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ABSTRACT
Introduction: The purpose of this study was to identify the relation of daily prosthesis usage time (DPUT) of individuals with
amputation with quality of life (QoL) questionnaires.
Methods: The research was carried out on 125 individuals with amputation. Prosthetic-related parameters were searched, as well
as demographic data. A generic (Nottingham Health Profile [NHP]) questionnaire and a questionnaire specific to individuals
with amputation (Trinity Amputation and Prosthesis Experience Scales [TAPES]) QoL measurements were used.
Results: Ninety-one males and 28 females with a mean age of 42.4 ± 14.7 years participated in the study. The average DPUT was
11.1 ± 4.4 hrs/d. Study results showed that there was significant correlation between both of the QoL questionnaires (NHP and
TAPES) and DPUT. High correlation was determined between DPUT and NHP total score and NHP-Pain, and very high correlation
was found between DPUT and NHP–Physical Activity subscale. A moderate negative correlation was found between DPUT and
NHP–Energy Level, NHP–Emotional Reaction, NHP–Social Isolation, and NHP–Sleep. A moderate negative correlation was found
between DPUT and TAPES–Activity Restriction. A high correlation was found between DPUT and residual limb pain, prosthetic sat-
isfaction, time interval after amputation, and number of prosthetic fittings. A moderate correlation was found between DPUT and
walking aids, whereas a poor relationship was shown between phantom pain and DPUT.
Conclusions: This study showed that “the average DPUT” may be used in terms of short assessment of QoL of individuals with
amputation. The outcomes of this study pointed out that especially prosthetic-related parameters affected the QoL in individuals
with amputation. In problems resulting from routine assessment and questionnaires having somany items, a single-item question,
“the average DPUT,” may be used effectively in a shorter period and is helpful for organizing a rehabilitation program.
Clinical Relevance: A single-item question, “The average daily prosthesis usage time (DPUT),” be used effectively in a shorter
assessment of quality of life of individuals with amputation and is helpful for organizing a rehabilitation program.
(J Prosthet Orthot. 2022;34:241–245)
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Amputations from different lower-limb levels not only re-
strict daily living activities but also create impairments
presenting difficulties in coping with social and psycho-

logical problems. Because of constraints in walking and other
ambulation activities, quality of life (QoL) is also affected.1–6 It
was stated that individuals with lower-limb amputation have
more emotional and social problems when compared with
healthy volunteers of similar age and gender, and it was stated
that focusing on rehabilitation practices on improving mobility
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could increase the overall QoL.4 Reintegration to normal living
after rehabilitation using properly fitted prostheses generally im-
proves the QoL by adapting the individual with amputation to ev-
eryday activities. Research reports also state that demographic
characteristics and amputation-related factors are also effective in
determining or predicting the functional use of the prostheses.7–19

Determining the most effective factor on function is consequential
for professionals working in prosthetics.

Generic questionnaires and questionnaires specific to per-
sons with amputation are used in researching factors affecting life
quality of individuals with amputation.20 Objective feedback from
these questionnaires can only be achieved if there is sufficient
time, experienced health professionals, and educated persons
with amputation. In the lack of these criteria, simple and reliable
parameters are required.

There are studies on valid evaluation of QoL and health status
in diseases such as cancer, spinal cord injury, and heart disease
with the use of a single-item question.12–23 It has also been stated
that the use of the visual analog scale is effective in determining
the QoL of patients for those with chronic medical problems
and amputation.24–27

One factor that can influence the QoL in individuals with am-
putation is the duration of daily prosthesis use. Our experience
shows that individuals with lower-limb amputation with a longer
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daily prosthesis usage time (DPUT) do better in terms of psycho-
social, physical, and activity level. However, it is often difficult to
assess individuals with amputation in terms of these factors be-
cause of lack of time and lack of material in the clinical setting.
In addition, because amputation is a permanent disability, the
QoL evaluation of patients with questionnaires at intervals after
prosthesis and rehabilitation applications may be time-consuming
and may cause reluctance because of the lengthy questions. Be-
yond these, questions will be familiar in time, and this factor leads
patients to be bored with the questionnaire.

For this reason, our hypothesis was to investigate whether
the QoL can be determined through a single-item question
as “daily prosthesis usage time” or not. The purpose of the study
was to identify the relation of DPUT, using generic QoL ques-
tionnaires and questionnaires specific to individuals with
amputation.
Figure 1. Flow diagram of the participants.
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METHODS
Patients with lower-limb amputation were reviewed from the

Prosthetics and Biomechanics Department of Hacettepe Univer-
sity database. Three hundred ten individuals with lower-limb
amputation whose informative data were obtained from the da-
tabase were invited to participate in the study. The research was
carried out on 125 patients with amputation who accepted par-
ticipation in the investigation. Statistical data of 119 participants
were used to reach an outcome (Figure 1). The inclusion criteria
were having a lower-limb amputation and being older than
18 years, being literate, and having participated in a prosthetic re-
habilitation program, and using the prosthesis for at least 1 year.
Individuals who did not agree to participate were excluded from
the study. All participants gave their informed written consent be-
fore their inclusion in the study. The study was approved by the
Medical Ethics Committee of Hacettepe University (HEK 09/168).
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Residual-limb pain, phantom pain, prosthetic satisfaction,
time interval after amputation, DPUT, number of prosthetic fit-
tings, and walking aid usage were searched, as well as demo-
graphic data including age, sex, and amputation cause and level.

Residual-limb and phantom pain were recorded as “existing”
or “nonexisting,” whereas a visual analog scale was used to as-
sess prosthetic satisfaction. The subjects indicated their level
of prosthetic satisfaction on a 10-cm line on which 10 denotes
“extreme satisfaction” and 0 “extreme dissatisfaction.”28–30

Nottingham Health Profile (NHP), which is mostly preferred
among generic health questionnaires, and the Turkish version
of Trinity Amputation and Prosthetic Experiences Scale (TAPES),
which is specific to individuals with amputation, were used in this
study.31 The Turkish version of the NHP was used with permis-
sion. This survey includes the following six subdomains: energy
level (NHP-EL), physical activities (NHP-PA), pain (NHP-P), sleep
(NHP-S), emotional reaction (NHP-ER), and social isolation
(NHP-SI). The sum of the scores of each subdomain equals to
100 (poor QoL).32

The TAPES comprises two parts. The first part consists of the
three subscales as psychosocial adjustment (PSA), activity re-
striction (AR), and satisfaction with the prosthesis (SWP). The
second part of the TAPES determines the average duration of
daily prosthesis use, general health status, and physical capabil-
ities. The higher score of these subscales indicates better PSA,
increased restriction in performing activities, and greater satis-
faction with artificial limb, respectively.1

STATISTICAL ANALYSIS
Data were analyzed through the Statistical Package for the

Social Sciences program (SPSS 15.0, demo; SPSS Inc, Chicago,
IL, USA). Measurable variables were stated with mean and stan-
dard deviation, whereas categorical data were given by percent-
ages. Relation between the variables of nonparametric group
were done by Spearman correlation analysis. The correlation
for this study was about r = 0.26 with α = 0.05 and β = 0.20.
Sample size was found 123.

RESULTS
A total of 119 individuals with lower-limb amputation

(91 male and 28 female) with a mean age of 42.4 ± 14.7 years
participated in the study. The majority of the participants
(54.6%) had transtibial amputation, 24.4% of the participants
had transfemoral amputation, 4.2% had knee disarticulation,
Table 1. The correlation between DPUT and QoL

N = 119 NHP (EL) NHP (P) NHP (ER) NHP (SI) NHP (S) N

DPUT r −0.332 −0.486 −0.247 −0.277 −0.315
P <0.001b <0.001b 0.007a 0.002a <0.001b

aP < 0.05.
bP ≤ 0.001.
r, Spearman correlation; NHP, Nottingham Health Profile; EL, energy level; P, pa
TAPES, trinity amputation and prosthesis experience scales; PSA, psychosocial adj
daily prosthesis usage time; QoL, quality of life.
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8.4% had bilateral lower-limb amputations, 2.5% of the partici-
pants had hip disarticulation, and 5.9% had partial foot amputa-
tion. It was observed that 78 participants (65.5%) were not using
walking aids, whereas 41 participants (34.5%) could walk with
canes or crutches.

The leading amputation cause was determined to be trauma
(49.6%), followed by peripheral vascular diseases (25.2%). Con-
genital limb loss (15.1%) and cancer (6.7%) placed in the third
and fourth rows, whereas the other reasons for amputations
showed a percentage of 3.4. The mean time interval after ampu-
tation was found to be 15.8 ± 12.7 years, whereas the number of
prostheses was 4.5 ± 3.6 in this period. The average daily pros-
thetic use time was determined to be 11.1 ± 4.4 hrs/d.

Fifty-four patients experienced from residual limb pain, and
42 patients had phantom pain. Average prosthetic satisfaction
was determined to be 6.78 ± 2.79.

There was moderate negative correlation between DPUT and
NHP total score (r = −0.519, P < 0.001) and NHP-P (r = −0.486,
P < 0.001); good negative correlation between DPUT and
NHP-PA subscale (r = −0.615, P < 0.001). A low-to-moderate
negative correlation was found between DPUT and NHP-EL
(r = −0.332, P < 0.001), NHP-S (r = −0.315, P < 0.001). A low-
to-moderate negative correlation was found between DPUT
and TAPES AR (r = −0.335, P = 0.021) (Table 1).

A moderate correlation was found between DPUT and pros-
thetic satisfaction (r = 0.516, P < 0.001), time interval after am-
putation (r = 0.415, P < 0.001), and number of prosthetic
fittings (r = 0.402, P < 0.001). A low-to-moderate correlation
was found between DPUT and residual-limb pain (r = −0.351,
P < 0.001) and walking aids (r = −0.300, P = 0.001), whereas a
poor relationship was shown between phantom pain and DPUT
(r = −0.237, P < 0.05) (Table 2).
DISCUSSION
With this study, it was concluded that “DPUT” can be used to

evaluate the QoL of individuals with lower-limb amputation
with a single question.

There are several studies investigating factors effective on the
life quality of persons with amputation using different
questionnaires.24,33–36 Because of the evaluation of demo-
graphic characteristics, QoL is more negatively affected in fe-
males with amputation when compared with males.6,37,38 It
has been previously stated that the most important predictor
HP (PA) NHP Total TAPES-PSA TAPES-AR TAPES-SWP

−0.615 −0.519 0.192 −0.335 −0.029
<0.001b <0.001b 0.195 0.021a 0.844

in; ER, emotional reaction; SI, social isolation; S, sleep; PA, physical activity;
ustment; AR, activity restriction; SWP, satisfaction with the prosthesis; DPUT,
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Table 2. The amputation-related factors associated with daily prosthesis use time

N =
119

Residual Limb
Pain

Phantom
Pain

Prosthetic
Satisfaction

Time Interval After
Amputation

The Number of
Prosthesis

Walking
Aid

DPUT r −0.351 −0.237 0.516 0.415 0.402 −0.300
P <0.000 0.009a <0.001b <0.001b <0.001b 0.001b

aP < 0.05.
bP ≤ 0.001.
r, Spearman correlation; DPUT, daily prosthesis usage time.
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of QoL is “age,”6,24,39 and that there is a strong relation between
education level and QoL.39,40

The effect of demographic characteristics on life quality is
shown to be poor,41,42 whereas strong factors are stated to be
prosthetic-related parameters.35,37,40,43

When the total score of NHPwas investigated, it can be thought
that prosthetic-related parameters such as prosthesis usage time
are the factors affecting life quality. A good relation prominently
existed between the NHP physical activity subscale and DPUT.
Assessing the TAPES with DPUT showed a low-to-moderate corre-
lation with the TAPES-AR subdomain. The association of
activity-related subscores with daily prosthesis use in both generic
questionnaires and questionnaires specific to individuals with am-
putation can be explained by the necessity of using a prosthesis to
perform activities. As the duration of prosthesis use increases, the
decrease in activity limitation affects the QoL positively.

Already, various factors are shown to be vital in functional
prosthetic use, but the time interval after amputation and pros-
thetic rehabilitation to adapt the person with amputation to the
prosthesis in this interval is of great importance. Beyond this, it
is stated that independence and QoL were extensively affected by
the time interval after amputation.33,34,36 According to our expe-
rience, it was observed that individuals with amputation who
had good adaptation to prostheses could be more independent
by increasing their DPUT. As the DPUT is related to the in-
creased time interval after amputation, this brings an added
value to our findings.

Phantom pain and residual-limb pain affects functional pros-
thetic use. Pain leads to activity limitations causing diminishing
in walking distance and time. In the case of pain, individuals with
amputation could not perform the ambulatory activities suffi-
ciently.18,34,35,44 Outcomes of the study presented here also en-
hance this statement. If DPUT increases, because of the stresses
acting on the residual limb, atrophy of residual limb muscles
could exist with the requirement of a socket change that is the
reason of the rise in prosthetic fitting numbers. Therefore, it
can be postulated that number of prosthetic fittings increases
when the DPUT lengthens.

Because the DPUT presented a correlation both with NHP
and TAPES, it can be seen as the most significant factor related
with QoL. Increase in DPUT is therefore an indicator of decreas-
ing activity limitations, improving social participation, and QoL.

QoL is known to be affected by residual-limb pain, phantom
pain, time interval after amputation, number of prosthetic fittings,
244
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and the usage of walking aids related with daily prosthetic use
time.24,33–36 Consequently, it can be stated that DPUT is correlated
with both generic questionnaires and questionnaires specific to
individuals with amputation and is an effective indicator for QoL.

CONCLUSIONS
Outcome of the study pointed out that a question of “DPUT”

could be asked for receiving information about life quality of
persons with amputation who were provided with a prosthesis
or will be fitted with a new one and will receive rehabilitation.
The feedback from the question will be cardinal in planning an
extensive prosthetic rehabilitation program to improve DPUT,
functional capabilities, social participation, and finally QoL.

In the authors' opinion, QoL of individuals with lower-limb
amputation can be assessed through a single-item question by
rehabilitation-related health care professionals because of easy
use in clinical settings. In problems resulted from routine as-
sessment and questionnaires having so many items, a single
question can be used effectively in a shorter period and a rehabil-
itation program can be organized practically.
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