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ABSTRACT. Gallagher P, MacLachlan M. The Trin
mputation and Prosthesis Experience Scales and qual

ife in people with lower-limb amputation. Arch Phys M
ehabil 2004;85:730-6.

Objectives: To undertake preliminary research into qua
f life (QOL) for a group of people with a lower-limb amp

ation and to investigate what aspects of the “prosthetic e
ience” are most strongly associated with QOL using the T
ty Amputation and Prosthesis Experience Scales (TAPE

Design: Cross-sectional survey.
Setting: Prosthetic limb fitting center.
Participants: Sixty-three people older than 18 years w

nilateral lower-limb amputation.
Interventions: Not applicable.
Main Outcome Measures: The TAPES and the Wor
ealth Organization Quality of Life Questionnaire—Brief V
ion.
Results: There were no significant differences in any of
OL domain scores (physical health, psychological, social

ionships, environmental) arising from age, gender, level of
utation, or cause of amputation. However, there were signi
ifferences depending on the length of time living with the p

hesis and the degree of prosthetic use. Stepwise regressio
ified different significant predictors for each domain of QOL

Conclusions: These findings support the claim that
APES can be used to evaluate QOL for this patient gr
urther research is warranted to learn how sensitive the
nd its items are to change in clinical status.
Key Words: Amputation; Quality of life; Rehabilitation.
© 2004 by the American Congress of Rehabilitation Medi-

ine and the American Academy of Physical Medicine and
ehabilitation

HE WORLD HEALTH ORGANIZATION defines healt
as a state of complete physical, mental, and social

eing and not merely the absence of disease or infirmity.
herefore important that a measure of health includes an
ation of well-being that is not solely related to the indivi
l’s physical well-being. The development of the Trinity A
utation and Prosthesis Experience Scales1 (TAPES) is
onsistent with this philosophy. It is a brief self-administe
nventory designed to be used in the context of a multidim
ional assessment of adjustment to a prosthetic limb.
uestionnaire comprises psychosocial adjustment, activit
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triction, and prosthetic satisfaction domains, each with 3
cales. It also explores the experience of residual limb
hantom limb pain, and other medical problems, thereb
orporating both the physical and psychosocial aspects o
ustment. Its theoretical and empirical foundation and the
iminary demonstration of good reliability and validity arg
or its applicability as a supplement to clinical assessmen
ts contribution as a research tool.1 Its aim is to enable a
xamination of the psychosocial processes involved in ad

ng to an artificial limb, the specific demands of wearin
rosthesis, and the potential sources of maladjustment. F
esearch perspective, the TAPES can facilitate the explor
f the relationships between different variables and the id
cation of those factors, which promote successful rehab
ion and adjustment to wearing a lower-limb prosthesis.
verall aim is to provide a mechanism that may allow
ssessment and planning of future care programs to be
fficient, comprehensive, and effective.1

The process of adjustment after an amputation is life
nd multifaceted, involving psychosocial as well as phys

unctional adjustment. However, the literature deals prim
ith physical aspects of the adjustment process.2-7 Very re-
ently, there has been an attempt to redress this imbalan
elating psychosocial variables to the adjustment proces8-19;
owever, quality of life (QOL) remains a relatively poo
esearched concept within this field. Desmond and M
achlan20 assessed the profile of psychology in prosthetic
rthotic research, as evidenced by a thematic analysis o
rticles in the journalProsthetics and Orthotics International.
he search termquality of life yielded only 3 articles; howeve
one of these focused exclusively on QOL. This tren
pparent across much of the literature relating to prosth
nd lower-limb amputation, despite the fact that there has
n apparent upsurge in the number of QOL studies within
eld of health. Furthermore, those studies relating to amp
ion in which QOL is a predominant theme have mostly b
ndertaken with specific client groups—for example, vasc
atients,21-23 grade III open tibial fractures,24 and nonvascula
atients.25 Alternatively, studies26 have compared ampute
ith other client groups. However, these studies have
eneric health-related QOL (HRQOL) measures (eg, Not
am Health Profile,27 Medical Outcomes Study 36-Item Sho
orm Health Survey28 [SF-36]), except for that by Harness a
inzur,22 who used the Prosthesis Evaluation Questionna29

PEQ), which is a prosthesis-related QOL questionnaire
evelopment of which occurred separately from, but at
ame time as, the TAPES.
Despite the increase in the number of generic and dis

pecific instruments developed to assess QOL,30 to date only 1
OL measure specific to amputation, the PEQ, has emerg
as developed on a conceptual framework of HRQOL and
ists of 4 prosthesis function scales, 2 mobility scales, 3 ps
ocial scales, and 1 well-being scale. Part of the validation o
uestionnaire involved correlating the scales against crit
easures; the SF-36,28 a well-established generic HRQOL inst
ent; the social interaction subscale of the Sickness Im
rofile31 (SIP); and the Profile of Mood States–Short For32

f
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731TAPES AND QUALITY OF LIFE, Gallagher
POSM-SF). As expected, the ambulation scale of the PEQ cor-
elated strongly with the physical subscale of the SF-36.29 The
ocial burden scale of the PEQ showed a strong negative corre-
ation with the SIP social interaction score; that is, experiencing
ower social burden on the PEQ was associated with fewer social
nteraction problems on the SIP.29 Finally, a feeling of well-being
n the PEQ was associated with lower mental distress on the
OMS-SF.29

Some studies have examined the correlates of QOL. For exam-
le, Matsen et al33 explored the correlates of QOL in people with
lower-extremity amputation and found that QOL correlated with

he comfort of the residual limb; the condition of the contralateral
imb; the comfort, function, and appearance of the prosthesis;
ocial factors; and the ability to exercise recreationally. However,
heir QOL measure was a single item. Furthermore, few studies
ave examined the predictors of QOL. Van der Schans et al34

xplored HRQOL in people with a lower-limb amputation and
ound that, although people with phantom limb pain had a poorer
RQOL than people without phantom limb pain, the most im-
ortant amputation-specific determinants of HRQOL, using the
utch version of the SF-36, were walking distance and stump
ain. Importantly, Rybarcyzk and colleagues35,36 have undertaken
he only research that investigates psychosocial factors as statis-
ical predictors of QOL in people with a lower-limb amputation.
ybarcyzk35 found body image, perceived social support, self-

ated health, and time since amputation to be the best set of
redictors for QOL. Behel36 found that a feeling of vulnerability
ccounted for a significant portion of the variance in QOL ratings:
ore specifically, higher levels of vulnerability were associated
ith lower QOL. However, both of these studies only used a
-item measure, and given the widely recognized multidimen-
ional nature of QOL, it is important to investigate QOL more
omprehensively.

QOL has been defined by the World Health Organization
uality of Life (WHOQOL) Group as individuals’ perceptions of

heir position in the context of the culture and value systems in
hich they live and in relation to their goals, expectations, stan-
ards, and concerns.37 Recognition of this breadth of QOL is
mportant for meaningful rehabilitation of people with amputa-
ions. Another study1 using the TAPES reported a cursory explo-
ation of QOL, but only as a means of establishing construct
alidity of TAPES subscales. That study did not seek to investi-
ate the TAPES’ multivariate ability to predict QOL. Given that
revious research shows the relationship among activity, adjust-
ent, pain, and satisfaction and that these facets and others are all

ssessed by the TAPES, it may be that the TAPES could play an
mportant role in predicting the breadth of QOL domains, de-
cribed above. The purpose of our study was therefore to inves-
igate whether multivariate combinations of TAPES subscales are
mportant in predicting different domains in QOL.

METHODS

articipants
Of 169 potential respondents, 63 people (37% response rate)

eturned completed questionnaires and were included in this
tudy. The characteristics of the sample are outlined in table 1. As
an be seen, the sample was predominantly male, with the prev-
lent cause of amputation being trauma or accident. In addition,
he most common level of amputation was below knee.

easures

World Health Organization Quality of Life Questionnaire.
he World Health Organization Quality of Life Questionnaire

Brief Version)37 (WHOQOL-BREF) considers QOL as a
road-ranging concept affected in a complex way by the per-
on’s physical health, psychologic state, social relationships,
nd relationship to salient features of the environment. There-
ore, it produces scores for 4 domains related to QOL: physical,
sychological, social relationships, and environment. The in-
trument consists of 28 items with 5-point Likert scales for all
tems. The WHOQOL-BREF domain scores show good inter-
al consistency and test-retest reliability, content validity, and
iscriminant validity. The WHOQOL-BREF significantly dis-
riminated between ill and well respondents.37 These statistics
ere based on 3 samples (N�4802, N�3882, N�2369) from
3 field centers in 18 countries. With respect to people with
isease or impairment, this group included patients from pri-
ary care settings, hospitals, and community care settings, and

t included data from a number of specific populations (eg,
eople with schizophrenia, cataracts, diabetes, cancer). The
HOQOL Group37 envisaged the WHOQOL-BREF to be of

se in studies that require a brief assessment of QOL and to
ealth professionals in the assessment and evaluation of treat-
ent efficacy. The WHOQOL-BREF places primary impor-

ance on the perception of the individual. By focusing on
ndividuals’ own views of their well-being, the instruments
nquire not only about the functioning of people with certain
iseases and disorders but also about how satisfied the patients
re with their functioning and with effects of treatment.

Trinity Amputation and Prosthetic Experience Scales.
s well as requesting demographic and disability-related data

egarding gender, age, cause and type of amputation, length of
ime living with the prosthesis, and degree of prosthetic use, the
APES1 consist of 9 subscales. There are 3 psychosocial sub-
cales: general adjustment (eg, I have adjusted to having an
rtificial limb), social adjustment (eg, I don’ t mind people asking
bout my artificial limb), and adjustment to limitation (eg, being
n amputee means that I can’ t do what I want to do). Each of these
ubscales contains 5 items, which are measured along a 5-point
ating scale (strongly disagree, disagree, neither agree nor dis-
gree, agree, strongly agree). Scores range from 5 to 25, with
igher scores indicating greater levels of adjustment. The TAPES
lso contain 3 activity restriction subscales: functional activity

Table 1: Sample Characteristics

Variable n %

Gender
Men 44 69.8
Women 19 30.2

Cause of amputation
Congenital 7 11.1
Cancer 14 22.2
Trauma 27 42.9
Other 15 23.8

Level of amputation
Below knee 36 57.1
Above knee 25 39.7
Not specified 2 3.2

Variable Mean � SD Range

Age (y) 47.45�18.4 19–84
Length of time living with

prosthesis 9.9�9.2y 2 mo–47.25y
Degree of prosthetic use

(h) 13.2�3.9 0–19

bbreviation: SD, standard deviation.
Arch Phys Med Rehabil Vol 85, May 2004
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A

estriction (eg, walking 100yd [90m]), social activity restriction
eg, visiting friends), and athletic activity restriction (eg, sport and
ecreation). Each of these activity restriction subscales contains 4
tems, which are measured along a 3-point scale (not at all limited,
imited a little, limited a lot). Scores range from 3 to 12, with
igher scores indicating greater activity restriction. There are 3
dditional subscales that assess satisfaction with the prosthesis,
easured along a 5-point scale (very dissatisfied, dissatisfied,

either dissatisfied nor satisfied, satisfied, very satisfied). The
unctional satisfaction subscale contains 5 items (eg, reliability),
ith a potential score range from 5 to 25. There are 5 items in the

esthetic satisfaction subscale (eg, color), with a potential score
ange from 4 to 20. Because weight satisfaction contains only 1
tem, scores in this subscale range from 1 to 5. Higher scores in
ach of the satisfaction subscales indicate greater satisfaction with
he prosthesis. Each of the psychosocial, activity restriction, and
atisfaction scales shows high internal reliability using the Cron-
ach � (range, .75–.89) and good face, content, construct, and
redictive validity.1

The TAPES also look at the experience of phantom limb
ain, residual limb pain, and other medical problems not re-
ated to the amputation. Each of the aforementioned is subdi-
ided into questions relating to (1) whether that type of pain is
xperienced, (2) how often it is experienced, (3) how long each
pisode lasts, (4) how the level of pain can be described, and
5) the extent to which it interferes with daily life. This section
f the TAPES also incorporate 2 items requesting respondents
o rate their general health and physical capabilities measured,
long a 5-point scale (very poor, 1; very good, 5).

rocedure
After ethics approval from the management of the Limb

itting Centre was received, hospital charts of potential partic-
pants attending the Limb Fitting Clinic in Cappagh National
rthopaedic Hospital, Dublin, Ireland were reviewed. The pre-

election criteria included a requirement that the participants be
t least 18 years old and have had a unilateral lower-limb
mputation. A covering letter, the questionnaire, and a
tamped, addressed envelope were posted to 169 people. A
hort reminder card was sent 2 weeks after the initial mailing.

tatistical Analysis
In terms of investigating the relationship between each of the

OL domains and demographic and disability-related vari-
bles, Pearson r correlations and 1-way analyses of variance
ANOVAs) were undertaken. Pearson r correlations were used
o investigate whether there were relationships between each of
he QOL domains and age, length of time with the prosthesis,
nd degree of prosthetic use. ANOVAs were used to investi-
ate whether there were differences in each of the QOL do-
ains depending on gender, level of amputation, and cause of

mputation. Only significant results are reported here.
Multiple regression was used to investigate what aspects of

he TAPES, if any, were predictive of each of the QOL do-
ains. A stepwise approach was used to determine the best

ombination of variables for predicting each domain of QOL,
ecause it is considered the best method for exploratory pur-
oses.38 Table 2 provides information on the predictor vari-
bles.

As part of the regression analysis, the assumptions under-
inning the use of regression were checked for any violations.
he assumption of normality, linearity, homoscedasticity, and

ndependence of residuals was tested using residual scatter-
lots. The possible presence of multivariate outliers was de-
ected using Mahalanobis distance and residual scatterplots.

ulticolinearity, referring to high correlations among the in-
rch Phys Med Rehabil Vol 85, May 2004
ependent variables, which can affect the interpretation of any
elationships between the independent and dependent vari-
bles, was detected by examining the correlation matrix, tol-
rances, and variance inflation factor.

RESULTS

There were no significant relationships between age and
ach of the QOL domain scores. There was a significant
elationship between length of time living with the prosthesis
nd each of physical health (r�.26, P�.05), social relation-
hips (r�.29, P�.05), and the environment (r�.33, P�.01)
cales on the WHOQOL. There was also a significant relation-
hip between degree of prosthetic use and both the psycholog-
cal domain (r�.29, P�.05) and the social relationships do-

ain (r�.50, P�.001). There were no significant differences in
ny of the QOL domains arising from gender, level of ampu-
ation, and cause of amputation.

ssumption Testing for Regression Analysis

No univariate outliers were found for any of the regressions
ndertaken. The normal plot of regression-standardized resid-
als for each of the dependent variables (ie, physical domain,
sychological domain, social relations domain, and environ-
ental domain of WHOQOL) indicated a relatively normal

istribution. From the scatterplot of residuals against predicted
alues, it was evident that there was no clear relationship
etween the residuals and the predicted values, which is con-
istent with the assumption of linearity. This also applied to
ach of the dependent variables. In terms of the Mahalanobis
istance values, no distance was greater than the critical value
f the chi-square analysis at an � level of .001 (ie, 42.3), so it
as concluded that there were no multivariate outliers among

he independent variables.
The first step in the assessment of multicolinearity was an

xamination of the bivariate correlations (see table 3). Accord-
ng to Hair et al,39 the presence of high bivariate correlations
generally those �0.9) is the first indication of substantial
olinearity. There were no bivariate correlations above 0.9. The
olerance values are a measure of the correlation between the
redictor variables and can vary between 0 and 1. The closer to
ero the tolerance value is for a variable, the stronger the
elationship between this and the other predictor variables.
ecause there were no variables that had a very low tolerance

ie, �.01), there was little evidence of multicolinearity in any
f the regression equations.40 Variance inflation factor is an
lternative measure of colinearity in which a large value
�10)41 indicates a strong relationship between predictor vari-
bles. No variance inflation factor value for any of the regres-
ion equations exceeded 10. Based on the above analysis, it
ppeared that none of the multivariate assumptions for regres-
ion would be violated by our data set.

OL: Physical Health Domain

The general adjustment subscale, functional restriction sub-
cale, physical capabilities rating, experience of residual limb
ain, health rating, and the adjustment to limitation subscale
redicted a significant proportion of the variance (84%) in the
hysical health domain of QOL (see table 4). On the TAPES,
igher scores on general adjustment and adjustment to limita-
ion, a more favorable physical capabilities and health rating, a
ower score on functional restriction, and an absence of resid-
al limb pain were related to higher levels of QOL associated
ith physical health.
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OL: Psychological Domain
General adjustment and social adjustment subscales, level of

mputation, aesthetic satisfaction with prosthesis, and physical
apabilities rating, as measured by the TAPES, predicted a
ignificant proportion of the variance (72%) in the psycholog-
cal domain of QOL (see table 4). Specifically, higher scores on
eneral and social adjustment and aesthetic satisfaction with
rosthesis, a more favorable rating of physical capabilities, and
bove-knee limb loss were associated with a more positive
core on the psychological domain of the WHOQOL.

OL: Social Domain
TAPES ratings of social adjustment, degree of prosthetic

se, and length of time with prosthesis predicted 63% of the
ariance in the social relationships domain of QOL (see table
). The results indicate that higher scores on social adjustment,
ore hours of prosthetic use, and a longer time living with the

rosthesis were associated with more positive scores on the
ocial relationships domain of the WHOQOL.

OL: Environment Domain
Finally, the general adjustment subscale of the TAPES pre-

icted a significant proportion of the variance (44%) in the

Table 2: Variables

Variable Response Format

Physical health (QOL) 5-point scale
Psychological (QOL) 5-point scale
Social relations (QOL) 5-point scale
Environmental (QOL) 5-point scale
Gender Men/women
Age Year
Length of time living with

prosthesis
Months

Level of amputation Below knee/above knee
General adjustment 5-point scale (strongly agree–

strongly disagree)
Social adjustment 5-point scale (strongly agree–

strongly disagree)
Adjustment to limitation 5-point scale (strongly agree–

strongly disagree)
Athletic activity restriction 3-point scale (not at all limited–

limited a lot)
Functional restriction 3-point scale (not at all limited–

limited a lot)
Social restriction 3-point scale (not at all limited–

limited a lot)
Weight satisfaction 5-point scale (very dissatisfied–

very satisfied)
Aesthetic satisfaction 5-point scale (very dissatisfied–

very satisfied)
Functional satisfaction 5-point scale (very dissatisfied–

very satisfied)
Degree of prosthetic use Hours (daily use)
Health rating 5-point scale (very poor–very

good)
Physical capabilities

rating
5-point scale (very poor–very

good)
Residual limb (stump)

pain
Yes/No

Phantom limb pain Yes/No
Other medical problems Yes/No

bbreviations: max, maximum; min, minimum; NA, not available.
nvironment domain of the WHOQOL (see table 4). Again,
igher scores on the TAPES general adjustment subscale were
ssociated with more positive ratings on the WHOQOL envi-
onment domain.

DISCUSSION

The ability of the TAPES to predict a significant amount of
ariance for each of the 4 domains of QOL identified by the
HOQOL highlights the potential usefulness of the TAPES as
disorder-specific index of QOL for amputees. In particular,

he ability of the TAPES to account for 84% of the variance in
he physical domain of QOL is indicative of the usefulness of
he general adjustment subscale, functional restriction subscale,
hysical capabilities rating, experience of residual limb pain,
ealth rating, and the adjustment to limitation subscale when
xploring this aspect of QOL. Interestingly, phantom limb
ain, unlike residual limb pain, was not a significant predictor
f the physical health domain of QOL. However, residual limb
ain can entirely prevent the use of a prosthesis, thereby
mpeding activities. Furthermore, a study by Gallagher et al42

howed that, although fewer people experienced residual limb
ain, those who did experienced it for longer periods, at a
reater level of intensity, and with a greater amount of inter-

ltivariate Analysis

(N�63) Potential Range Min Max Mean � SD

62 7–35 9 35 25.48�5.81
62 8–40 15 40 29.21�5.79
62 3–15 3 15 11.08�2.92
62 8–40 13 38 28.05�5.72
63 1–2 1 2 1.30�.46
62 NA 19 84 47.45�18.44
63 NA 2 567 118.86�109.89

61 1–2 1 2 1.41�0.50
62 5–25 5 25 19.11�5.03

62 5–25 9 25 19.00�4.45

62 5–25 6 25 13.13�5.45

62 0–8 0 8 6.37�1.94

62 0–8 0 8 3.65�2.81

62 0–8 0 8 2.27�2.49

62 1–5 1 5 3.52�1.21

62 4–20 4 20 14.47�3.71

62 5–25 5 25 17.23�5.61

60 0–24 0 19 13.15�3.90
63 1–5 1 5 3.83�0.89

62 1–5 1 5 3.45�1.14

63 0–1 0 1 0.51�0.50

63 0–1 0 1 0.71�0.46
62 0–1 0 1 0.29�0.46
in Mu

n

Arch Phys Med Rehabil Vol 85, May 2004



Table 3: Bivariate Correlations Between Predictor Variables (TAPES) and Dependent Variable (WHOQOL-BREF subscales) and Intercorrelations Between Predictor Variables

WHOQOL
Physical
Health

WHOQOL
Psychological

WHOQOL
Social

Relations
WHOQOL

Environmental 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

Gender (1) –0.09 –0.02 0.13 –0.11 1.00

0.51 0.85 0.33 0.39 —

Age (2) –0.22 0.08 0.10 0.00 0.20 1.00

0.09 0.54 0.44 0.98 0.12 —

Length of time living with
prosthesis (3) 0.26 0.19 0.28 0.33 –0.03 –0.04 1.00

0.05 0.13 0.02 0.01 0.79 0.75 —

Level of amputation (4) –0.14 0.17 0.07 –0.05 0.23 0.12 –0.20 1.00

0.30 0.20 0.62 0.72 0.08 0.37 0.11 —

General adjustment (5) 0.79 0.72 0.49 0.66 –0.08 –0.06 0.22 –0.11 1.00

0.00 0.00 0.00 0.00 0.54 0.67 0.09 0.40 —

Social adjustment (6) 0.39 0.64 0.69 0.33 0.01 0.05 0.00 0.03 0.46 1.00

0.00 0.00 0.00 0.01 0.95 0.71 0.97 0.82 0.00 —

Adjustment to limitation (7) 0.62 0.43 0.14 0.37 –0.11 –0.18 0.14 0.01 0.45 0.22 1.00

0.00 0.00 0.29 0.00 0.38 0.16 0.29 0.92 0.00 0.09 —

Athletic activity restriction (8) –0.63 –0.34 –0.18 –0.44 0.04 0.39 –0.34 0.30 –0.42 –0.09 –0.55 1.00

0.00 0.01 0.16 0.00 0.74 0.00 0.01 0.02 0.00 0.49 0.00 —

Functional restriction (9) –0.64 –0.39 –0.24 –0.34 0.07 0.45 –0.23 0.19 –0.42 –0.32 –0.54 0.65 1.00

0.00 0.00 0.06 0.01 0.60 0.00 0.08 0.14 0.00 0.01 0.00 0.00 —

Social restriction (10) –0.65 –0.56 –0.39 –0.52 –0.03 0.21 –0.31 –0.07 –0.57 –0.39 –0.60 0.53 0.69 1.00

0.00 0.00 0.00 0.00 0.83 0.11 0.02 0.57 0.00 0.00 0.00 0.00 0.00 —

Weight satisfaction (11) 0.40 0.44 0.26 0.29 –0.16 –0.33 0.26 –0.07 0.46 0.17 0.29 –0.27 –0.36 –0.25 1.00

0.00 0.00 0.04 0.02 0.22 0.01 0.04 0.58 0.00 0.19 0.02 0.03 0.00 0.05 —

Aesthetic satisfaction (12) 0.45 0.47 0.38 0.44 –0.11 0.06 0.26 –0.22 0.32 0.36 0.14 –0.21 –0.20 –0.23 0.49 1.00

0.00 0.00 0.00 0.00 0.39 0.65 0.04 0.09 0.01 0.00 0.27 0.10 0.11 0.08 0.00 —

Functional satisfaction (13) 0.58 0.53 0.38 0.43 –0.12 –0.30 0.28 –0.11 0.62 0.34 0.37 –0.41 –0.44 –0.44 0.75 0.58 1.00

0.00 0.00 0.00 0.00 0.35 0.02 0.03 0.39 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 —

Prosthetic use (14) 0.25 0.29 0.50 0.21 –0.01 –0.07 0.11 –0.16 0.37 0.24 0.14 –0.30 –0.27 –0.31 0.22 0.19 0.39 1.00

0.06 0.03 0.00 0.12 0.97 0.58 0.40 0.24 0.00 0.07 0.28 0.02 0.04 0.02 0.09 0.14 0.00 —

Health rating (15) 0.67 0.53 0.35 0.50 0.17 –0.08 0.20 –0.03 0.54 0.17 0.37 –0.47 –0.38 –0.50 0.29 0.29 0.45 0.16 1.00

0.00 0.00 0.01 0.00 0.19 0.52 0.11 0.84 0.00 0.18 0.00 0.00 0.00 0.00 0.02 0.02 0.00 0.23 —

Physical capabilities rating (16) 0.69 0.52 0.33 0.47 0.00 –0.07 0.29 –0.17 0.58 0.20 0.49 –0.58 –0.47 –0.54 0.36 0.26 0.53 0.23 0.75 1.00

0.00 0.00 0.01 0.00 0.98 0.58 0.02 0.19 0.00 0.12 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.08 0.00 —

Residual limb (stump) pain (17) –0.25 –0.11 –0.14 –0.18 –0.18 0.03 0.04 0.02 –0.19 –0.09 –0.18 0.20 0.11 0.08 –0.07 –0.09 –0.11 –0.19 –0.01 0.02 1.00

0.05 0.40 0.28 0.15 0.15 0.83 0.74 0.88 0.15 0.50 0.16 0.11 0.40 0.53 0.60 0.50 0.39 0.15 0.91 0.90 —

Phantom limb pain (18) 0.07 0.08 0.07 0.07 0.11 0.03 –0.27 0.44 0.10 0.06 0.17 0.14 0.01 –0.10 –0.02 –0.17 –0.02 –0.15 0.11 0.00 0.15 1.00

0.61 0.54 0.60 0.57 0.39 0.85 0.03 0.00 0.44 0.62 0.20 0.27 0.95 0.43 0.87 0.19 0.88 0.24 0.37 0.98 0.24 —

Other medical problems (19) –0.28 –0.33 –0.15 –0.29 0.11 –0.04 –0.15 0.07 –0.24 –0.09 –0.13 0.18 0.17 0.17 –0.24 –0.30 –0.33 –0.04 –0.31 –0.20 –0.14 –0.08 1.00

0.03 0.01 0.24 0.02 0.38 0.78 0.24 0.60 0.06 0.48 0.32 0.17 0.18 0.18 0.06 0.02 0.01 0.77 0.01 0.13 0.27 0.51 —

NOTE. Values are listed for each variable as r (top) and significance (bottom). Values for significance are in italics for readability.
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erence in their daily lifestyle than people who were experi-
ncing phantom limb pain.

In relation to the psychological domain of QOL, general
djustment and social adjustment subscales, level of amputa-
ion, aesthetic satisfaction with the prosthesis, and the physical
apabilities rating were predictive of 72% of the variance.
ounterintuitively, above-knee limb loss was predictive of
etter scores on the psychological domain of QOL. Studies
xploring psychosocial adjustment, although not specifically
OL, have not reported such a relationship. Indeed, Hagberg

nd Branemark25 concluded that transfemoral amputation due
o nonvascular causes had an evident impact on QOL, with
onsiderable problems related to the amputation and to the
rosthesis. Further research is required to identify additional
actors that may be influencing our own findings (eg, whether
he amputation was sudden or planned, what the level of
xpectation was). It is also important to note that, although
revious research has predominantly indicated that adjustment
s better in transtibial amputations than in transfemoral ampu-
ations, people do differ in what they consider to be salutary
utcomes.12 Finally, the differences arising from level of am-
utation may diminish as prosthetic technology improves and
he loss of the knee joint becomes less challenging. In relation
o predicting the psychological domain of QOL, it is also
oteworthy that greater aesthetic satisfaction with the prosthe-
is was predictive of higher scores. This highlights the impor-
ance of being able to isolate the different components of the
rosthetic limb and to explore their relationship with subse-
uent adjustment. The importance of the aesthetics of the
rtificial limb has also emerged in qualitative studies.11,16

In predicting the social relationship domain of QOL, the
ocial adjustment subscale, the degree of prosthetic use, and the
ength of time with a prosthesis accounted for 63% of the
ariance. Rybarcyzk et al35 also found that time since ampu-
ation was a significant predictor of their single-item measure
f QOL. Finally, the general adjustment subscale also appears
o be salient to the environment domain of QOL, because it
ccounted for 44% of the variance. Overall, the general adjust-

Table 4: Predictors

Dependent Variable QOL
Domains Predictor Variables from TAP

1. Physical health
General adjustment (subscale)
Functional restriction (subscale)
Physical capabilities rating (item)
Residual limb pain (item)
Health rating (item)
Adjustment to limitation (subscale)

2. Psychological
General adjustment (subscale)
Social adjustment (subscale)
Level of amputation (item)
Aesthetic satisfaction with prosthes
Physical capabilities rating (item)

3. Social relationships
Social adjustment (subscale)
Degree of prosthetic use (item)
Length of time with prosthesis (item

4. Environment
General adjustment (subscale)

bbreviation: Adj, adjusted.
P�.05; †P�.01; ‡P�.001; §P�.0001.
ent subscale of the TAPES is a significant predictor in 3 of
he dimensions of QOL (physical health, psychological, envi-
onment) and thus seems to be the TAPES subscale related to
he greatest number of QOL dimensions.

There are some methodologic issues that need to be addressed
n future studies and should be acknowledged in the context of
nterpreting the results of our study. Although our results in this
tudy are clearly statistically significant, how clinically meaning-
ul they are has not been investigated through more detailed
nterviews with respondents. Moreover, although we have estab-
ished cross-sectional associations between the TAPES and the

HOQOL-BREF, longitudinal studies to explore possible causal
elationships would be desirable. Related to this, we believe that
urther research is warranted to learn how sensitive the scales and
tems in the TAPES are to changes in clinical status.

Although the participants in our study were from a national
imb fitting clinic, it is also important to note that the participants
ame from a single facility. Further research is required with
arger samples, to validate the findings and to see if they can be
eplicated and generalized. This is particularly pertinent given the
elatively high ratio of cases to independent variables, which
heoretically increases the risk of overfitting the variate to the
ample and of limiting generalizability.39 In addition, it would
ave been desirable to compare respondents with nonrespondents.
nfortunately, we have no further demographic or clinical data

oncerning the nonrespondents; in compliance with the clinic’s
thical requirements, the research was conducted under the con-
ition that only names and addresses (with no other demographic
r clinical information being taken from patients’ records) would
e used, to invite participation in the study.

CONCLUSIONS
We have undertaken an important analysis for the further val-

dation of a recently developed disability-specific instrument and
ave shown its salience to a highly generic, multidimensional
OL assessment. These findings provide preliminary evidence

hat the TAPES can be used to evaluate changes in QOL during
he rehabilitation process and to provide insights into the nature of

HOQOL Domains

Standardized
Coefficients t Adj R2 F

.842 47.98§

.42 6.12§

–.22 –3.37†

.18 2.00*
–.16 –2.86†

.19 2.27*

.16 2.26*
.72 28.34§

.39 3.97§

.33 3.81§

.29 3.80§

bscale) .22 2.50*
.20 2.35*

.63 31.37§

.60 7.00§

.32 3.65‡

.25 2.99†

.44 42.18§

.67 6.49§
of W

ES

is (su

)
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A

he disability experienced, by assessing how it impairs the sub-
ective well-being of the person across a series of domains. This is
articularly important when the assertion of Garratt et al30 is taken
nto consideration: that for complete assessment of the benefits of
n intervention, it is essential to provide evidence of the impact on
he patient in terms of health status and HRQOL. Given the dearth
f research in QOL in people with lower-limb amputations, this
esearch is timely, and we hope it will encourage further research
n this area.

Acknowledgment: We thank the staff from Cappagh Ortho-
aedic Hospital, Dublin, Ireland who facilitated this research. The
APES are available and may be downloaded at http://www.tcd.ie/
sychoprosthetics.
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