730

The Trinity Amputation and Prosthesis Experience Scales and
Quality of Life in People With Lower-Limb Amputation
Pamela Gallagher, PhD, Malcolm MacLachlan, PhD

ABSTRACT. Gallagher P, MacLachlan M. The Trinity striction, and prosthetic satisfaction domains, each with 3 sub-
Amputation and Prosthesis Experience Scales and quality ofcales. It also explores the experience of residual limb pain,
life in people with lower-limb amputation. Arch Phys Med phantom limb pain, and other medical problems, thereby in-
Rehabil 2004,85:730-6. corporating both the physical and psychosocial aspects of ad-

Objectives. To undertake preliminary research into quality justment. Its theoret!cal and emp|r|(;al .f.oundation fmd the pre-
of life (QOL) for a group of people with a lower-limb ampu- I|m|_nary de_rmor_v_stratlon of good rellab|l|t_y .and validity argue
tation and to investigate what aspects of the “prosthetic expel0r its applicability as a supplement to clinical assessment and
rience” are most strongly associated with QOL using the Trin-itS contribution as a research tdolts aim is to enable an
ity Amputation and Prosthesis Experience Scales (TAPES). €xamination of the psychosocial processes involved in adjust-

Design: Cross-sectional survey. ing to an atrtificial limb, the specific demands of wearing a
Setting: Prosthetic limb fitting center. prosthesis, and the potential sources of maladjustment. From a
Participants: Sixty-three people older than 18 years with research perspective, the TAPES can facilitate the exploration
unilateral lower-limb amputation. of the relationships between different variables and the identi-
Interventions: Not applicable. fication of those factors, which promote successful rehabilita-

Main Outcome Measures. The TAPES and the World tion and adjustment to wearing a lower-limb prosthesis. The
Health Organization Quality of Life Questionnaire—Brief Ver- overall aim is to provide a mechanism that may allow the
sion. assessment and planning of future care programs to be more

Results: There were no significant differences in any of the efficient, comprehensive, and effective.

QOL domain scores (physical health, psychological, social rela- The process of adjustment after an amputation is life long
tionships, environmental) arising from age, gender, level of amand multifaceted, involving psychosocial as well as physical
putation, or cause of amputation. However, there were significarfunctional adjustment. However, the literature deals primarily
differences depending on the length of time living with the pros-with physical aspects of the adjustment proces¥ery re-
thesis and the degree of prosthetic use. Stepwise regression iderently, there has been an attempt to redress this imbalance, by
tified different significant predictors for each domain of QOL. relating psychosocial variables to the adjustment précé€ss

Conclusions: These findings support the claim that the however, quality of life (QOL) remains a relatively poorly
TAPES can be used to evaluate QOL for this patient groupresearched concept within this field. Desmond and Mac-
Further research is warranted to learn how sensitive the scaleachlart® assessed the profile of psychology in prosthetic and
and its items are to change in clinical status. orthotic research, as evidenced by a thematic analysis of the

Key Words: Amputation; Quality of life; Rehabilitation.  articles in the journaProsthetics and Orthotics International.

© 2004 by the American Congress of Rehabilitation Medi- The search termuality of life yielded only 3 articles; however,
cine and the American Academy of Physical Medicine and none of these focused exclusively on QOL. This trend is
Rehabilitation apparent across much of the literature relating to prosthetics

and lower-limb amputation, despite the fact that there has been

HE WORLD HEALTH ORGANIZATION defines health an apparent upsurge in the number of QOL studies within the

as a state of complete physical, mental, and social wellfield of health. Furthermore, those studies relating to amputa-
being and not merely the absence of disease or infirmity. It igion in which QOL is a predominant theme have mostly been
therefore important that a measure of health includes an estindertaken with specific client groups—for example, vascular
mation of well-being that is not solely related to the individu- Patients;2*grade Iil open tibial fracture®; and nonvascular
al's physical well-being. The development of the Trinity Am- Patients®> Alternatively, studie® have compared amputees
putation and Prosthesis Experience ScaléSAPES) is  With other client groups. However, these studies have used
consistent with this philosophy. It is a brief self-administeredgeneric health-related QOL (HRQOL) measures (eg, Notting-
inventory designed to be used in the context of a multidimenham Health Profilé; Medical Outcomes Study 36-Item Short-
sional assessment of adjustment to a prosthetic limb. ThEOrm Health Survey [SF-36]), except for that by Harness and

guestionnaire comprises psychosocial adjustment, activity refinzur?> who used the Prosthesis Evaluation Questionffaire
(PEQ), which is a prosthesis-related QOL questionnaire, the
development of which occurred separately from, but at the
same time as, the TAPES.

From the Faculty of Science and Health, School of Nursing, Dublin City University De.s.plt_e the increase in the number of generic and disease-
(Gallagher); and Trinity Psychoprosthetics Group, Department of Psycholagy, A~ Specific instruments developed to assess @Qh, date only 1
anSPhlarsalght; Trrl]m% C_ollegle (_MabC_II_-achlaE), _Dubflim lrellaﬂﬁ- _ _ QOL measure specific to amputation, the PEQ, has emerged. It
o n”é’g;’rré‘; ) by he lationa riz@%g%gg‘gﬁm( ormerly the National Rehabilita- a5 developed on a conceptual framework of HRQOL and con-

No commercial party having a direct financial interest in the results of the researc@'St.S of 4 prosthesis functlon scales, 2 mobility scales, 3 DSyChQ'
supporting this article has or will confer a benefit on the author(s) or on anysocial scales, and 1 well-being scale. Part of the validation of this
or%amz.a:lon wntht vzhn;h theI aéthfr(i) IS/SLeD a;sOC'IEJe?-S, 4 Health. School uestionnaire involved correlating the scales against criterion
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0003.9993/04/8505-8482$30.00/0 ment; the social interaction subscale of the Sickness Impact
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(POSM-SF). As expected, the ambulation scale of the PEQ cor-
related strongly with the physica subscae of the SF-36.22 The
socid burden scale of the PEQ showed a strong negative corre-
lation with the SIP sociad interaction score; that is, experiencing
lower social burden on the PEQ was associated with fewer socia
interaction problems on the SIP.2° Finally, afedling of well-being
on the PEQ was associated with lower mental distress on the
POMS-SF.20

Some studies have examined the correlates of QOL. For exam-
ple, Matsen et a3 explored the correlates of QOL in people with
alower-extremity amputation and found that QOL correlated with
the comfort of the residua limb; the condition of the contralateral
limb; the comfort, function, and appearance of the prosthess;
socid factors; and the ability to exercise recreationaly. However,
their QOL measure was a single item. Furthermore, few studies
have examined the predictors of QOL. Van der Schans et a3+
explored HRQOL in people with a lower-limb amputation and
found that, although people with phantom limb pain had a poorer
HRQOL than people without phantom limb pain, the most im-
portant amputation-specific determinants of HRQOL, using the
Dutch version of the SF-36, were walking distance and stump
pain. Importantly, Rybarcyzk and colleagues®3¢ have undertaken
the only research that investigates psychosocia factors as statis-
tica predictors of QOL in people with a lower-limb amputation.
Rybarcyzk3s found body image, perceived socia support, sdlf-
rated hedth, and time since amputation to be the best set of
predictors for QOL. Behel3¢ found that a feeling of vulnerability
accounted for asignificant portion of the variancein QOL ratings:
more specificaly, higher levels of vulnerability were associated
with lower QOL. However, both of these studies only used a
3-item measure, and given the widely recognized multidimen-
siona nature of QOL, it is important to investigate QOL more
comprehensively.

QOL has been defined by the World Headth Organization
Qudity of Life (WHOQOL) Group asindividuas perceptions of
their position in the context of the culture and value systems in
which they live and in relation to their gods, expectations, stan-
dards, and concerns.3” Recognition of this breadth of QOL is
important for meaningful rehabilitation of people with amputa-
tions. Another study? using the TAPES reported a cursory explo-
ration of QOL, but only as a means of establishing construct
validity of TAPES subscdes. That study did not seek to investi-
gate the TAPES multivariate ability to predict QOL. Given that
previous research shows the relationship among activity, adjust-
ment, pain, and satisfaction and that these facets and others are all
assessed by the TAPES, it may be that the TAPES could play an
important role in predicting the breadth of QOL domains, de-
scribed above. The purpose of our study was therefore to inves
tigate whether multivariate combinations of TAPES subscales are
important in predicting different domains in QOL.

METHODS

Participants

Of 169 potentia respondents, 63 people (37% response rate)
returned completed questionnaires and were included in this
study. The characteristics of the sample are outlined intable 1. As
can be seen, the sample was predominantly male, with the prev-
dent cause of amputation being trauma or accident. In addition,
the most common level of amputation was below knee.

Measures

World Health Organization Quality of Life Questionnaire.
The World Health Organization Quality of Life Questionnaire
(Brief Version)3” (WHOQOL-BREF) considers QOL as a

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

Abbreviation: SD, standard deviation.

broad-ranging concept affected in a complex way by the per-
son’s physical health, psychologic state, socia relationships,
and relationship to salient features of the environment. There-
fore, it produces scores for 4 domains related to QOL: physical,
psychological, socia relationships, and environment. The in-
strument consists of 28 items with 5-point Likert scales for all
items. The WHOQOL-BREF domain scores show good inter-
na consistency and test-retest reliability, content validity, and
discriminant validity. The WHOQOL-BREF significantly dis-
criminated between ill and well respondents.3” These statistics
were based on 3 samples (N=4802, N=3882, N=2369) from
33 field centers in 18 countries. With respect to people with
disease or impairment, this group included patients from pri-
mary care settings, hospitals, and community care settings, and
it included data from a number of specific populations (eg,
people with schizophrenia, cataracts, diabetes, cancer). The
WHOQOL Group3” envisaged the WHOQOL-BREF to be of
use in studies that require a brief assessment of QOL and to
health professionals in the assessment and evaluation of treat-
ment efficacy. The WHOQOL-BREF places primary impor-
tance on the perception of the individual. By focusing on
individuals own views of their well-being, the instruments
inquire not only about the functioning of people with certain
diseases and disorders but aso about how satisfied the patients
are with their functioning and with effects of treatment.
Trinity Amputation and Prosthetic Experience Scales.
As wdl as requesting demographic and disability-related data
regarding gender, age, cause and type of amputation, length of
time living with the prosthesis, and degree of prosthetic use, the
TAPES! consst of 9 subscales. There are 3 psychosocid sub-
scaes. genera adjustment (eg, | have adjusted to having an
artificia limb), social adjustment (eg, | don’t mind people asking
about my artificia limb), and adjustment to limitation (eg, being
an amputee meansthat | can’t do what | want to do). Each of these
subscales contains 5 items, which are measured dong a 5-point
rating scae (strongly disagree, disagree, neither agree nor dis-
agree, agree, strongly agree). Scores range from 5 to 25, with
higher scores indicating greater levels of adjustment. The TAPES
aso contain 3 activity redtriction subscales: functiona activity
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restriction (eg, walking 100yd [90m]), socid activity restriction
(eg, visiting friends), and athletic activity restriction (eg, sport and
recreation). Each of these activity restriction subscaes contains 4
items, which are measured along a 3-point scale (not at all limited,
limited a little, limited a lot). Scores range from 3 to 12, with
higher scores indicating grester activity redtriction. There are 3
additional subscales that assess satisfaction with the prosthesis,
measured aong a 5-point scae (very dissatisfied, dissatisfied,
neither dissatisfied nor satisfied, satisfied, very satisfied). The
functional satisfaction subscale contains 5 items (eg, reliability),
with a potential score range from 5to 25. There are 5 itemsin the
aesthetic satisfaction subscale (eg, color), with a potential score
range from 4 to 20. Because weight satisfaction contains only 1
item, scores in this subscale range from 1 to 5. Higher scores in
each of the satisfaction subscales indicate grester satisfaction with
the prosthesis. Each of the psychosocial, activity restriction, and
satisfaction scales shows high interna reliability using the Cron-
bach « (range, .75-89) and good face, content, construct, and
predictive validity.

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

Procedure

After ethics approva from the management of the Limb
Fitting Centre was received, hospital charts of potential partic-
ipants attending the Limb Fitting Clinic in Cappagh National
Orthopaedic Hospital, Dublin, Ireland were reviewed. The pre-
selection criteriaincluded arequirement that the participants be
at least 18 years old and have had a unilateral lower-limb
amputation. A covering letter, the questionnaire, and a
stamped, addressed envelope were posted to 169 people. A
short reminder card was sent 2 weeks after the initial mailing.

Statistical Analysis

In terms of investigating the relationship between each of the
QOL domains and demographic and disability-related vari-
ables, Pearson r correlations and 1-way analyses of variance
(ANOVAS) were undertaken. Pearson r correlations were used
to investigate whether there were relationships between each of
the QOL domains and age, length of time with the prosthesis,
and degree of prosthetic use. ANOVASs were used to investi-
gate whether there were differences in each of the QOL do-
mains depending on gender, level of amputation, and cause of
amputation. Only significant results are reported here.

Multiple regression was used to investigate what aspects of
the TAPES, if any, were predictive of each of the QOL do-
mains. A stepwise approach was used to determine the best
combination of variables for predicting each domain of QOL,
because it is considered the best method for exploratory pur-
poses.38 Table 2 provides information on the predictor vari-
ables.

As part of the regression anaysis, the assumptions under-
pinning the use of regression were checked for any violations.
The assumption of normality, linearity, homoscedasticity, and
independence of residuals was tested using residual scatter-
plots. The possible presence of multivariate outliers was de-
tected using Mahalanobis distance and residual scatterplots.
Multicolinearity, referring to high correlations among the in-
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dependent variables, which can affect the interpretation of any
relationships between the independent and dependent vari-
ables, was detected by examining the correlation matrix, tol-
erances, and variance inflation factor.

RESULTS

There were no significant relationships between age and
each of the QOL domain scores. There was a significant
relationship between length of time living with the prosthesis
and each of physical health (r=.26, P<.05), socia relation-
ships (r=.29, P<.05), and the environment (r=.33, P<.01)
scales on the WHOQOL. There was also a significant relation-
ship between degree of prosthetic use and both the psycholog-
ical domain (r=.29, P<.05) and the socia relationships do-
main (r=.50, P<.001). There were no significant differencesin
any of the QOL domains arising from gender, level of ampu-
tation, and cause of amputation.

Assumption Testing for Regression Analysis

No univariate outliers were found for any of the regressions
undertaken. The normal plot of regression-standardized resid-
uas for each of the dependent variables (ie, physical domain,
psychological domain, socia relations domain, and environ-
mental domain of WHOQOL) indicated a relatively normal
distribution. From the scatterplot of residuals against predicted
values, it was evident that there was no clear relationship
between the residuals and the predicted values, which is con-
sistent with the assumption of linearity. This also applied to
each of the dependent variables. In terms of the Mahalanobis
distance vaues, no distance was greater than the critical value
of the chi-square analysis at an « level of .001 (ie, 42.3), so it
was concluded that there were no multivariate outliers among
the independent variables.

The first step in the assessment of multicolinearity was an
examination of the bivariate correlations (see table 3). Accord-
ing to Hair et al,3° the presence of high bivariate correlations
(generally those =0.9) is the first indication of substantial
colinearity. There were no bivariate correlations above 0.9. The
tolerance values are a measure of the correlation between the
predictor variables and can vary between 0 and 1. The closer to
zero the tolerance value is for a variable, the stronger the
relationship between this and the other predictor variables.
Because there were no variables that had a very low tolerance
(ie, <.01), there was little evidence of multicolinearity in any
of the regression equations.“° Variance inflation factor is an
dternative measure of colinearity in which a large value
(>10)4 indicates a strong relationship between predictor vari-
ables. No variance inflation factor value for any of the regres-
sion equations exceeded 10. Based on the above analysis, it
appeared that none of the multivariate assumptions for regres-
sion would be violated by our data set.

QOL: Physical Health Domain

The general adjustment subscale, functiona restriction sub-
scale, physical capabilities rating, experience of residua limb
pain, health rating, and the adjustment to limitation subscale
predicted a significant proportion of the variance (84%) in the
physical health domain of QOL (see table 4). On the TAPES,
higher scores on general adjustment and adjustment to limita-
tion, amore favorable physical capabilities and health rating, a
lower score on functional restriction, and an absence of resid-
ua limb pain were related to higher levels of QOL associated
with physical health.
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Table 2: Variables in Multivariate Analysis

Variable Response Format n (N=63) Potential Range Min Max Mean = SD
Physical health (QOL) 5-point scale 62 7-35 9 35 25.48+5.81
Psychological (QOL) 5-point scale 62 8-40 15 40 29.21+5.79
Social relations (QOL) 5-point scale 62 3-15 3 15 11.08+2.92
Environmental (QOL) 5-point scale 62 8-40 13 38 28.056+5.72
Gender Men/women 63 1-2 1 2 1.30*.46
Age Year 62 NA 19 84 47.45+18.44
Length of time living with Months 63 NA 2 567 118.86109.89
prosthesis
Level of amputation Below knee/above knee 61 1-2 1 2 1.41+0.50
General adjustment 5-point scale (strongly agree— 62 5-25 5 25 19.11+5.03
strongly disagree)
Social adjustment 5-point scale (strongly agree— 62 5-25 9 25 19.00+4.45
strongly disagree)
Adjustment to limitation 5-point scale (strongly agree— 62 5-25 6 25 13.13+5.45
strongly disagree)
Athletic activity restriction 3-point scale (not at all limited- 62 0-8 0 8 6.37+1.94
limited a lot)
Functional restriction 3-point scale (not at all limited- 62 0-8 0 8 3.65+2.81
limited a lot)
Social restriction 3-point scale (not at all limited— 62 0-8 0 8 2.27+2.49
limited a lot)
Weight satisfaction 5-point scale (very dissatisfied- 62 1-5 1 5 3.52+1.21
very satisfied)
Aesthetic satisfaction 5-point scale (very dissatisfied— 62 4-20 4 20 14.47+3.71
very satisfied)
Functional satisfaction 5-point scale (very dissatisfied— 62 5-25 5 25 17.23+5.61
very satisfied)
Degree of prosthetic use Hours (daily use) 60 0-24 0 19 13.15+3.90
Health rating 5-point scale (very poor-very 63 1-5 1 5 3.83+0.89
good)
Physical capabilities 5-point scale (very poor-very 62 1-5 1 5 3.45+1.14
rating good)
Residual limb (stump) Yes/No 63 0-1 0 1 0.51+0.50
pain
Phantom limb pain Yes/No 63 0-1 0 1 0.71+0.46
Other medical problems Yes/No 62 0-1 0 1 0.29+0.46

Abbreviations: max, maximum; min, minimum; NA, not available.

QOL: Psychological Domain

General adjustment and social adjustment subscales, level of
amputation, aesthetic satisfaction with prosthesis, and physical
capabilities rating, as measured by the TAPES, predicted a
significant proportion of the variance (72%) in the psycholog-
ical domain of QOL (seetable 4). Specifically, higher scores on
general and socia adjustment and aesthetic satisfaction with
prosthesis, amore favorable rating of physical capabilities, and
above-knee limb loss were associated with a more positive
score on the psychological domain of the WHOQOL.

QOL: Social Domain

TAPES ratings of social adjustment, degree of prosthetic
use, and length of time with prosthesis predicted 63% of the
variance in the social relationships domain of QOL (see table
4). The results indicate that higher scores on socia adjustment,
more hours of prosthetic use, and a longer time living with the
prosthesis were associated with more positive scores on the
socid relationships domain of the WHOQOL.

QOL: Environment Domain

Finaly, the general adjustment subscale of the TAPES pre-
dicted a significant proportion of the variance (44%) in the

environment domain of the WHOQOL (see table 4). Again,
higher scores on the TAPES general adjustment subscale were
associated with more positive ratings on the WHOQOL envi-
ronment domain.

DISCUSSION

The ability of the TAPES to predict a significant amount of
variance for each of the 4 domains of QOL identified by the
WHOQOL highlights the potential usefulness of the TAPES as
a disorder-specific index of QOL for amputees. In particular,
the ability of the TAPES to account for 84% of the variancein
the physical domain of QOL is indicative of the usefulness of
the general adjustment subscale, functional restriction subscale,
physical capabilities rating, experience of residual limb pain,
health rating, and the adjustment to limitation subscale when
exploring this aspect of QOL. Interestingly, phantom limb
pain, unlike residual limb pain, was not a significant predictor
of the physical health domain of QOL. However, residual limb
pain can entirely prevent the use of a prosthesis, thereby
impeding activities. Furthermore, a study by Gallagher et al42
showed that, although fewer people experienced residual limb
pain, those who did experienced it for longer periods, at a
greater level of intensity, and with a greater amount of inter-
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Table 3: Bivariate Correlations Between Predictor Variables (TAPES) and Dependent Variable (WHOQOL-BREF subscales) and Intercorrelations Between Predictor Variables

WHOQOL WHOQOL
Physical WHOQOL Social WHOQOL
Health Psychological Relations Environmental 1 2 3 4 5 6 7 8 9 10 1 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 0.01 079 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 0.09 040 —
Social adjustment (6) 0.39 0.64 0.69 0.33 0.01 0.056 0.00 0.03 0.46 1.00
0.00 0.00 0.00 0.01 095 0.71 097 0.82 000 —
Adjustment to limitation (7) 0.62 0.43 0.14 0.37 -0.11 -0.18 0.14 0.01 045 0.22 1.00
0.00 0.00 0.29 0.00 038 0.16 029 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 0.02 000 049 000 —
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 0.14 000 0.01 000 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 -0.07 046 0.17 0.29 -0.27 -0.36 -0.25 1.00
0.00 0.00 0.04 0.02 0.22 0.01 004 058 000 0.19 002 0.03 000 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 0.00 039 0.65 0.04 0.09 001 0.00 027 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 0.02 003 0.39 000 0.01 000 0.00 000 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 0.12 097 0.58 040 0.24 000 0.07 028 0.02 004 0.02 009 0.14 000 —
Health rating (15) 0.67 0.53 0.35 0.50 0.177 -0.08 0.20 -0.03 0.54 0.17 0.37 -0.47 -0.38 -0.50 0.29 0.29 045 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 -054 0.36 0.26 0.53 023 0.75 1.00
0.00 0.00 0.01 0.00 098 0.58 0.02 0.19 000 0.12 000 0.00 0.00 0.00 0.00 0.05 000 0.08 000 —
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 0.83 074 0.88 0.15 0.50 0.16 0.11 040 0.53 060 0.50 039 0.15 091 090 —
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 0.57 039 0.85 0.03 0.00 044 0.62 020 0.27 095 043 087 0.19 088 0.24 037 098 024 —
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 0.78 024 0.60 006 048 032 0.177 018 0.18 006 0.02 001 0.77 001 0.13 027 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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Table 4: Predictors of WHOQOL Domains

Dependent Variable QOL

Standardized

Domains Predictor Variables from TAPES Coefficients t Adj R? F

1. Physical health .842 47.98%
General adjustment (subscale) 42 6.12°
Functional restriction (subscale) -.22 -3.377
Physical capabilities rating (item) .18 2.00*
Residual limb pain (item) -.16 -2.86"
Health rating (item) .19 2.27%
Adjustment to limitation (subscale) .16 2.26*

2. Psychological 72 28.34%
General adjustment (subscale) .39 3.97¢
Social adjustment (subscale) .33 3.81%
Level of amputation (item) .29 3.80°
Aesthetic satisfaction with prosthesis (subscale) .22 2.50%
Physical capabilities rating (item) .20 2.36*

3. Social relationships .63 31.37¢
Social adjustment (subscale) .60 7.00%
Degree of prosthetic use (item) .32 3.65%
Length of time with prosthesis (item) .25 2.99"

4. Environment 44 42.18%
General adjustment (subscale) .67 6.49°

Abbreviation: Adj, adjusted.
*P<.,05; 'P<.01; *P<.001; *P<.0001.

ference in their daily lifestyle than people who were experi-
encing phantom limb pain.

In relation to the psychological domain of QOL, general
adjustment and socia adjustment subscales, level of amputa
tion, aesthetic satisfaction with the prosthesis, and the physical
capabilities rating were predictive of 72% of the variance.
Counterintuitively, above-knee limb loss was predictive of
better scores on the psychological domain of QOL. Studies
exploring psychosocia adjustment, although not specifically
QOL, have not reported such a relationship. Indeed, Hagberg
and Branemark2s concluded that transfemoral amputation due
to nonvascular causes had an evident impact on QOL, with
considerable problems related to the amputation and to the
prosthesis. Further research is required to identify additional
factors that may be influencing our own findings (eg, whether
the amputation was sudden or planned, what the level of
expectation was). It is aso important to note that, although
previous research has predominantly indicated that adjustment
is better in transtibial amputations than in transfemoral ampu-
tations, people do differ in what they consider to be salutary
outcomes.’2 Finaly, the differences arising from level of am-
putation may diminish as prosthetic technology improves and
the loss of the knee joint becomes less challenging. In relation
to predicting the psychological domain of QOL, it is also
noteworthy that greater aesthetic satisfaction with the prosthe-
sis was predictive of higher scores. This highlights the impor-
tance of being able to isolate the different components of the
prosthetic limb and to explore their relationship with subse-
quent adjustment. The importance of the aesthetics of the
artificial limb has also emerged in qualitative studies. 1116

In predicting the socia relationship domain of QOL, the
socia adjustment subscale, the degree of prosthetic use, and the
length of time with a prosthesis accounted for 63% of the
variance. Rybarcyzk et al3> aso found that time since ampu-
tation was a significant predictor of their single-item measure
of QOL. Finally, the general adjustment subscale also appears
to be salient to the environment domain of QOL, because it
accounted for 44% of the variance. Overall, the general adjust-

ment subscale of the TAPES is a significant predictor in 3 of
the dimensions of QOL (physical hedlth, psychological, envi-
ronment) and thus seems to be the TAPES subscale related to
the greatest number of QOL dimensions.

There are some methodol ogic issues that need to be addressed
in future studies and should be acknowledged in the context of
interpreting the results of our study. Although our results in this
study are clearly statigtically significant, how clinically meaning-
ful they are has not been investigated through more detailed
interviews with respondents. Moreover, although we have estab-
lished cross-sectional associations between the TAPES and the
WHOQOL-BREF, longitudinal studies to explore possible causal
relationships would be desirable. Related to this, we believe that
further research is warranted to learn how sensitive the scales and
items in the TAPES are to changes in clinical status.

Although the participants in our study were from a nationa
limb fitting clinic, it is also important to note that the participants
came from a single facility. Further research is required with
larger samples, to vaidate the findings and to see if they can be
replicated and generalized. Thisis particularly pertinent given the
relatively high ratio of cases to independent variables, which
theoreticaly increases the risk of overfitting the variate to the
sample and of limiting generdizability.3® In addition, it would
have been desirable to compare respondents with nonrespondents.
Unfortunately, we have no further demographic or clinical data
concerning the nonrespondents; in compliance with the clinic’'s
ethical requirements, the research was conducted under the con-
dition that only names and addresses (with no other demographic
or clinical information being taken from patients' records) would
be used, to invite participation in the study.

CONCLUSIONS

We have undertaken an important analysis for the further val-
idation of a recently developed disability-specific instrument and
have shown its salience to a highly generic, multidimensiona
QOL assessment. These findings provide preliminary evidence
that the TAPES can be used to evaluate changes in QOL during
the rehabilitation process and to provide ingghts into the nature of

Arch Phys Med Rehabil Vol 85, May 2004
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the disability experienced, by assessing how it impairs the sub-
jective well-being of the person across a series of domains. Thisis
particularly important when the assertion of Garratt et al° istaken
into consideration; that for complete assessment of the benefits of
an intervention, it is essentia to provide evidence of the impact on
the patient in terms of health status and HRQOL. Given the dearth
of research in QOL in people with lower-limb amputations, this
research istimely, and we hope it will encourage further research
in this area.
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