit, comfort and overall satisfaction."!
Items are rated on a 5-point Likert scale from
very dissatisfied (1) to very satisfied (5). An
8-item version of the CSD scale was cre-
ated for this study, after conducting a Rasch
analysis (using Winsteps version 4.4.2) of
the original 11-item CSD. The 8 items as-
sess satisfaction with prosthesis fit, weight,
comfort, donning ease, appearance, durabil-
ity, skin contact, and pain. Items are rated
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on a 4-point scale from strongly agree (1) to
strongly disagree (4); higher CSD scores in-
dicate less satisfaction with devices. Psycho-
metric analysis of the revised CSD score was
reported in a prior publication.!* We also re-
ported on the CSS using the original 10-item
measure.

Data Analyses

We described characteristics of respondents
at baseline and follow-up. We used baseline
data to calculate CSS scores and described
scores for all participants, for subgroups of
unilateral and bilateral amputees, and for
unilateral amputees stratified by amputa-
tion level. Wilcoxon rank sum tests were
used to compare the CSS item and total
scores of 461 prosthesis users with unilateral
amputation and 29 with bilateral amputa-
tion. To identify factors that we hypothe-
sized might be associated with CSS scores at
baseline, we developed separate bivariate
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linear regression models. We added those
factors that were associated with CSS scores
at P < .1 in bivariate analyses to a multi-
variable linear regression model of factors
associated with CSS score. The P < .1 thresh-
old was used to ensure that relevant con-
founders were controlled for in regression
models. We excluded 309 participants with
no reported prosthesis use (who were not
asked to complete the CSS), 20 participants
with other/unknown prosthesis types, and
106 with missing data on amputation care in
the prior year or on satisfaction metrics. We
used baseline data for this analysis to maxi-
mize the sample size.

We compared CSS scores for those who
reported receiving care within or outside of
the VA or DoD in the prior year, using Wil-
coxon Mann-Whitney rank tests. We also
compared scores of individual quality of
care items for these groups using Fisher
exact tests. We chose to examine individual
items rather than the full Index because sev-
eral items specified care receipt within the
VA and thus would be inappropriate to uti-
lize in comparisons by site location; however,
we described responses to all items. In these
analyses, we excluded 2 respondents who
had conflicting information regarding loca-
tion of care. We used follow-up data for this
analysis because it allowed us to identify lo-
cation of care received in the prior year.

We also described the CSS scores, the
7-item Quality of Care Index and responses
to other items related to quality of care at
baseline and follow-up. To examine whether
satisfaction with prosthetic care or aspects of
care quality had changed over time, we com-
pared baseline and follow-up CSS and quality
of care scores for respondents who had mea-
sures at both times using Wilcoxon signed
ranks tests. Individual items were compared
using McNemar tests.

RESULTS

Respondents were 97.4% male and included
776 unilateral amputees and 32 bilateral am-
putees with a mean (SD) age of 63.3 (14.1)
years (Table 1). Respondents had lost their
limbs a mean (SD) 31.4 (14.1) years prior,
and half were transradial, 34.2% trans-
humeral, and 11.6% shoulder amputation.
At baseline 185 (22.9%) participants received
amputation-related care in the prior year and
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TABLE 3 Multivariate Linear Regression Model
Predicting Care Satisfaction at Baseline (n = 373)?

OPUS
Service Satisfaction

Variables B P Value
OPUS CSD 0.7 <.001°
TAPES -2.9 12
Amputation care in prior years

No (ref)

Yes -5.1 .003°
Prothesis type

Body powered (ref)

Myoelectric/hybrid -2.2 25
Cosmetic 2.9 46
Race

White (ref)

Black 2.4 185
Other/mixed 1.0 .78
Unknown 1.8 .59
Geographic region

Northeast -3.1 .18
South (ref)

Upper Midwest -2.7 22
West -0.4 .85

Abbreviations: CSD; client satisfaction device; CSS, client satisfaction survey; OPUS,
Orthotics and Prosthetics User’s Survey; TAPES, Trinity Amputation and Prosthetic

Experience Scale.
3R? = 0.46.

bStatistically significant.

118 (20.2%) participants received amputa-
tion-related care within 1 year of follow-up.
Of respondents, 113 (19.3%) stated that their
care was between baseline and follow-up and
89 (78.8%) of these received care at either
the VA, the DoD or both; just 16 (14.2%) re-

ceived care elsewhere.

Mean (SD) CSS scores were highest
(lower satisfaction) for those with ampu-
tation at the shoulder and lowest for those
with transhumeral amputation: 42.2 (20.0)
vs 33.4 (20.8). Persons with bilateral am-
putation were less satisfied in almost every
category when compared with those with
unilateral amputation, although the total
CSS score was not substantially different.
Wilcoxon rank sum analyses revealed sta-
tistically significant differences in wait time
satisfaction: bilateral amputees were less
satisfied than unilateral amputees. Fac-
tors associated with overall CSS score in
bivariate analyses were CSD score, TAPES
score, amputation care receipt, prosthesis
type, race, and region of care (eAppendix 2,
available at doi:10.12788/fp.0096).
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TABLE 4 Comparison of Care Satisfaction and Quality of Care Items by Care

Location at Follow-up

Care in VA or DoD Community Care

Criteria (n =89) (n=14) P Value
OPUS CSS, No. [mean, (SD)J° 62 [31.6 (22.6)] 7 [38.0 (17.7)] .35°
Quality of care, No. (%)

VA-care specific items

Prosthetic/amputation checkup at VA in prior year 61 (68.5) 0 (0.0 <.001ed
Prosthetic/amputation checkup by phone in prior year 17 (19.1) 0 (0.0) 12

Other

Functional assessment in prior year 30 (33.7) 1(7.1) .06°

Amputation-related care in prior yeare 89 (100.0) 14 (100.0) .99°

Contacted by any care provider outside appointments 38 (42.7) 2(14.3) .07°

Family or caregiver involved in care in prior year 28 (31.5) 2(14.3) .34¢

Received amputation care education in prior year 37 (41.6) 0 (0.0) .002¢d
Pain management

Well managed 43 (63.2) 3 (60.0) .99¢

With medication 31 (44.9) 1 (20.0) .38°

Other strategy 39 (57.4) 4 (80.0) .64°
Initial amputation care

Family or caregiver involved in initial amputation management 48 (55.2) 9 (64.3) .58¢

Peer visit after amputation 28 (31.8) 4 (28.6) .99¢
Low response rate items

Discussed amputation care goals in prior year 26 (54.2) 0 (0.0 .05¢

Worked to develop care plan in prior year 17 (65.4) NA NA

Any HCP helped coordinate care with new HCP after 2 (33.3) 0 (0.0) .99¢

move in past year

Abbreviations: CSS; client satisfaction survey; DoD, US Department of Defense; HCP, health care provider; OPUS, Orthotics
and Prosthetics User’s Survey; VA, US Department of Veterans Affairs.

aHigher numbers are worse satisfaction.
®Wilcoxon Mann-Whitney test.

°Fisher exact test.

dStatistically significant.

eAll respondents reported amputation care in prior year in an earlier survey.

In the multivariate regression model of
baseline CSS scores, only 2 variables were
independently associated with CSS scores:
CSD score and recent amputation care (Table
3). For each 1-point increase in CSD score
there was a 0.7 point increase in CSS score.
Those with amputation care in the prior year
had higher satisfaction when compared with
those who had not received care (P = .003).

For participants who indicated that they
received amputation care between baseline
and follow-up, CSS mean (SD) scores were
better, but not statistically different, for
those who reported care in the VA or DoD
vs private care, 31.6 (22.6) vs 38.0 (17.7)
(Table 4). When compared with commu-
nity-based care, more participants who re-
ceived care in the VA or DoD in the prior
year had a functional assessment in that
time period (33.7% vs 7.1%, P = .00), were
contacted by HCPs outside of appointments
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(42.7% vs 18.8%, P = .07), and received in-
formation about amputation care in the
prior year (41.6% vs 0%, P =.002). There
was no difference in the proportion whose
family/caregivers were involved in care in
the prior year.

No statistically significant differences were
observed in paired comparisons of the CSS
and Quality of Care Index at baseline or fol-
low-up for all participants with data at both
time points (Table 5; eAppendix 3 avail-
able at doi:10.12788/fp.0096). Individual
pain measures did not differ significantly be-
tween timepoints. Quality Index mean (SD)
scores were 1.3 (1.5) and 1.2 (1.5) at base-
line and follow-up, respectively (P = .07).
For the 214 prosthesis users with longitudi-
nal data, baseline CSS mean (SD) scores were
generally worse at baseline than at follow-up:
34.4 (19.8) vs 32.5 (21.0) (P = .23). Fam-
ily/caregiver involvement in amputation care
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TABLE 5 Baseline and Follow-up Care Satisfaction and Quality of Care

Total, Baseline, Follow-up,

Criteria No. mean (SD) mean (SD) P Value
Orthotics and Prosthetics User’s Survey lient satisfaction survey 214 34.4(19.8) 32.5(21.0) 242
Quality of Care Index (7 items) 563 1.3(1.5) 1.2 (1.5 .062
US Department of Veterans Affairs-care specific items No. (%) No. (%)
Prosthetic/amputation checkup at VA in prior year 581 146 (25.1) 136 (23.4) 374
Prosthetic/amputation checkup by phone in prior year 581 32 (5.5) 43 (7.4) 202
Other items

Functional assessment in prior year 573 108 (18.9) 95 (16.6) .25°

Amputation-related care in prior year 579 138 (23.9) 118 (20.5) .08°

Contacted by any care provider outside appointments 579 139 (24.0) 137 (23.7) .86°

Family or caregiver care involvement in prior year 581 142 (24.4) 103 (17.7) .0007°

Received amputation care education in prior year 576 71 (12.3) 74 (12.9) .75
Pain

Well managed 289 190 (65.7) 177 (61.3) 160

Manage using medication 299 163 (54.5) 157 (52.5) .54p

Manage using other strategy 297 138 (46.5) 143 (48.2) .65°
Low response rate

Discussed amputation care goals in prior year 61 31 (50.8) 32 (52.5) .99°

Developed care plan in prior year 21 16 (76.2) 14 (66.7) .69°

Any care providers helped coordinate care with new care 11 19.1) 19.1) .99°

providers after move in past year

aWilcoxon Mann-Whitney test.
®McNemar test.
cStatistically significant.

was significantly higher in the year before 5.1 points better than those who had not re-
baseline when compared with the year prior  ceived recent care. Although causality can-
to follow-up (24.4% vs 17.7%, P = .001).  not be determined with this investigation, this
There were no other statistically significant  finding highlights an important relationship
differences in Quality of Care items between  between frequency of care and satisfaction,

baseline and follow-up. which can be leveraged by the VA in future
care initiatives. Care satisfaction was also bet-
DISCUSSION ter by 0.7 points for every 1-point decrease

Our longitudinal study provides insights  (indicating higher satisfaction) in the OPUS
into the experiences of veterans with major ~ CSD prosthetic satisfaction scale. This finding
ULA related to satisfaction with prosthetic  isnt surprising, given that a major purpose of
limb care services and receipt of amputation-  prosthetic limb care services is to procure and
related care. We reported on the development fit a satisfactory device. To determine whether
and use of a new summary measure of ampu-  these same relationships were observed in the
tation care quality, which we designed to cap-  smaller, longitudinal cohort data at follow-up,
ture some of the key elements of care quality =~ we repeated these models and found similar
as provided in the VA/DoD CPG.? relationships between recent care receipt and
We used baseline data to identify factors in-  prosthesis satisfaction and satisfaction with
dependently associated with prosthetic limb  services. We believe that these findings are
care satisfaction as measured by a previously = meaningful and emphasize the importance
validated measure, the OPUS CSS. The CSS  of both service and device satisfaction to the
addresses satisfaction with prosthetic limb  veteran with an ULA. Lower service satisfac-
services and does not reflect satisfaction with  tion scores among those with amputations
other amputation care services. We found that  at the shoulder and those with bilateral limb
persons who received amputation care in the  loss suggest that these individuals may bene-
prior year had CSS scores that were a mean  fit from different service delivery approaches.
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We did observe a difference in satisfaction
scores by geographic region in the follow-
up (but not the baseline) data with satisfac-
tion higher in the Western vs the Southern
region (data not shown). This finding sug-
gests a need for continued monitoring of
care satisfaction over time to determine
whether differences by region persist. We
grouped respondents into geographic re-
gion based on the location where they had
received their most recent VA care of any
type. Many veterans receive care at multiple
VA locations. Thus, it is possible that some
veterans received their amputation care at
a non-VA facility or a VA facility in a differ-
ent region.

Our findings related to prosthetic limb
care services satisfaction are generalizable
to veteran prosthesis users. Findings may
not be generalizable to nonusers, because
in our study, the CSS only was administered
to prosthesis users. Thus, we were unable
to identify factors associated with care sat-
isfaction for persons who were not current
users of an upper limb prosthesis.

The study findings confirmed that most
veterans with ULA receive amputation-
related care in the VA or DoD. We com-
pared CSS and Quality of Care item scores
for those who reported receiving care at
the VA or DoD vs elsewhere. Amputation
care within the VA is complex. Some ser-
vices are provided at VA facilities and some
are ordered by VA clinicians but provided
by community-based HCPs. However, we
found that better (though not statistically
significantly different) CSS scores and sev-
eral Quality of Care items were endorsed
by a significantly more of those reporting
care in the VA or DoD as compared to else-
where. Given the dissemination of a reha-
bilitation of upper limb amputees CPG,
we hypothesized that VA and DoD HCPs
would be more aware of care guidelines
and would provide better care. Overall, our
findings supported this hypothesis while
also suggesting that areas such as caregiver
involvement and peer visitation may benefit
from additional attention and program im-
provement.

We used longitudinal data to describe
and compare CSS and Quality of Care
Index scores. Our analyses did not detect
any statistically significant differences be-
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tween baseline and follow-up. This finding
may reflect that this was a relatively stable
population with regard to amputation ex-
periences given the mean time since am-
putation was 31.4 years. However, we also
recognize that our measures may not have
captured all aspects of care satisfaction or
quality. It is possible that there were other
changes that had occurred over the course
of the year that were not captured by the
CSS or by the Quality of Care Index. It is
also possible that some implementation and
adoption of the CPG had happened prior
to our baseline survey. Finally, it is possible
that some elements of the CPG have not yet
been fully integrated into clinical care. We
believe that the latter is likely, given that
nearly 80% of respondents did not report
receiving any amputation care within the
past year at follow-up, though the CPGs
recommend an annual visit.

Aside from recall bias, 2 explanations
must be considered relative to the low rate
of adherence to the CPG recommenda-
tion for an annual follow-up. The first is
that the CPG simply may not be widely ad-
opted. The second is that the majority of
patients with ULA who use prostheses use
a body-powered system. These tend to be
low maintenance, long-lasting systems and
may ultimately not need annual mainte-
nance and repair. Further, if the veteran’s
body-powered system is functioning prop-
erly and health status has not changed, they
may simply be opting out of an annual visit
despite the CPG recommendation. None-
theless, this apparent low rate of annual fol-
low-up emphasizes the need for additional
process improvement measures for the VA.

Strengths and Limitations

The VA provides a unique setting for a na-
tionally representative study of amputation
rehabilitation because it has centralized
data sources that can be used to identify
veterans with ULA. Our study had a strong
response rate, and its prosthetic limb care
satisfaction findings are generalizable to
all veterans with major ULA who received
VA care from 2010 to 2015. However, there
are limits to generalizability outside of this
population to civilians or to veterans who
do not receive VA care. To examine pos-
sible nonresponse bias, which could limit
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generalizability, we compared the baseline
characteristics of respondents and nonre-
spondents to the follow-up study (eAppen-
dix 4 available at doi:10.12788/fp.0096).
There were no significant differences in sat-
isfaction, quality of care, or receipt of am-
putation-related care between those lost to
follow-up and those with follow-up data.
Although, we did find small differences in
gender, race, and service era (defined by
amputation date). We do not believe that
these differences threaten the interpreta-
tion of findings at follow-up, but there may
be limits to generalizability of these find-
ings to the full baseline sample. The data
were from a telephone survey of veterans.
It is possible that some veterans did not re-
call their care receipt or did not understand
some of the questions and thus may not
have accurately answered questions related
to type of care received or the timing of that
care.

Our interpretation of findings compar-
ing care received within the VA and DoD or
elsewhere is also limited because we cannot
say with certainty whether those who indi-
cated no care in the VA or DoD actually had
care that was sponsored by the VA or DoD
as contract or fee-basis care. Just 8 respon-
dents indicated that they had received care
only outside of the VA or DoD in the prior
year. There were also some limitations in
the collection of data about care location.
We asked about receipt of amputation care
in the prior year and about location of any
amputation care received between baseline
and follow-up, and there were differences
in responses. Thus, we used a combination
of these items to identify location of care re-
ceived in the prior year.

Despite these limitations, we believe that
our study provides novel, important findings
about the satisfaction with prosthetic limb
care services and quality of amputation re-
habilitation care for veterans. Findings from
this study can be used to address amputa-
tion and prosthetic limb care satisfaction and
quality weaknesses highlighted and to bench-
mark care satisfaction and CPG compliance.
Other studies evaluating care guideline com-
pliance have used indicators obtained from
clinical records or data repositories.”*!> Fu-
ture work could combine self-reported sat-
isfaction and care quality measures with
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indicators obtained from clinical or repos-
itory sources to provide a more complete
snapshot of care delivery.

CONCLUSIONS

We reported on a national survey of veterans
with major upper limb loss that assessed sat-
isfaction with prosthetic limb care services
and quality of amputation care. Satisfaction
with prosthetic limb care was independently
associated with satisfaction with the prosthe-
sis, and receipt of care within the prior year.
Most of the veterans surveyed received care
within the VA or DoD and reported receiv-
ing higher quality of care, when compared
with those who received care outside of the
VA or DoD. Satisfaction with care and quality
of care were stable over the year of this study.
Data presented in this study can serve to di-
rect VA amputation care process improve-
ment initiatives as benchmarks for future
work. Future studies are needed to track sat-
isfaction with and quality of care for veterans
with ULA.
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