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Lower limb amputation and quality of life: an
introduction

Chapter 1

2

Introduction

BACKGROUND

1

Amputation is the removal of one or more parts of the body and can be as a result of
unprecedented havoc or natural disasters; like accidents, earthquakes of major
intensity, terrorism and war, or carried out due to medical reasons with the motive to
improve health outcomes and quality of life (QoL) of patients. In cancer patients, it is
performed as a lifesaving procedure to protect them from further malignancy of the
body part or to other parts of the body. In debilitating vascular conditions of the
extremities, limb gangrene, leprosy, etc., it is performed to prohibit further
progression or to restore functions of that body part by making it amenable for
prosthesis, and thereby making the person mobile. Inadequate treatment of diabetic
foot ulcers are also precursors of lower limb amputation.
Irrespective of the cause of amputation, it brings a significant and drastic change in a
person’s life, and one goes from a stage of shock, to acknowledgement, and finally
adjustment.1 Horne et al.2 referred to amputation as triple insult, as it brings loss of
function, loss of sensation, and loss or change of body image. This dramatic change
has an effect on the QoL of the individual due to the physical activity limitations
immediately after amputation as well as has longer-term implications in varied facets
of life.3 It also affects the individuals at psycho-social level, and can have long-term
economic implications on the life and opportunities for employment.3 Outcomes and
long term functioning after amputation can also have an influence on the individual’s
contribution to the society. A significant positive relationship has been observed
between higher QoL after amputation and better physical functioning.4 Also, better
social and psychological functioning are related with better QoL.4 Social support,
effective rehabilitation and appropriate prosthetic treatment can help the amputees in
coping and overcoming the triple insult, and improving their QoL.2
LOWER LIMB AMPUTATION
This study is aimed at the lower limb amputee population. As compared to the upper
limb amputees, the lower limb amputees experience more changes in their life after
the amputation.5 Incidence of lower limb amputation is also greater than the upper
limb.6 A worldwide overview regarding the prevalence of lower limb amputation does
not exist. The annual incidence of major lower limb amputation per 100,000
inhabitants is 18-20 in the Netherlands7 and 6.6 in France8 respectively. Regarding
prevalence in the United States of America, 500 per 100,000 people had had an
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amputation,9 and it is estimated that 1.7 million people in the United States of
America are living with a limb loss.6
There is an association between age and cause of amputation as a result of its higher
morbidity in the older age population. In the population up to 60 years, trauma and
cancer are the major causes of amputation.10, 11 In the Western world, peripheral
vascular disease with or without diabetes accounted for 80-90% of all amputations,7, 1219 and the mean age of amputation for this population was 70 years.14, 18, 20 Similarly, in
the United States, vascular problems accounted for 82% of all amputations.19
Traumatic accident rates have either been constant or declining in these countries.10, 12,
13 On the other hand, in developing countries, trauma is the main cause of
amputation,10 and males are more prone to traumatic accidents than females.17 In
countries where landmines exist, they also lead to a further incidence of lower limb
amputation.21-24
Challenges for old age patients who need to be amputated would be mainly towards
adjustment in activities of daily living, personal care, recreation and social
participation, as with age individuals settle in their personal as well as professional
lives. However, rehabilitation for them could be challenging and might take more
time, because of age, increased number of comorbidities and related to the cause of
amputation. On the other hand, young people would also have issues of employment,
civil relationship and financial issues in their life, particularly if social security or other
means of financial security is not available from the state, or available financial help is
insignificant to be able to lead a normal life. They would also be a burden to the
family, or societies where the youngsters are supposed to take care of the elderly.
Younger age, non-white race, poor sense of self-efficacy, poor physical functioning,
poverty and limited social support has been found to be associated with psychological
disorder in severely injured lower limb patients.25 It would also be a loss for the state,
as young people constitute a productive workforce, and potential contributors to the
economy.
LOWER LIMB AMPUTATION IN INDIA
There is meager data regarding the overall incidence and etiological background of
lower limb amputation in India. According to World Health Organization, India has
the highest number of road accidents in the world with 16.8 fatal injuries per 100,000
population, and 38.9 non-fatal injuries per 100,000 population as per the data from
2006.26 From these figures, it can be postulated that traumatic road accidents would be
4
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a significant cause of lower limb amputation. A cross-sectional study reported vehicle
accidents as the major cause of amputation.27 Apart from road accidents, train
accidents especially due to over-crowding, and other traumatic injuries due to
infrastructural challenges posed by increasingly growing population and rapidly
expanding economy would be contributing towards this. An optimum access to
healthcare within the stipulated time that the injured limb could be saved from
infection is crucial. However, delays due to civil formalities in case of accidents and
the quality of treatment being received by the individual may determine the outcomes
after amputation.
Following traumatic accidents, diabetes mellitus is the second major cause of lower
limb amputation in India. As a matter of fact, India is the diabetic capital of the world,
and by 2030; India will have the highest number of diabetic people in the world
(WHO). As per the estimates of the World Diabetes Foundation, about 40,000 lower
limb amputations are performed each year in India due to diabetic complications.28
Studies conducted by Viswanathan et al.29, 30 about diabetic foot complications in
India projected that almost 90% of the people had diabetic foot infection, 30% of
which underwent a major amputation, and 70% a minor amputation. It has also been
reported that primarily socio-cultural practices are a cause of diabetic foot infection in
India.31 Also, vascular problems are on rise due to ageing population. Related to all
these, socio-economic inequities, a considerably high illiteracy rate which may
influence the lifestyle, and inaccessibility to optimum healthcare by all would further
be contributing to the problem.
Only a very few studies have been done recently in amputees about diabetic foot
ulcers leading to amputation32 and about depression and psychiatric issues in the
amputee population.33 Malik et al.34 found QoL to be poor in traumatically
handicapped patients, and found it to be worse when they had psychiatric morbidity.
Narang et al.10 studied functional capabilities in lower limb amputees, and found age
to be negatively influencing functional independence, and below-knee amputees to be
functionally more independent than the above-knee and bilateral amputees. Paul et
al.35 studied a small sample (n=25) of bilateral amputees and found the activities of
daily living scores of prosthetic users to be significantly higher than the non-users, and
less than half of the amputees (n=11) to be prosthetic ambulators at a mean of 6.6
years follow-up, out of which half were trans-femoral amputees. The study population
comprised 12 trans-femoral amputees. From these perspectives, it is imperative to
understand amputees’ adjustments to amputation and prosthesis, and satisfaction with
prosthesis, as it could have an effect on the use of prosthesis and thereby their QoL.
5
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THE IMPORTANCE OF QUALITY OF LIFE
Quality of life has been advocated as an outcome measure for assessing the effect of
treatment and quality of care. QoL is described as a multidimensional concept36-38, and
as an emotional and cognitive judgment about the persons’ well being, life satisfaction,
and happiness and as such may be best assessed by the person himself.39 Therefore, a
multitude of facets need to be taken into consideration to comprehensively assess
QoL. Assessing QoL in its entirety is challenging because of its multifaceted nature.
At the same time, the instrument being used to assess QoL should not be too long
which will make its administration time-consuming, and at the same time, it should
not be too short, so that it does not adequately capture the essence of QoL. Also, the
meaning of QoL and what it implies might vary for different individuals.
Nevertheless, QoL instruments have been developed and they encompass the
domains that have been demonstrated to be important for the majority of the
population. Due to this, QoL assessment is a useful means to measure the health and
well-being in a population.
Most QoL instruments were developed encompassing domains, such as physical,
psychological, mental, social, etc., and have come to be known as general QoL
instruments, such as SF-36,40 WHOQOL,41 Nottingham Health Profile (NHP),42 SF12,43 WHOQOL-BREF,44 among others. A visual analog scale is also being used to
measure QoL.45 These scales have been extensively used for research purpose,
particularly the WHOQOL and SF-36. SF-36 and WHOQOL were further translated
and validated in different languages, which further propagated their use for research
purpose and population surveys.
It is important to comprehensively assess the factors which play a role in influencing
QoL in a certain population. Diverse socio-economic and socio-cultural factors,
personality characteristics and medical factors (like comorbidity or complications) may
play a role in influencing QoL as is implicit from the International Classification of
Functioning, Disability and Health framework of WHO.46 Adjustments to the
amputation and prosthesis; physically and psychologically, are reported to be
associated with QoL in people with amputation.47
The study population has been derived from India. However, the study results would
be applicable to amputees worldwide, except those pertaining to socio-economic
factors, as it may differ country-wise. Therefore, on one hand the study results would
be broadly applicable to the amputee population, and on the other hand, the
6
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contextually relevant study results would be applicable specifically to Indian amputees
and other countries with similar contextual situation.
RESEARCH QUESTIONS
The objectives of this study are threefold, i.e. to assess QoL in lower limb amputees,
to study the adjustment to amputation, and functioning and satisfaction with
prosthesis, and to study the various factors influencing these in lower limb amputees,
including socio-demographic and amputation related factors.
The research questions that will be answered in this thesis are:
1. What is known in scientific literature about the QoL of people with lower
limb amputation?
2. Is the health-related QoL instrument (adapted and translated in Hindi for this
study) reliable and valid to be used in India?
3. Which background (socio-demographic and medical) and amputation-related
factors are related to the adjustments to amputation and prosthesis?
4. Which factors (socio-demographic, medical, amputation-related and psychosocial adjustment to amputation and functioning with prosthesis) are
important in predicting QoL in lower limb amputees?
OUTLINE OF THE THESIS
The introduction chapter provides a general background about the study population
and prevalence of amputation. Lastly, the research questions are posed.
The above-mentioned research questions will be answered in five consecutive
chapters. Chapter 2 will aim to answer the first research question about the available
scientific information about the QoL of people with lower limb amputation by
conducting a systematic literature review (SLR). The SLR results will be discussed and
overview of the results presented.
Chapter 3 will cater to answering the second research question by investigating the
validity and reliability of adapted and translated MOS 36-Item Short Form Health
Survey (SF-36)40 in Hindi for use in India. Psychometric analyses will be performed
and results investigated with the prescribed measures of reliability and validity.
Deviations (if any) will be discussed, and considered for use in India.
7
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Chapter 4 will be focused towards studying the psycho-social adjustments to
amputation and prosthesis, and the use and satisfaction with the prosthesis using a
translated version of Trinity amputation and prosthesis experience scales (TAPES)48 in
Hindi. Also, the relationship between the different background, medical and
amputation-related variables, and the adjustments to amputation and prosthesis will be
studied, thereby, answering the third research question.
The last research question will be answered in two steps. Firstly, by studying the QoL
in amputees, and the role of different background (socio-demographic and medical)
and amputation-related factors in determining their QoL. The QoL in amputees will
also be compared to the QoL in the Indian general population. This will be presented
in Chapter 5. Secondly, in Chapter 6, the influence of different background,
amputation-related factors, and the role of psycho-social adjustments to amputation
and prosthesis and functioning with prosthesis on QoL of amputees will be studied.
In Chapter 7, the main findings of the study will be presented. These findings will be
discussed in relationship with outcomes of other studies, and the weaknesses and
strengths of this study with respect to study design, sample, instruments, etc. will be
presented. Finally, recommendations for future research and implications in clinical
practice will be provided.
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ABSTRACT
Purpose: To systematically review studies on quality of life (QoL) in lower limb
amputees.
Method: Computerized literature search of MEDLINE, CINAHL, PUBMED and
PsycINFO databases was performed using the keywords: amputee, leg, knee, foot,
amputation, QoL, prosthesis, orthopaedic equipment, ADL, phantom, mobility,
rehabilitation, psycho-social, psychology, and social. Eligible studies published from
database inception through March 2009 were selected.
The study was included if (1) the study population comprised of adolescent and adult
lower-limb amputees as a group or a sub-group, and had ten or more subjects; (2) the
study involved subjective assessment of QoL or self-appraisal of life or satisfaction
with life; (3) the study was an empirical research study, and (4) at least one of the study
outcomes was QoL or self-appreciation of life, and QoL results were presented.
The selected articles were assessed for study quality based on a standardized set of 19
criteria. The criteria list was pilot-tested for applicability and operationalisation by the
authors. Objectives, study population description, QoL instruments used and study
outcomes were summarized for the included studies.
Results: Twenty-six articles met the inclusion criteria. Fifteen studies were crosssectional, four prospective, six retrospective and one mixed study-design. The studies
were found to be heterogeneous with respect to the study objectives and instruments
used to assess QoL. The summary quality score was 50% or more for ten studies, with
the maximum being 81%.
Conclusions: Lacunas were found in the methodological and study population
characteristics of most of the studies. Prospective longitudinal studies are envisaged to
systematically study the events following amputation, and the change in QoL over
time. To enable this, amputee specific standardized and validated QoL instruments are
needed to capture the multitude of facets influencing QoL in amputees, and thereby,
facilitating direct comparison across studies.
Keywords: amputees; lower extremity; quality of life.
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INTRODUCTION
The prevalence of amputation varies country-wise. There is no up-to-date published
information available about the worldwide incidence. The NHIS 1996 (National
Health Interview Survey 1996) estimated that approximately 1.2 million people were
living with limb loss in the United States of America,1 and 185,000 persons undergo
upper or lower limb amputations each year.2 In the Netherlands, 18-20 major lower
limb amputations per 100,000 of population are performed every year.3 In France, the
incidence of lower limb amputation is estimated at 6.6 per 100,000 inhabitants per
year.4
The causes of amputation vary, and mostly depend on morbidity patterns, ageing of
population, poor infrastructure, war/civil conflicts, terrorism and natural calamities. In
patients up to 60 years, trauma and cancer are the main causes of amputation.5, 6
Vascular disorders are the major contributors to lower limb amputations in western
countries,3, 7 whereas traumatic accidents are the major cause of amputation in
developing countries.5
Irrespective of the cause, amputation brings a dramatic change in the life situation of
an individual in almost all aspects of daily living and functioning. Quality of life (QoL)
of amputees gets affected due to limitations posed by body function and structure,
which hinders the activity level and thereby participation, and further influenced by
the environmental and personal factors as envisaged
in the International
Classification of Functioning, Disability and Health (ICF) framework of World Health
Organization.8 QoL is described as a multidimensional concept,9-11 and as an
emotional and cognitive judgment about the persons’ well being, life satisfaction,
morale, and happiness and as such may be best assessed by the person himself.12
Therefore, a multitude of facets need to be taken into consideration to
comprehensively assess QoL.
In order to gain an understanding about QoL in amputees, it’s important to study the
factors influencing amputees’ QoL and how the different facets of QoL are measured,
which determine the overall QoL in amputees. This objective will be achieved by
systematically searching studies on QoL in lower limb amputees, followed by the
quality assessment of included studies and summarizing the study results.
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METHODS
Search strategy
Computerized search was performed using four databases: MEDLINE database (1966
– March, 2009), CINAHL database (1982 – March, 2009), EMBASE (1989 – March,
2009) and PsycINFO (1972 – March, 2009). The search strategy was developed taking
into consideration the population under study, namely lower limb amputees and the
outcome variable of interest, i.e., QoL. To include all relevant studies, not only the
primary keywords namely, amputation and QoL, but also, other keywords as potential
factors affecting amputees’ QoL were included. The search was restricted to the
citations with the keywords appearing in title, abstract, or as major or minor keywords.
The MeSH (Medical Search History) terms from the Thesaurus were primarily used as
the keywords. The major keywords or the synonyms used for searching were amputee,
leg, knee, foot, amputation, QoL, prosthesis, orthopaedic equipment, ADL, phantom,
mobility, rehabilitation, psycho-social, psychology, and social. Further narrow
keywords derived from the broad keywords were chosen from the search-database,
which were also thesaurus terms, like psycho-social as the broad keyword and psychosocial factors, psycho-social readjustment as the narrow keywords, and prosthesis as
the broad keyword and limb prosthesis, leg prosthesis, above-knee prosthesis and
below-knee prosthesis as the narrow keywords. Combinations of keywords were made
in order to refine the search results.
Selection criteria
All citations obtained were screened for relevance by one of the reviewers (R1) by
studying the title and abstract of each reference. A set of exclusion criteria were
developed for this review, which were: (1) the study was published in a language other
than English, (2) the study was a case-study/review/editorial/opinion
papers/testimony/biography/
interview/book/progress
report/discussion
papers/guidelines, etc., (3) the article was related to amputation but QoL was not
being studied/measured, (4) the article discussed QoL from others perspective, like
health care provider, care-giver, community members, (5) the study involved
development or validation of QoL instrument.
Next, two reviewers (R1 and R2) read the abstracts of the references included in the
first step and critically judged them for inclusion/exclusion following the exclusion
criteria. If the abstract of a particular study was not available or it was difficult to
judge its relevance from the abstract, then the full article was retrieved. A study was
16
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finally included if (1) the study population comprised of adolescent and adult lowerlimb amputees as a group or a sub-group, and had ten or more amputees under study,
(2) the study involved assessment of QoL, (3) the study was an empirical research
study, and described methods for measures of QoL, and (4) at least one of the study
outcomes was QoL or self-appreciation of life and the outcomes were presented in
the results.
Quality assessment
There are no strict guidelines for methodological quality assessment of systematic
reviews. Quality of a study refers to measures of internal validity, external validity and
statistical criteria i.e. whether calculations can be made and conclusions can be drawn
independently to those of the original author(s).13
For this review, representative study population, type of study, use of standardized
and validated QoL measures, appropriate statistical tests, control for confounding
variables, consideration of non-response bias, and data presentation of relevant
outcome measures were considered as quality criteria. The criteria list for this
systematic review was formulated by adopting and modifying criteria lists from other
systematic reviews for observational studies 14-16. The criteria list was pilot-tested in
two steps, firstly with studies on quality of life in kidney transplant patients, and
secondly with a selection of studies from the list of potentially relevant articles
selected for this review. Following this two-step process, the operationalisation of the
criteria list got more focussed, and the definition of criteria more elaborated. Table A1
(in appendix) describes the final quality criteria list.
Finally, two reviewers (R1 and R2) independently assessed the quality of the included
studies by scoring the studies using the standardised quality-criteria list. In total,
nineteen criteria were used encompassing three quality aspects: source population,
study population and methodological characteristics. The scoring was solely based on
the information provided in the study. The scoring discrepancies for the respective
studies were discussed during consensus meetings to reach an agreement.
RESULTS
Search results and study selection
The literature search from various databases resulted in identification of 2041 citations
in total [CINAHL 508 (24.9%), EMBASE 844 (41.4%), MEDLINE 349 (17.1%),
PsycINFO 340 (16.7%)]. There were 229 references, which were common in two or
17
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more of the databases leading to 1812 non-duplicate articles. After initial screening by
one of the reviewers (R1), 124 out of 1812 references (6.8%) remained. Articles were
excluded based on primary criteria considering the language (151), study population
(661), study outcome (742), publication type (110), and instrument development or
validation (24).
Next, two reviewers (R1 and R2) applied the in- and exclusion criteria to the 124
references from the initial screening by reading the abstracts or the full article, if
needed. Neither the abstract nor the full article could be retrieved for four references,
and therefore they were excluded from the study. After following these procedures, 25
out of 120 (21%) studies got included. Studies in this step were excluded based on
primary criteria considering the language (1), study population (11), study outcome
(48), publication type (33), and instrument development or validation (2). One extra
study was retrieved from back referencing the included 25 studies. Quality assessment
scoring was done for these 26 studies. Figure 1 depicts the study eligibility flowchart
Study quality assessment
Results of the quality assessment are presented in Table 1 under the categories of
source population, study population and methodological characteristics, followed by a
summary score. The summary quality score was 50% or more for ten studies, with the
maximum being 81%.
Study characteristics
The main characteristics of the selected studies, namely aim(s) of the study, study
population, QoL assessment methodology, study outcomes, and summary quality
score are outlined in table 2. Ten studies17-26 were published during 1990 – 99, and the
remaining sixteen27-42 from 2000 onwards. Thirteen17-19, 22, 24, 25, 30, 31, 34, 36, 38, 39, 41 studies
were focused on either critical limb ischemic or diabetic foot ulcer patients, and four21,
28, 34, 38 on cancer amputees.
Study population was recruited from hospitals, limb-fitting centres, and amputee
support organizations. QoL was measured in conjunction with other outcome
variables in seven studies,23, 28, 31, 33, 34, 38, 42 and was also used as an outcome variable in
eight studies18, 22, 26, 30, 34, 38, 39, 42 to compare different groups of amputees or
interventions.
The studies have assessed QoL using quantitative measures. The generic QoL
instruments used were: SF-36 in seven studies,19, 24, 29, 33-35, 42 RAND-36 in two
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studies,27, 39 NHP (Nottingham Health Profile) in three studies,31, 33, 37 SIP (Sickness
Impact Profile) in one study,31 WHOQOL-Bref in one study,41 EuroQoL in two
studies,30, 31 PEQ (Prosthesis Evaluation Questionnaire) in one study,36 visual
analogue scales in four studies20, 26, 30, 40 and QoL ladder in one study.25 Disease
specific QoL scales were used in three studies.28, 32, 38

n=1812
Citations found through
database search
n=1688
Excluded
n=124
Articles considered
for inclusion
n=4
Unable to retrieve
articles or abstracts

n=120
Articles reviewed
for inclusion
n=95
Excluded
n=25
Articles included
n=1
Article found by back‐
referencing
n=26
Total number of articles
included in the study

Figure 1: Study eligibility flow chart
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21

22
a) 415 out of 535 above‐knee and below‐
knee amputees participated
b) Patients recruited from two outpatient
amputee clinics in South Western Ontario,
Canada
c) Mean age: 61.9±15.7 years
d) Avg. time since amputation: 14.5±16.5
years

a) 84 out of 112 leg amputees participated
b) Patients recruited from 5 prosthetic
clinics in the Chicago Metropolitan area,
USA
c) Mean age: 48.4±15.4 years
d) Avg. time since amputation: 17 years (9
months‐49 years)

Visual Analogue Scale
(VAS)

QOL scale – 3 item subscale
from the HIV‐ Patient
Assessed Report of Status
and Experience (HIV‐
PARSE)

Identifying factors
predicting
individual’s subjective
quality of life (QoL)
after lower limb
amputation

Examining the role of
feelings of
vulnerability in post‐
amputation
adjustment problems,
such as depression
and diminished QOL

Behel et al.
(2002)32

Study Population Description

Asano et al.
(2008)40

QoL Assessment

Aim of Study

Paper

A. Cross ‐ sectional

Table 2: Summary of included studies classified as per study design

53

81

Depression was the most important predictor of
QoL followed by perceived prosthetic mobility
and social support. Other predictors of QoL
were comorbidity, prosthesis problems, age and
social activity participation. Less depression
was associated with higher QoL. Subjects
reported relatively higher QoL (7.4±2.1 out of 10
), which could be because subjects would
initially report a reduced QoL immediately after
amputation, and over‐time their response may
be modified due to adaptation to their situation.
Age, gender, time since amputation, level of
amputation, income and vulnerability predicted
QoL. A high level of vulnerability was
associated with higher levels of depression,
lower QoL, and poorer overall adjustment.

QS
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a) 539 out of 1011 potential respondents
with major upper and lower limb
amputations
b) Patients recruited from Nancy Region
Prosthesis Centre of War Victims in eastern
France
c) Mean age: 66.1±14.1 years
d) Mean age at the time of amputation:
29.9±20.2 years

Assessing the nature
of factors related to
health related quality
of life (HRQL) of
persons with limb
amputation

Demet et.al.
(2003)37
Part 1 of Nottingham
Health Profile (NHP)

a) 25 out of 75 trans‐tibial or trans‐femoral
unilateral amputees due to peripheral
vascular disease participated
b) Patients recruited from Glasgow‐based
rehabilitation and mobility centre based in
UK
c) There were 5 trans‐tibial amputees ≤60
years, 17 >60 years; and 3 trans‐femoral
amputees >60 years
d) Time since amputation: >2 years

World Health Organization
Quality‐of‐Life Scale
(WHOQOL‐Bref).

Determining the
relationship between
quality of life and
restriction of physical
activity in people with
lower‐limb vascular
amputation

Deans et al.
(2008)41

Young age at the time of amputation and
traumatic origin were associated with better
HRQL. Men had better HRQL than women in
domains of physical disability, energy level,
emotional reactions and social isolation. Young
age was also associated with better HRQL in all
these domains. Vascular amputees had greater
physical disability and greater social isolation.

Physical domain of QoL was the most affected
and environmental domain was the least
affected. Amputees gave higher importance on
social standing and friendships with family and
friends than on physical ability.

42

The QoL ladder revealed that DU were
significantly more dissatisfied with their
personal lives than DC, whereas life‐satisfaction
of DA was mid‐way between DU and DC, but
was not significantly different from either
group. DA and DU were significantly more
depressed than DC. DU and DA had
significantly poorer psychosocial adjustments to
their situations than DC.

a) 13 diabetic unilateral lower limb
amputee (DA), 13 diabetic unilateral
chronic foot ulcer patients (DU) and 26
diabetic people with no history of chronic
foot ulcer as controls (DC)
b) Study on UK population (not explicitly
reported)
c) Age range:
DC: 47‐71 years
DA: 42‐72 years
DU: 43‐70 years
d) Time since amputation: 6‐18 months

Quality of life ladder, a
simple unidimensional,
generic scale used as a
measure of life satisfaction

Comparing the QOL
between diabetic
people with chronic
foot ulcers or lower
limb amputation and
diabetic controls

Carrington et al.
(1996)25

44

47

QS

Study Outcomes

Study Population Description

QoL Assessment

Aim of Study

Paper
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23

24
Study Population Description

a) 34 out of 37 patients free of disease and
one year post‐ primary or secondary
amputation due to osteosarcoma or Ewing’s
sarcoma. Semi‐structured interview was
done in 10 of 11 patients undergoing
secondary amputation.
b) Patients recruited from the Royal
orthopaedics hospital, Birmingham, UK
c) Median age for Primary amputation, LSS
and Secondary amputation groups were 32,
30 and 32.5 years respectively.
d) Time since amputation: Not reported

a) 60 adults selected with unilateral non‐
traumatic transtibial amputation, because
of diabetes or peripheral vascular disease
b) Patients recruited from Loyola
Orthopaedic Clinic, the Edward R. Hines
Veterans Hospital amputee clinic, and two
local prosthetic limb companies based in
USA
c) Mean age: 65.9±1.4
Median age: 68
d) Avg. time using prosthesis: 38.1±4.7
months

QoL Assessment

SF‐36 Health Survey

Linear analogue Prosthetic
Evaluation Questionnaire
(PEQ)

Aim of Study

Investigating QoL,
body image and daily
competence of
patients as a
consequence of limb
salvage surgery (LSS),
primary or secondary
amputation, and
views of patients
following secondary
amputation

Obtaining health
related QOL
(HRQOL) data in
patients with non‐
traumatic transtibial
amputations, and who
were successful
prosthetic users.

Paper

Eiser et al.
(2001)34

Harness and
Pinzur (2001)36

Patients’ overall perception of their function,
mobility, psychosocial response, overall well‐
being and satisfaction were favourable. Patients’
perception of their overall HRQOL was
different from the predictions of experts, as
patients scored reasonably well in overall well‐
being as compared to mobility.

Regardless of surgery, patients’ treated for a
bone tumour report poorer QoL than expected
population norms, except in emotional
functioning and mental health. Men reported
better physical functioning than woman. Better
body image and everyday competence
associated with greater QoL. No difference in
QoL in Amputation vs. LSS group, however LSS
reported better daily competence and were less
likely to use a walking aid. LSS group report
better everyday competence than amputees.
Patients who accept responsibility for the
decision to amputate tend to be more satisfied
and better adjusted.

Study Outcomes

39

42
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Comparing the QoL of
persons who have
experienced
amputations, and
persons who have had
bowel resections.

Assessing self‐
reported function and
QoL among long‐term
survivors of childhood
lower extremity bone
tumours.

McCutcheon et al.
(2005)39

Nagarajan et al.
(2004)28
QoL for Cancer Survivors
(QoL‐CS)

a) 47 out of 79 patients who had either a
successful revascularization or a major
amputation, and who were alive,
participated
b) Patients recruited from Royal
Hallamshire Hospital, UK
c) Median age: 75 years
d) Time since amputation: 6 months

Six separate QoL measures
of pain (Burford
thermometer, a visual
analogue scale), mobility
(graded scale from total
immobility to unlimited
ambulation), the Hospital
Anxiety and Depression
scale, the Barthel
independent ADL index
and the Frenchay activities
index for lifestyle
RAND 36‐Item Health
Survey

Studying the QoL of
amputees and
revascularization and
limb salvage (RLS)
patients for critical
limb ischemia at 6
months after initial
intervention.

Johnson et al.
(1995)22

a) 528 out of 629 adult long term survivors
of paediatric lower extremity bone tumours
participated
b) Recruitment source not explicitly
reported
c) Mean age: 34.8 years
d) Average years from diagnosis to
questionnaire completion: 20.8

a) 28 out of 150 Crohn disease (CD) and
resection patients, and 16 out of 150
Peripheral vascular amputation (PVA)
patients
b) Practices of various general surgeons,
gastroenterologists and orthopaedic
surgeons based in USA
c) Mean age:
CD: 45.5 years
PVA: 62.2 years
d) Time since amputation: Not reported

Study Population Description

QoL Assessment

Aim of Study

Paper

QS
44

44

61

Study Outcomes
RLS resulted in greater mobility and better
performance in self‐care and lifestyle, but
produced more anxiety and depression than
major amputation. Overall amputation was
more costly than successful revascularization
and limb salvage. Patients who had major
amputation after failed limb salvage had
mobility similar to amputees, and self‐care and
lifestyle similar to limb salvage patients.

PVA subjects had a lower overall level of QoL
in all domains, and had an average score only in
domains of pain, emotional well‐being, social
functioning, and role limitation caused by
emotional health. Social functioning, emotional
well‐being, and role limitations caused by
emotional problems were areas in which PVA
and CD patients experienced post‐operative
impairment.

Overall survivors reported excellent QoL and
functioning. Amputees were not more likely to
have lower function and QoL as compared to
limb sparing procedure. Females reported
significantly lower QoL, but not more disability.
Being female, lower education and older current
age had a negative influence on QoL, function
and disability. Self‐perception of disability was
affected by general health status, lower
education, older age and female gender.

Systematic literature review
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a) 149 alive patients out of 648 major lower
limb amputees
b) Patients recruited from Edinburgh Royal
Infirmary, and age and sex matched control
group selected from the register of a
general practice in Lothian, UK
c) Median age: 73 years
d) Median time since last amputation: 38
months

a) 437 out of 1436 lower limb amputees
b) Patients recruited from an orthopaedic
workshop database in The Netherlands
c) Mean age: 65±15 years
d) Time since amputation, median (min–
max): 10 (1‐80) years

a) 310 out of 440 patients participated
b) Patients recruited from Lund University
Hospital, Sweden
c) Mean age: 67 years
d) Time since amputation: Not reported

Nottingham Health Profile
(NHP)

RAND‐36 Dutch Language
Version

EuroQoL (EQ‐5D) including
a visual analogue scale
(VAS)

Assessing the overall
effect of amputation
on quality of life,
including psycho‐
social functioning as
well as mobility, and
measures of the extent
to which outcomes are
inter‐related

Describing health‐
related QoL in lower
limb amputees and
investigating potential
determinants,
including phantom
pain

Investigating health‐
related quality of life
(HRQL) in diabetes
patients with foot
ulcers (FU), primary
healed ulcers (PHU),
or those with minor
(MIA) or major
amputations (MAA)

Pell et al.
(1993)17

van der Schans et
al.
(2002)27

Tennvall and
Apelqvist (2000)30

Study Population Description

QoL Assessment

Aim of Study

Paper

MIA patients had better HRQL than FU with no
previous amputation. MAA had lower HRQL
than PHU with no amputation and MIA. VAS
value was reduced in MAA due to diabetic
complications, and increased by living with a
healthy partner. QoL was reduced after MAA.

Amputees with phantom pain had a poorer
health‐related QoL than amputees without
phantom pain. The most important amputation‐
specific determinants of health‐related QoL
were walking distance and stump pain.

Amputees had significantly more problems in
all domains of QoL such as mobility, social
isolation, energy, pain, sleep and emotional
disturbance than controls; however mobility
was the only outcome for which the difference
between the two groups remained significant
after stepwise logistic regression. Overall QoL
following amputation for peripheral arterial
disease was poor, but much of it is secondary to
restricted mobility.

Study Outcomes
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42

44
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Aim of Study

Investigating
predictors of sexual
satisfaction,
experience with pain,
and perceived QoL
Assessing associations
between sexual
satisfaction and
several measures of
physical and
psychological
adjustment, and that
among sexual
satisfaction,
amputation‐related
pain and QoL

Assessing potential
difference in
treatment outcome
between amputation
and limb salvage
surgery (LSS) by
investigating QoL and
function

Paper

Walters and
Williamson
(1998)23

Zahlten‐
Hinguranage et
al.
(2004)38

36

Similar QoL in amputees and LSS groups.
Amputees’ associated QoL with social
acceptability, while LSS associated it with
higher physical performance in sports and
recreational activities.

a) 102 LSS patients and 22 amputees, out of
189 eligible survivors of a malignant lower
extremity sarcoma
b) Patients recruited from Orthopaedic
University Clinic Heidelberg, Germany
c) Median age:
LSS: 33 years
Amputees: 37 years
d) Average time since surgery: 5 years

Disease specific QoL‐
Standard German version of
EORTC QLQ‐C30
Generic QoL‐ FLZ Life
Satisfaction Questionnaire

53

Higher education or professional training was
associated with higher QoL. More sexual
satisfaction was related to higher QoL. More
amputation related pain was associated with
less sexual satisfaction and lower QoL.
Amputation related pain independently
predicted QoL.

a) 77 patients participated (number of
prospective participants not reported)
b) Patients recruited from an out‐patient
amputee clinic and amputee support
organizations based in USA
c) Mean age: 57 years
d) Average time since amputation: 14.5
years

Participants described their
QoL as compared to before
amputation on a five‐point
scale

QS

Study Outcomes

Study Population Description

QoL Assessment
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28
Study Population Description

a) 55 out of 65 patients participated
b) Recruitment hospital not explicitly
reported
c) Median age: 71 years
d)Time since surgery: Not reported

a) 17 out of 18 consecutive patients
participated, and who were treated with
either a surgery involving titanium implant
inserted in the residual bone and left
unloaded for about six months or a surgery
involving titanium rod insertion into the
distal end of the fixture and then penetrating
the skin.
b) Patients recruited from University hospital
in Sweden
c) Mean age: 45 years
d) Average time since amputation: 15 years

QoL Assessment

UK version of SF‐36 health
survey questionnaire,
completed before and at 1,
3, 6 and 12 months
following surgery

SF‐36 administered pre‐
operatively and at follow‐
up, and Q‐TFA
(Questionnaire for persons
with a Transfemoral
Amputation) , a condition‐
specific outcome measure
that reflects current
prosthetic use, mobility,
problems and global health

Aim of Study

Analyzing the
health‐related QoL
changes associated
with infrainguinal
arterial
reconstruction for
chronic critical limb
ischemia, and to
assess the impact of
graft patency and
limb salvage

Analyzing general
and condition‐
specific health
related quality of life
(HRQL) at 2‐year
follow‐up as
compared to the pre‐
operative situation

Paper

Chetter et al.
(1998)19

Hagberg et. al.
(2008)29

B. Prospective

58

72
General physical HRQL (Physical Functioning,
Role Physical Bodily Pain), PCS (Physical
Component Summary),score and Q‐TFA
(Prosthetic Use, Prosthetic Mobility, Problems
and Global Health) significantly improved at 2‐
year follow‐up.

QS

Patients with critical limb ischemia had severely
impaired QoL.
Reconstruction had significant improvements in
Physical Functioning, Pain, Vitality and Social
Functioning, and with a patent graft these
improvements began soon after surgery and
maintained for 12 months. Irredeemable graft
occlusion patients who had secondary
amputation repoted moderate QoL
improvements.

Study Outcomes

Chapter 2

a) 120 out of 141 patients participated, out of
which 60 had standard treatment (ST) and 60
had standard treatment combined with
spinal cord stimulation (SCS)
b) Patients recruited from 17 hospitals in The
Netherlands
c) Mean age:
ST: 72±10.6
SCS: 73±9.8
d)Time since surgery: Not reported
a) 682 of 746 patients (patent graft=409,
asymptomatic occlusion=32, symptomatic
occlusion=65, revascularization=194, primary
amputation=36 and secondary
amputation=38) participated and completed
the questionnaire
b) Subjects recruited from Dutch BOA
(Bypass, Oral Anticoagulant and Aspirin)
multi‐centre study
c) Mean age of 746 patients: 70 years
d)Time since surgery: Not reported

NHP, EuroQoL and
mobility subscore of
Sickness Impact Profile
(SIP) administered at
intake, and at 1, 3, 6, 12 and
18 months

EuroQoL and SF‐36 was
administered every half
year from November 1995
until April 1998

Assessment of pain
and quality of life of
patients with critical
limb ischemia at
follow‐up

Comparing QoL in
patients, with and
without various
ischemic
complications after
infrainguinal bypass
grafting surgery for
occlusive vascular
disease

Spincemaille et
al. (2000)31

Tangelder et al.
(1999)24

Study Population Description

QoL Assessment

Aim of Study

Paper

QS

50
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Study Outcomes

Overall QoL improved significantly in both the
groups, but with no difference between groups.
Amputation had a negative effect on mobility,
resulting in difficult rehabilitation but relieved
pain substantially.

Amputation deteriorated physical functioning
and more so after failed secondary
revascularization. Social functioning, physical
and emotional role, and mental health were
poorer than all other groups. QoL deteriorated
after all events, except for asymptomatic
occlusions. QoL was constant over time in all
the groups in the observed period.
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29

30

Comparing long‐
term QOL in limb
salvage (LS) vs.
amputees (AMP) in
lower limb bone
tumour patients

Postma et al.
(1992)26

a) 14 LS and 19 AMP out of 36 patients
b) Recruitment source not explicitly
reported
c) Median age:
LS: 24 years
AMP: 27 years
d) Median time since amputation: 10 years

a) 97 out of 140 non‐vascular trans‐femoral
amputees
b) Patients recruited from two Swedish
associations for amputees and six
orthopaedic workshops and/ or walking
school units
c) Mean age: 48 years
d) Average time since amputation: 22 years

Swedish SF‐36 Health Survey

Describing HRQL
(Health‐related
quality‐of‐life),
prosthetic use and
problems in
individuals with
unilateral trans‐
femoral amputation
from non‐peripheral
vascular disease

Hagberg and
Branemark
(2001)35

Hopkins Symptom Checklist
(HSCL), Groningen Activity
Restriction Scale (GARS),
Rosenberg self esteem scale
(short version)
Semi‐structured interview
comprising educational and
vocational impact of
treatment, marital status,
possibility to move
independently, some aspects
of costs of living, and
participation in social life.
Subjects were asked to
comment on psychological
impact of treatment.
Visual analogue scale (VAS) to
assess satisfaction on quality
of life and individual
perception of being disabled

Study Population Description

QoL Assessment

Aim of Study

Paper

C. Retrospective

General HRQL was significantly lower than
Swedish age‐and gender‐matched norms in all
eight dimensions, and there were considerable
problems with amputation and prosthesis.
Problems that led to reduction in QoL were
heat/sweating in prosthetic socket, sores/skin
irritation from socket, inability to walk in
woods and fields and inability to walk quickly.
Almost half amputees were troubled by stump
pain, phantom limb pain, back pain and pain in
the other leg.
Although QoL was similar in both the groups,
both the groups felt diminution of QoL as well
as a sense of disability. No significant difference
between both the groups in psychological and
physical distress, activities of daily living and
self‐esteem, nor were they different from
normal.

Study Outcomes

42

42

QS
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Assessing QoL after
femorodistal bypass
(FB), and comparing
it with QoL
following primary
lower limb
amputation (LLA)

Thompson et al.
(1995)18

a) 82 out of 112 patients participated, 31
patients primary patent graft; 17 secondary
patent graft; 7 secondary amputation and
17 primary amputation
b) Patients recruited from Leicester Royal
Infirmatory, UK
c) Median age: 69 years
d) Median time since amputation and
reconstruction were 16 and 18 months.

a) 10 and 9 young male soldiers with
unilateral below knee amputation and with
salvage surgery respectively
b) Turkish Armed Forces Rehabilitation
Centre
c) Mean age: Amputees‐27.70±5.31 and
salvage 28.44±4.21
d) Average duration of injury: Amputees‐
50.30±54.18 and salvage‐66.11±49.58

SF‐36 (Turkish validated
version)

Comparing
functionality in daily
activities and quality
of life in transtibial
amputees and.limb
salvage surgery
patients after severe
lower limb trauma.

Tekin et al.
(2009)42

Hospital anxiety and
depression scale
Social functioning: impairment
of work, family relationships,
social activities, leisure
activities and home
management
Patient mobility and use of
walking aid from unrestricted
walking to independent
walking

a) 29 of 109 patients completed the
psychosocial (QoL) questionnaire
b) Patients from multi‐institutional
Musculoskeletal Tumour Society study
conducted in USA
c) Mean age at diagnosis: 16 years
d) Average duration of follow‐up: 11 years

Brief symptom inventory for a
psychopathological
evaluation, the psychosocial
adjustment to illness scale, the
Melzack pain questionnaire,
demographics, fertility and
sexual function.Subjective
rating of physical function;
change of satisfaction with life
ranked from ‐10 to +10 and
that of appreciation of life,
from 0 to +10

Studying the
outcome of treatment
of non‐metastatic
high‐grade
osteosarcoma in the
distal part of femur

Rougraff et al.
(1994)21

Study Population Description

QoL Assessment

Aim of Study

Paper

QoL after successful FB is higher than after
primary or secondary LLA. Patients with patent
grafts had lower impairment of QoL than
patients undergoing primary or secondary
amputation. A secondary procedure to maintain
graft patency did not adversely affect QoL.
Additionally, patients undergoing secondary
amputation after graft failure had an identical
QoL to those undergoing primary amputation.

53

Function was better in LSS than AMP, however
it did not provise a measurable benefit in QoL.
No difference between groups with regard to
patient’s acceptance of the postoperative state,
ability to walk, or the amount of pain. No
difference in psychosocial outcomes between
the groups. Scores on brief symptom inventory
and psychosocial adjustment to illness scale
were generally within the norms of the general
population. No difference in life appreciation
before and after cancer. No significant
differences between the three groups based on
QoL data.
Overall QoL (general health and vitality being
significantly better), reoperation rates and pain
was better in amputees than limb sparing
surgery.

25

53

QS

Study Outcomes
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31

32
QoL Assessment

Nottingham Health Profile
(NHP), SF‐36 and one
questionnaire designed for
the study, which consisted of
questions related to pain,
daily functioning,
psychological factors and
handicap with working

Aim of Study

Assessing the long‐
term functional
outcome and QoL of
patients who were
treated for Grade 3
open tibial fracture

Paper

Hoogendoorn
and Werken
(2001)33

LS and amputees had a worse QoL in most
categories than a healthy reference group. 65%
patients reported problems with walking, due to
fatigue, pain and shortness of breath. 48%
patients feel disabled, as they were not able to
do everything as before accident. 45% reported
problems with working.

a) 64 out of 72 patients comprising of 43
successful limb salvage (LS) patients and 21
amputees
b) Patients recruited from Utrecht
University Medical centre, The Netherlands
c) Mean age:
LS: 39.9±16.2
Amputees: 39.4±15.9

47

QS

42

Amputees’ QoL was fairly poor compared with
older persons. 29% reported better health at
follow‐up than before amputation, primarily
because of less pain, one‐quarter reported
worse health, and majority rated their health
either fair or poor. Ability to perform activities
of daily living (ADL) was the most important
predictor for self‐perceived health, well‐being
(Affect Balance), and QoL. Poor health status
was best predicted by dependency in ADL, high
level of amputation and older age. Negative
feelings were predominately affected by
dependency in ADL and diabetes.

Study Outcomes

QS

Study Outcomes

Study Population Description

a) 97 patients who underwent either lower
extremity amputation, revision, secondary
closure, or debridement
b) Patients recruited from John L.
McClellan Memorial Veterans Hospital,
Arkansas, USA
c) Median age: 64 years
d) Average time since surgery: 15 months

A question asking the patient
to rate his/her health as
excellent, good, fair, or poor
and the Affect Balance Scale
(assesses the degree to which
positive feelings about life
outweigh negative feelings.
Another question rated QoL
on a visual analogue scale

Identifying factors
that predict
outcomes, including
postoperative
complications,
stump revision,
mortality, and poor
QoL

Weiss et al.
(1990)20

D. Mixed Design

Study Population Description

QoL Assessment

Aim of Study

Paper
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QoL findings
Amputees’ QoL was found to be mostly poor compared to the general population or
controls.17, 20, 28, 33-35 Women reported worse QoL than men.34, 36, 37 Age was an
important predictor of QoL,28, 37, 40 and so was education.23, 28
QoL was adversely affected by phantom and stump pain,23, 27 and depression.32, 40
Limitation in physical functioning affected QoL to a great extent,17, 24, 27, 37, 41 and it
affected vascular amputees more adversely.37 ADL20 and sexual satisfaction23 were
found to be important factors affecting QoL. Low social acceptance and low social
functioning also affected QoL adversely.23, 24
DISCUSSIONS
Study identification
The search strategy adopted for the systematic search was exhaustive, since several
keywords associated with ‘amputees’ and ‘QoL’ available in different databases were
used. Back-referencing of the included articles led to inclusion of only one extra
article, which indicates comprehensiveness of search strategy. A limitation of this
systematic search is that only articles published in English language were considered
for inclusion. The number of non-English articles during the initial search was 151
(8.33%) out of 1812 references. Generally, methodologically sound studies tend to get
published in English language, and thereby perhaps lowering the possibility of high
quality studies getting excluded because of the possible language bias.
During the screening process, it was noticed that QoL as a term was loosely used in
many studies in the articles, and it also appeared as a keyword in several citations, even
though the study did not involve assessment of QoL. We included studies in which
QoL was the outcome variable, so it might be possible that studies which have used
QoL instrument, but to study outcomes other than QoL would have got excluded
from this review.
Study design
The systematic review revealed a lack of longitudinal prospective studies, and
therefore, evidence-base about the change in QoL of amputees over time as a result of
the immediate changed life situation and adjustments following amputation is
inadequate. The few prospective studies found mainly assessed the outcomes of
intervention in critical limb ischemic patients.19, 24, 31

33
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Representativeness of study population might be an issue for most of the studies, as
the characteristics of the source population from which the study population was
derived, was not presented. So, the chance of selection bias cannot be totally
disregarded. Especially, for studies in which the patients have been recruited from
orthopaedic workshops and rehabilitation centres,23, 27, 32, 35, 37, 41 a selective group of
amputees who were interested in rehabilitation, and who would be using prosthesis
might have participated. Studies recruiting patients from primary sources, like
hospitals and clinics would have better external validity and enable the generalization
of the results. Sample size and power calculations have been performed only in one
study.31 Therefore, results of other studies need to be interpreted with care.
Background information and QoL
Although the studies provided information about the age and gender characteristics of
the study population, QoL variation across different age groups and gender has
mostly not been reported. Due to relatively lower representation of females in the
study population, their QoL comparison with males has to be judged with care.
Most of the studies lacked information about background variables, like education,
employment, economic, civil status and co-morbidity, which limit the QoL analysis in
a holistic way, as these factors also play an important role in determining QoL. The
effect of these variables as well as amputation and limb related variables should be
studied. Other data, for example, number of failed reconstructions, number of
amputations and duration between these, duration of hospitalization, number of visits
to hospitals/clinics or utilization of paramedical care, etc. and the effect of these
factors on QoL should be studied.
The number of QoL studies was relatively low for amputees who were victims of
accidents or war. Disease was found to be the most frequent reason for amputation
except two studies.37, 42
Methodological quality
Seven studies had response rate equal to or more than 80%. Characteristics of nonrespondents have been reported in only four studies. Since many background variables
were not included in the studies and the confounding variables have only been
considered partially in some studies, therefore, the study results need to be interpreted
with care.
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QoL measures
A general health-related QoL and/or combination of questionnaires have generally
been used to measure QoL. The variation in QoL instruments in the studies is large,
which hinders a systematic comparison of outcomes. Although a generic QoL
instrument comprises of several multi-dimensional facets, it still might not be able to
capture specific issues relevant to amputees. Asano et al.40 and Johnson et al.22 used a
combination of different instruments to study QoL.
Environmental factors, like family condition, family support, life situation before
amputation, etc. determine outcomes after amputation, but the influence of these
factors on QoL has been assessed by only a few studies. It is envisaged that QoL of
amputees should be studied using the ICF framework8 and including all the pertinent
facets, such as amputation-related, personal and environmental factors, which might
affect QoL directly or indirectly.
To conclude, very few methodologically sound studies were found in this systematic
review, which limits the generalization of the findings. Prospective longitudinal studies
are envisaged to systematically study the events following amputation, and the change
in QoL over time. To enable this, amputee specific standardized and validated QoL
instruments are needed to capture the multitude of facets influencing QoL in
amputees, and which would make assessment of QoL easier, comprehensive and
useful in clinical practise, and enable effective decision making. Additionally,
qualitative studies are encouraged to garner insights to complement the quantitative
findings
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Description of source population
Description of inclusion
and/or exclusion criteria

Statistical methods for measures

Control for confounding variables

Response rate vs. drop out
Characteristics of drop‐outs

Relevant outcome measures

O

P

Q
R

S

Not reported (0), Reported (1)
Not well‐defined (0), Well‐defined (1)

< 60% / Not mentioned (0), 60% ‐ 80% (1), > 80% (2)

Not considered (0), Partially considered (1), Fully considered (2)

Non‐appropriate (0), Partially appropriate (1), Appropriate (2)

Non‐validated (0), Partially validated (1), Validated (2)

Non randomized (0), Randomized / NA (1)

Not clear (0), Partially (1), Yes (2)

Instruments used

Economic status
Data presentation of relevant
outcome measures

I
J

Not available (0), Partially available (1), Available (2)

N

Comorbidity

H

Not clear (0), Cross sectional design (1), Retrospective/Mixed design (2), Prospective design (3)

Marital status

G

Population selection

Employment status

F

M

Education

E

Not available (0), Ambiguous (1), Available (2)

Scores

Methodological Characteristics
K
Representative population
L
Study design/study type

Gender

D

Study Population Characteristics
C
Age

A
B

Source Population

Criteria

Table A1: Quality Criteria List
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Validity and reliability of MOS Short Form
Health Survey (SF‐36) for use in India

R Sinha, WJA van den Heuvel, P Arokiasamy. Validity and reliability of MOS Short Form
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ABSTRACT
Background: Health is defined as the state of complete physical, mental and social
well-being than just the absence of disease or infirmity. In order to measure health in
the community, a reliable and validated instrument is required.
Objectives: To adapt and translate a widely used generic health-related quality of life
instrument, Medical Outcomes Study Short-Form Health Survey (SF-36) for use in
India, to study its validity and reliability, and to explore its higher order factor
structure.
Materials and Methods: Face-to-face interviews were conducted in 184 adult
subjects by two trained interviewers. Statistical analyses for establishing item level
validity, scale level validity and reliability, and tests of known group comparison were
performed. The higher order factor structure was investigated using principal
component analysis with varimax rotation.
Results: The questionnaire was well understood by the respondents. Item level
validity was established using tests of item internal consistency, equality of item-scale
correlations, and item discriminant validity. Tests of scale level validity and reliability
performed well as all the scales met the required internal consistency criteria. Tests of
known group comparison discriminated well across groups differing in sociodemographic and clinical variables. The higher order factor structure was found to
comprise of two factors, with factor loadings being similar to those observed in other
Asian countries.
Conclusion: The item and scale level statistical analyses supported the validity and
reliability of SF-36 for use in India.
Keywords: Quality of life; health surveys; questionnaires; translations; validity;
reliability
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INTRODUCTION
Health is defined as the state of complete physical, mental and social well-being than
just the absence of disease or infirmity.1 Patient’s perspective about his/her state of
health is recognized as an important parameter for assessing health outcomes and
efficacy of an intervention. Validated and reliable self-reported questionnaires2, 3 are
needed to enable this assessment.
Medical Outcomes Study Short-Form Health Survey (SF-36)4 is a widely used generic
health-related quality of life instrument consisting of 36 questions and measuring
health in eight dimensions: physical functioning (PF), role limitations due to physical
health problems (RP), bodily pain (BP), social functioning (SF), general mental health
covering psychological distress and well-being (MH), role limitations due to emotional
problems (RE), vitality, energy and fatigue (VT), and general health perceptions (GH).
SF-36 has been adapted and translated into several languages,5, 6 and its validity and
reliability established in several countries.7
SF-36 has been used in India to assess health outcomes in several diseased
populations.8-15 However, no studies regarding the validity and reliability of SF-36 in
general Indian population have been cited in electronic scientific databases. The
primary objectives of this study were to adapt and translate SF-36 for use in India, and
to study its validity and reliability. Additionally, the study aimed to explore the higher
order factor structure of the eight SF-36 scales.
MATERIALS AND METHODS
Adaptation and translation
Conceptually equivalent cultural adaptations5 were made to the questionnaire to make
it suitable in the Indian context. In PF01, vigorous activities, such as lifting heavy
objects was exemplified as lifting a bucket of water to improve the understandability
of the question. In PF02, moderate activities, such as moving a table, pushing a
vacuum cleaner, bowling, or playing golf were replaced by brooming, shopping for
groceries and cooking, as these activities can be considered to be equivalently
moderate.
Climbing several flights of stairs was explained as climbing 5-6 floors (PF04), and one
flight of stairs was expressed as one floor (PF05). One mile was expressed as one
kilometer (PF07) in accordance with the metric standards in India. A block was
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represented by a distance of 100 meters (PF08 and PF09). Words like pep, dumps
and blue in VT01, MH02, and MH04 respectively were translated appropriately to
capture their essence.
The questionnaire items were translated from English into Hindi by a professional
experienced in translating health survey questionnaires. The translated version was
back-translated into English by an independent person followed by a review to control
for possible discrepancies. The final translated version evolved following an iterative
process6 which included pilot-testing and incorporating appropriate changes.
Data collection
The study sample was selected from Mumbai, its suburbs and a village in its vicinity
following purposive sampling. Face-to-face interviews were conducted by two trained
interviewers in residential areas, industrial estates, business centers, offices and market
place by selecting the units systematically and interviewing the people present at the
time of visit. Data collection was performed during the working hours in the industrial
estates, business centers and offices, and during the evening hours in the residential
areas to ensure that most of the family members were present.
The Institutional Review Board of one of the co-authors’ institute in India approved
the study. Subjects 18 years and above who could communicate in Hindi were
included. The study purpose was explained to the subjects and interviews were
performed after obtaining the written informed consent. Two people did not
participate in the study, one because of lack of time and the other due to being
psychologically disturbed due to the death of a family member.
Statistical analyses
The statistical analyses were performed using Statistical Package for the Social
Sciences (SPSS) version 15.16
Tests of item internal consistency, equality of item-scale correlations, and item
discriminant validity17 were carried out to establish item level validity. Item internal
consistency is considered satisfactory if an item correlates 0.40 or more with its
hypothesized scale after correction for item-scale overlap. Equality of item-scale
correlations is considered satisfied when items have similar item scale correlations.
Item discriminant validity is supported if the correlation between an item and its
hypothesized scale is significantly higher than the correlations between that item and
other scales.
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Table 1: Socio‐demographic and clinical characteristics of the study population
Variable

n

%

3

Sex
Male
Female

132

71.7

52

28.3

Age
18‐28

56

30.4

29‐38

50

27.2

39‐48

44

23.9

49+

34

18.5

No schooling

23

12.5

Primary education

76

41.3

Secondary education

23

12.5

Tertiary education

61

33.2

1

0.5

Education

Missing values
Residential area
Village

36

19.6

Suburbs

55

29.9

Metropolitan

93

50.5

Marital Status
Never Married
Married
Separated/Widowed

47

25.5

131

71.2

6

3.2

Comorbidity
Present
Not present

52

28.3

132

71.7

29

55.8

9

17.3

Comorbidities*
Musculo‐skeletal
Diabetes
Hypertension

14

26.9

Others

10

19.23

* Includes single as well as multiple comorbidity

Scale level validity and reliability were assessed by testing whether the SF-36 scale
scores showed substantial variability, and if their reliability estimated using internal
consistency method (Cronbach alpha coefficient) was acceptable, namely 0.70 or
higher for group comparisons,18 and whether the internal consistency of each scale
was higher than the correlation between that scale and other scales, which tests if each
scale measured a distinct health concept.17
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Tests of known group comparison were performed to assess the ability of SF-36 to
distinguish between groups differing in factors known to affect QoL. Gender, age,
residential area and comorbidities were used as grouping variables. Non-parametric
tests (Mann-Whitney U or Kruskal-Wallis one-way ANOVA) were performed to test
the statistical significance of observed differences between the groups.
Table 2: SF‐36 scale descriptives, tests of item internal consistency and discriminant
validity

Scale

Mean
(SD)

Ceiling/
Floor (%)

Range of item‐scale correlations

Item ‐ internal
consistencya

PF
RP
BP
GH
VT
SF
RE
MH

93.59
(14.34)
78.53
(35.37)
83.80
(26.98)
79.41
(20.42)
80.82
(19.22)
90.42
(17.70)
79.89
(35.71)
86.16
(14.92)

Item ‐
discriminant
validityb

Internal
consistency
testsc

Discriminant
validity testsd

Success Rate
(%)

Success Rate
(%)

62.0/1.1

0.36 – 0.76

0.00 – 0.49

90

100

67.4/10.3

0.68 – 0.83

0.15 – 0.56

100

100

63.6/1.6

0.70

0.12 – 0.57

100

100

16.3/1.6

0.36 – 0.61

0.11 – 0.50

80

89

27.2/0.5

0.47 – 0.57

0.19 – 0.56

100

96

69.0/0.5

0.63

0.10 – 0.48

100

100

72.3/12.5

0.69 – 0.80

0.00 – 0.44

100

100

29.9/0.5

0.36 – 0.61

0.09 – 0.63

80

89

a: Correlations between items and hypothesized scale corrected for overlap,
b: Correlation between items and other scales,
c: Number of items having correlation more than 0.40,
d: Number of correlations significantly greater/total number of correlations.

Exploratory factor analyses were performed on the eight SF-36 scales using principal
component analysis with varimax rotation19 to examine the existence of higher order
factor structure in the Indian general population.
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RESULTS
Sample characteristics
Table 1 summarizes the socio-demographic and clinical attributes of the study
population. The population ranged in age from 18 to 76 years, with a mean age of
37.44 years.
Statistical analyses
Table 2 summarizes the descriptive statistics for the eight SF-36 scales. Within each
scale, the correlation between items and their hypothesized scale were of similar
magnitude. Item internal consistency and item discriminant validity criteria were met
for most of the scales. The floor effect was found to be less than 10% for all the
scales except RP and RE. A ceiling effect of more than 50% was observed for all the
scales except GH, VT and MH. For all the scales, the internal consistency (Cronbach
alpha) equaled or exceeded 0.70 (Table 3). The internal consistency of each scale
exceeded the correlations between that scale and other scales
Table 3: Inter‐scale correlations and reliability coefficients for the eight SF‐36 scales

PF
RP
RE
VT
MH
SF
BP
GH

PF

RP

RE

VT

MH

SF

BP

GH

(0.88)
0.52**
0.05
0.43**
0.20**
0.17*
0.43**
0.36**

(0.88)
0.41**
0.45**
0.38**
0.20**
0.56**
0.49**

(0.86)
0.42**
0.45**
0.46**
0.24**
0.34**

(0.73)
0.67**
0.43**
0.39**
0.61**

(0.71)
0.49**
0.41**
0.48**

(0.76)
0.17*
0.28**

(0.82)
0.44**

(0.73)

Reliability coefficients (Cronbach alpha) provided in round braces
**: Correlation is significant at the 0.01 level (2‐tailed)
*: Correlation is significant at the 0.05 level (2‐tailed)

Table 4 summarizes the tests for known groups comparison. Females scored lower on
all the eight scales, with the differences being statistically significant in PF, RP, VT,
MH and GH. With age, the range of scores related to physical health scales (PF, RP,
BP and GH) were more than those related to mental health scales (RE, VT, MH and
SF). Scales associated with mental health showed significantly different scores in
groups classified as per residential area, and only one physical health scale (RP) was
found to be significantly different. All the scales were found to be lower in the subgroup having comorbidities, and these differences were significant for all the scales
except for RE.
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Table 4: Mean SF‐36 scale scores in relation to socio‐demographic and clinical
characteristics
Variable

PF

RP

RE

VT

Male

95.19

84.28

81.06

85.19

Female

89.41

63.24

76.47

69.83

p‐value*

0.035

<0.001

0.171

18‐28

96.25

83.48

29‐38

96.50

74.00

39‐48

93.87

49+

84.56

p value**

MH

SF

BP

GH

89.00

91.19

85.06

71.69

78.94

88.24

80.25

82.35

<0.001

<0.001

0.061

0.217

0.007

83.93

79.23

85.23

91.52

88.62

82.86

75.33

81.60

84.72

89.00

79.40

78.10

83.72

79.85

85.23

88.86

91.86

85.06

83.95

69.85

79.41

77.21

86.59

88.60

80.29

69.74

0.038

0.174

0.692

0.461

0.686

0.784

0.227

0.104

Village

91.81

61.11

68.52

70.05

81.61

86.46

81.81

78.92

Suburbs

94.81

85.00

84.24

85.64

88.61

91.36

84.18

83.27

Metropolitan

93.53

81.25

81.52

82.34

86.61

91.30

84.18

77.23

p value**

0.851

<0.001

0.008

<0.001

0.015

0.010

0.895

0.238

Comorbidity
Present
Not present
p value*

82.60
97.94
<0.001

61.06
85.31
<0.001

73.08
82.44
0.058

70.22
85.15
<0.001

79.15
88.99
0.002

85.09
92.46
0.040

65.38
90.99
<0.001

67.21
84.21
<0.001

Sex

Age

Residential area

* Mann‐Whitney U test; ** Kruskal‐Wallis test

Exploratory factor analysis of the eight SF-36 scales yielded a two factor solution
(Table 5). PF, RP and BP correlated more with factor 1, whereas SF, RE and MH
correlated more with factor 2. VT and GH scales correlated moderately with both the
factors. The two principal components explained 63.42% of the total variance, which
was within the prescribed range.20, 21 The obtained two factor structure was similar to
that obtained in other studies (factor 1 as “physical” and factor 2 as “mental” domains
of health underlying the SF-36).22
DISCUSSION
The study sample can be considered adequate since a sample of 100 or more has been
recommended for reliability and validity23, 24 studies, and to perform second-order
analysis on SF-36 scales.6, 25 SF-36 translation and validation studies in several
languages26-29 have been carried out using similar sample sizes. The over
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representation of males (72%) in the study population is not an issue, since the study
did not aim at generating normative QoL data.
Table 5: Summary of principal component analysis for the eight SF‐36 scales
Correlation with components

a

Relative validity

b

3

Variance explained

Scale

PF
RP
BP
MH
RE
SF
VT
GH

Factor 1

Factor 2

Factor 1

Factor 2

Totalc

Reliabled

0.81
0.78
0.75
0.32
0.10
0.02
0.52
0.65

‐0.03
0.26
0.18
0.76
0.77
0.78
0.65
0.45

1.00
0.96
0.92
0.40
0.13
0.03
0.63
0.80

‐0.04
0.33
0.23
0.98
0.98
1.00
0.83
0.57

0.66
0.67
0.60
0.69
0.60
0.61
0.68
0.57

0.75
0.76
0.68
0.97
0.69
0.80
0.93
0.78

Correlation between each SF‐36 scale and varimax rotated principal components
Ratio of the common factor variance of each scale relative to the scale with greatest common factor variance
c h2, proportion of the total variance of each scale explained by the two components
d h2/rtt, proportion of the reliable variance of each scale explained by the two components
a

b

SF-36 was adapted to make it suitable for use in India. Similar adaptations have also
been done while translating SF-36 for use in other countries in order to preserve the
conceptual meaning of the original question to make it relevant within each country
and language. In Iran,30 in items regarding activities bowling and playing golf were
changed to light sport activities, mile was changed to kilometer, and walking one block
or walking several blocks were changed to walking one alley or several alleys to refer
to a similar distance. In the United Kingdom,31 walking one block was changed to
walking one hundred yards, and downhearted and blue was changed to downhearted
and low. In Sweden,31 walking in the forest or gardening was used as an example for
moderately strenuous activity instead of bowling or playing golf.
The adapted and translated version was well understood by the respondents since
there was a low (1%) missing data at both item and scale levels, and all the response
choices were used. The suggested Cronbach alpha values of 0.70 for group level
comparison7 were met for all the scales, thus, supporting the item homogeneity and
internal consistency across scales. Tests of known group comparison discriminated
well among the groups differing in socio-demographic and clinical variables. These
findings were similar to those reported in other studies.30, 32-35 In Greece,32 women
reported worse health than men. Moreover, age was an important health status factor
affecting physical health relatively more than mental health. Also in Iran,30 SF-36
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discriminated well between the sub-groups of people differing in gender and age. The
findings demonstrated that women and old people had poorer health as compared to
men and younger people.
Exploratory factor analyses were performed as the higher order factor structure of SF36 has not been established in the Indian general population.25 The higher order factor
structure was found to be similar to that in other countries.22 The two factors
explained 63.42% of the total variance of the SF-36 scale scores, and 68%-97% of the
reliable variance of each scale. SF and MH showed respectively lower and higher
association with physical domain in congruence with the findings from other Asian
countries.26, 27, 30, 36
To conclude, the item and scale level analyses supported the validity and reliability of
the translated and adapted version of SF-36 for use in India. Studies with larger
sample size with representative Indian general population are encouraged to generate
normative QoL data.
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Adjustments to amputation and artificial limb
in lower limb amputees
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ABSTRACT
Background: Positive adjustments to amputation and artificial limb play important
roles in the rehabilitation process.
Objectives: To study the different facets of adjustments to amputation and artificial
limb in lower limb amputees, and to assess the role of different background and
amputation-related factors that could potentially influence these adjustments.
Study design: Cross-sectional.
Methods: Adult unilateral and non-congenital lower limb amputees (n=368) met the
in-/exclusion criteria. Face-to-face interviews were conducted using structured
questionnaires including patient’s background, amputation, and Trinity Amputation
and Prosthesis Experience Scales (TAPES).
Results: Mean scores of TAPES subscales indicated that amputees were on an
average satisfied with the functioning of the prosthesis, moderately psychosocially
adjusted, and not restricted in performing functional and social activities, except for
athletic activities. The regression results indicated that age, employment, daily use of
prosthesis and assistive device use were the most important factors associated with
adjustments to amputation and prosthesis, followed by gender, comorbidity and
amputation level.
Conclusions: Most of the factors contributing significantly to the adjustments to
amputation and prosthesis are addressable. Future studies are envisaged to understand
the underlying factors which would determine the extent of daily use of prosthesis and
the reasons for the use of assistive devices by amputees.
Key Words: Rehabilitation; Amputation; Lower extremity; Artificial limbs;
Adaptation, Psychological.
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INTRODUCTION
Adjustments to amputation and artificial limb are intricate physical, psychological and
social processes.1 Physically, the body has to adjust to amputation setback, phantom
limb pain, achieve functional abilities and his/her functional expectations with the
artificial limb to be able to perform activities of daily living, resume work and other
activities with respect to his/her roles and responsibilities and expectations;
psychologically, the individuals have to come to terms with the changed life situation,
cope with the amputation and its consequences, accept the changed body-image and
also get used to the physical and mechanical features of the artificial limb; and socially
perform social roles and maintain social contacts. Thus, adjustments to amputation
and artificial limb encompass the physical functioning, psycho-social functioning and
satisfaction with the artifical limb2 at individual level as well as in the society with
respect to the physical change brought about by amputation and the challenges posed
by the changed state, which truly reflects the degree to which the individual is adjusted
to amputation and artificial limb, as can be derived from the ICF framework of
WHO.3
Being adjusted to amputation and artificial limb is important for functioning, quality
of life,2 and to enable social participation of amputees. Adjustment has mostly been
implied as limiting and negative consequence after amputation. Horgan and
Maclachlan4 studied psychological adjustment in amputees as depressive and anxious
reactions, body-image anxiety, social functioning and social discomfort, sense of self
and identity, and its relationship to physical limitations. On the other hand, Gallagher
et al.5 explored the perception of amputees about their amputated leg, and whether
they perceived that something good had emerged out of their amputation, and found
that almost half of the people thought positively about their amputation. It is to be
noted that the study population mainly comprised of young and traumatic amputees.
There is a dearth of studies investigating the different domains of adjustment to
amputation and artificial limb which would indicate the acceptance of artificial limb by
the amputees and their performance with it, as well as the different factors which play
a role in the adjustment process. The prominent self-reported scales which are being
used to study functioning with prosthesis and assessment of prosthesis are PEQ
(Prosthesis Evaluation Questionnaire)6 and TAPES.7
Unwin et al.8 analysed the influence of demographic and amputation variables on the
positive adjustment to amputation and artificial limb as measured by positive mood
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subscale of PANAS9 and general adjustment subscale of TAPES,7 and found no
association for demographic and amputation-related variables. The study analyzed the
effect of rather limited number of demographic and amputation-related variables (age,
gender, level and cause of amputation, and intensity of phantom pain).
Considering the vital role of positive adjustment to amputation and artificial limb in
enabling the full participation of amputees in the society, and limited information
available about the role of socio-demographic, medical and amputation-related factors
on the adjustment to amputation and artificial limb, we aim to study first the different
facets of adjustment to amputation and artificial limb in amputees, that is perception
and experience or self-assessment of amputees about their amputation and artificial
limb, and second, the role of different background and amputation-related factors that
could potentially influence this.
METHODS
Participants
The study population consisted of lower limb amputees aged 18 years and above from
a limb fitting center and a rehabilitation center based in Mumbai, and four limb fitting
camps in and around Mumbai. Camps are more common in developing countries
through which medical/paramedical services are made available to a community
where there is limited access to health care services, or in case of an epidemic, natural
disaster, war, etc. Camps provide usually temporary services; however, they can also
be run for a longer term, if required. The study was cross-sectional, and conducted
during 2005-2006 following convenience sampling.
The Institutional Review Board of one of the co-authors’ institute approved the study.
The purpose of the study was explained to the subjects, and informed signed consent
was requested. Face-to-face interviews were conducted by three trained interviewers.
In total, there were 622 subjects; 360 (58%) from limb fitting centre, 99 (16%) from
rehabilitation centre and 163 (26%) from camps. Out of this, 17 subjects were
excluded from the study. The reasons for exclusion were non-willingness to
participate (8), hearing or speech impairment (4), mental incapacities (3) and other
reasons (2). From this study population, a cross-section of unilateral and noncongenital amputees, and who were using artificial limb, was included in this study,
resulting in a total of 368 amputees. It was decided not to include bilateral amputees
and congenital amputees due to their relatively low representation in the sample.
Amputees who were undergoing gait training were also excluded.
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Measures
Data was collected using structured questionnaires, which included patient’s
background (socio-demographic and medical information), amputation, artificial limb
and assistive device use related information, and Trinity Amputation and Prosthesis
Experience Scales (TAPES).7
TAPES is a multidimensional questionnaire assessing adjustment to amputation and
prosthesis use developed specifically for use with lower limb amputees. TAPES
consist of three psychosocial adjustment subscales (General adjustment, Social
adjustment and Adjustment to limitation), three Activity Restriction subscales
(Functional, Athletic and Social restriction) and three Prosthesis Satisfaction subscales
(Functional, Aesthetic and Weight satisfaction). The higher score indicates better
psychosocial adjustment, increased restriction in performing activities and greater
satisfisfaction with artificial limb respectively.
Statistical Analysis
Statistical analyses were performed using Statistical Package for the Social Sciences
(SPSS version 15).10 Descriptive statistics were performed for background and
amputation characteristics, and TAPES subscales. Cronbach’s alpha coefficients11
were calculated for the TAPES subscales to assess internal consistency.
Stepwise regression analyses12 were performed with TAPES subscales as dependent
variables, and background (sex, age, marital, educational and employment status, and
comorbidity) and amputation, prosthesis, and assitive device use related (time with
prosthesis, cause, level and side of amputation, daily prosthesis use, residual stump
pain, phantom limb sensation and phantom limb pain, stump skin problem, use of
canes or crutches as assistive devices) variables as independent variables. Binary
coding was done for the categorical variables.13 The regression procedure resulted in a
parsimonious model based only on the factors which achieved statistical significance
(p<0.05).
RESULTS
The majority of the amputees were men (88%) and the mean age was 43 years. On
average, they had an amputation since 13 years, and trauma was the main cause of
amputation. Over half of the amputees were employed (59%) and quite a significant
percentage of amputees used assistive devices (40.8%), such as canes and crutches
(Table 1).
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Table 1: Study population characteristics.
n

%

Mean (SD)

Background
Age (years)
368
43.13 (14.8)
Sex
Male
324 88.0
Female
44
12.0
Marital Status
Single
70
19.0
Married
264 71.7
Others
33
9.0
Missing
1
0.3
Education
No formal education
63
17.1
Primary education
47
12.8
Secondary education
213 49.2
Tertiary education
43
20.3
Missing
2
0.6
Employment Status
Non‐working
152 41.3
Working
216 58.7
Comorbiditiesa
Diabetes
56
52.8
Hypertension
19
17.9
Musculoskeletal/Neurological 32
30.1
Others
22
20.7
Amputation
Time since amputation (years)
368
12.90 (10.1)
Time with prosthesis (years)
365
10.92 (9.3)
Daily prosthesis use (hours)
368
10.22 (3.7)
Amputation cause
Trauma
280 76.1
Diabetes
42
11.4
Vascular
17
4.6
Cancer
14
3.8
Others
14
3.6
Missing
1
0.3
Amputation Level
Above knee
76
20.7
Through knee
11
3.0
Below knee
281 76.3
Side of amputation
Left
177 48.1
Right
191 51.9
Stump skin problem
Yes
68
18.5
Missing
3
0.8
Residual stump pain
Yes
115 31.2
Phantom limb pain
Yes
67
18.2
Assistive device use
Yes
150 40.8
a Includes single as well as multiple comorbidities.
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TAPES7 is a validated instrument with three scales (Prosthetic satisfaction,
Psychosocial adjustment and Activity restriction). Each scale has three subscales. All
the subscales of TAPES had an acceptable Cronbach alpha (>0.7), except for aesthetic
satisfaction and general adjustment subscales (Table 2). Therefore, these were
excluded from the regression analyses.
Table 2: Descriptive statistics for TAPES subscales.
Cronbach’s alpha

Min

Max

Mean

Std. Dev.

8

25

21.39

3.17

0.83

Aesthetic satisfaction

4

20

16.34

1.93

0.46

Weight satisfaction

1

5

3.48

1.32

NA

General adjustment
Social adjustment

15

25

21.16

2.21

5

25

17.93

5.38

0.55
0.91

Adjustment to limitation

5

25

12.83

5.11

0.85

Functional restriction

0

8

1.41

2.15

0.88

Social restriction

0

8

0.87

1.81

0.92

Athletic restriction

0

8

3.57

2.18

0.74

Prosthetic satisfaction
Functional satisfaction

Psychosocial adjustment

Activity restriction

The scores of the TAPES subscales indicated that amputees were on an average
satisfied with the way they could function with the prosthesis, were moderately
psychosocially adjusted, as they scored relatively less on social adjustment and
adjustment to limitation subscales of TAPES, and did not show much restriction in
performing functional and social activities, except for athletic activities. The scores of
social activity restriction subscale demonstated that the amputees did not feel socially
restricted (Table 2).
Prosthetic Satisfaction
The regression analyses results (Table 3) revealed that not using assistive device, such
as canes and crutches, not having phantom limb pain, and more hours of prosthesis
use on a daily basis were associated with being functionally more satisfied with the
prosthesis.
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Table 3: Summary of stepwise regression results for TAPES.
Outcome Variable

Prosthetic satisfaction
Functional satisfactiona
Weight satisfactionb
Psychosocial adjustment
Social adjustmentc
Adjustment to limitationd
Activity restriction
Functional restrictione
Social restrictionf
Athletic restrictiong

R2

df
Regression

Residual

F

p‐value

0.122
0.073

3
3

351
351

16.283
9.255

< 0.001
< 0.001

0.112
0.161

4
2

351
353

11.061
33.791

< 0.001
< 0.001

0.191
0.221
0.303

5
5
5

350
350
350

24.880
19.827
30.475

< 0.001
< 0.001
< 0.001

Standardized regression coefficients: Constant (B = 20.450, p < 0.001), Assistive device use (B = ‐1.432 , β = ‐0.221, p <
0.001, ΔR2 = 0.074), Daily prosthetic use (B = 0.164 , β = 0.192, p < 0.001, ΔR2 = 0.035), Phantom limb pain (B = ‐0.946, β = ‐
0.115, p = 0.022, ΔR2 = 0.013).
b Standardized regression coefficients: Constant (B = 3.052, p < 0.001), Sex (B= 0.814, β = 0.202, p < 0.001, ΔR2 = 0.029),
Assistive device use (B = ‐0.455, β = ‐0.170, p = 0.001, ΔR2 = 0.028), Amputation level (B = ‐0.399, β = ‐0.128, p = 0.013, ΔR2
= 0.016).
c Standardized regression coefficients: Constant (B = 10.389, p < 0.001), Employment status (B = 2.142, β = 0.196, p =
0.001, ΔR2 = 0.056), Sex (B = 2.377, β = 0.144, p = 0.006, ΔR2 = 0.026), Daily prosthetic use (B = 0.211, β = 0.146, p = 0.007,
ΔR2 = 0.016), Age (B = 0.047, β = 0.128, p = 0.019, ΔR2 = 0.014).
d Standardized regression coefficients: Constant (B = 8.695 , p < 0.001), Employment status (B = 3.536, β = 0.343, p <
0.001, ΔR2 = 0.147), Daily prosthetic use (B = 0.166, β = 0.122, p = 0.019, ΔR2 = 0.014).
e Standardized regression coefficients: Constant (B = 1.306 , p < 0.001), Age (B = 0.040, β = 0.272, p < 0.001, ΔR2 = 0.123),
Daily prosthetic use (B = ‐0.103, β = ‐0.176, p = 0.001, ΔR2 = 0.071), Time with prosthesis (B = ‐0.041, β = ‐0.178, p =
0.001, ΔR2 = 0.042), Comorbidity (B = 0.645, β = 0.135, p = 0.009, ΔR2 = 0.016), Employment status (B = ‐0.506, β = ‐0.115,
p = 0.028, ΔR2 = 0.010).
f Standardized regression coefficients: Constant (B = 1.176 , p = 0.010), Employment status (B = ‐0.619, β = ‐0.166, p =
0.003, ΔR2 = 0.122), Age (B = 0.036, β = 0.288, p < 0.001, ΔR2 = 0.045), Time with prosthesis (B = ‐0.033, β = ‐0.166, p =
0.002, ΔR2 = 0.030), Daily prosthetic use (B = ‐0.060, β = ‐0.122, p = 0.019, ΔR2 = 0.014), Sex (B = ‐0.585, β = ‐0.104, p =
0.035, ΔR2 = 0.010).
g Standardized regression coefficients: Constant (B = 3.431, p < 0.001), Age (B = 0.042, β = 0.282, p < 0.001, ΔR2 = 0.140),
Time with prosthesis (B = ‐0.047, β = ‐0.203, p < 0.001, ΔR2 = 0.086), Daily prosthetic use (B = ‐0.093, β = ‐0.160, p =
0.001, ΔR2 = 0.045), Employment status (B = ‐0.708, β = ‐0.161, p = 0.002, ΔR2 = 0.016), Assistive device use (B = 0.649, β =
0.147, p = 0.004, ΔR2 = 0.016).
a

Psychosocial Adjustment
Being employed and more hours of prosthesis use on a daily basis were associated
with being more socially adjusted as well as more adjusted to limitation. Being male
and older age were associated with being more socially adjusted.
Activity Restriction
Being younger was associated with less functional and social restriction, as well as less
restriction in performing athletic activity. Being employed was associated with less
functionally and socially restricted, as well as less restricted in performing athletic
activity. Less number of years with prosthesis was associated with more functional and
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social restriction, as well as more restriction in performing athletic activity. More
hours of prosthesis use on a daily basis indicated being less functionally and socially
restricted, as well as less restricted in performing athletic activity. Additionally, having
comorbidity was associated with increased functional restriction.

4

DISCUSSION
Age, employment, daily use of prosthesis and assistive device use were the most
important factors associated with adjustment to amputation and prosthesis (TAPES
subscales), followed by gender, comorbidity and amputation level. Employment
contributed the most in influencing adjustment to amputation and prosthesis
(explained by change in variance), followed by daily prosthesis use although to a much
lesser extent. The other background, and amputation, prosthesis and assistive device
use related variables were found not to affect amputees’ adjustment to amputation and
prosthesis.
Less use of assistive device, such as canes or crutches, more use of prosthesis on a
daily basis and not having phantom pain were linked to being more functionally
satisfied with the prosthesis. Murray et al.14 also found similar results, except for use
of assistive device as it was not included in the study. Also, McGill pain
questionnaire15 was used in the study which captures different aspects and feeling of
pain, and therefore segregation of phantom or stump pain has not been provided in
the study. Additionally, the study also found time with prosthesis to be contributing to
functional satisfaction. The analysis was done in 40 amputees. In our study sample,
40% of the amputees were using assistive device, like canes and crutches, which
intrigues the reason behind the use of assitive device. Different reasons could be
hypothesized for this, for example, old age, comorbidity, inefficient gait training and
therefore the amputees not being confident about their walking, prosthetic equipment
not being up to the mark in terms of prosthetic prescription and also wear and tear in
the prosthesis, or the quality of prosthetic equipment itself that could impede the
expected functionality. Further research is envisaged to unravel the connection.
Gender, use of assistive device and amputation level were related with weight
satisfaction. Murray et al.14 found a different set of variables to be contributing to it,
like pain, daily prosthesis use and time with prosthesis. However, the study did not
include background, amputation and assistive device use related factors in the
analyses.
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The above results indicate that it is important to evaluate the functional satisfaction
with the prosthesis during the rehabilitation program, and prosthesis prescription
should also consider prosthesis weight and attributes of other prosthetic components
to suit the individual requirements. Also, if amputees are functionally satisfied, then
they would not need to use other assistive devices, as they would have confidence in
the prosthesis. In certain situations, example, frail-elderly, weakness due to diseased
condition, etc. use of assistive device will support independency. However,
considering the average age of the current study population and the traumatic nature
of amputation, it seems logical to believe that perhaps prosthetic prescription or the
features of different prosthetic components, for example, weight, functionality, etc.
might not be up to the level to suit the individual requirements. Probably, poor
prosthetic prescription will be related to the resources available with the rehabilitation
centres, and the economic boundaries within which the centres have to operate, and
which also might be influencing the prosthetic prescription.
Unemployed amputees were found not to be socially adjusted and not adjusted to the
limitations, and were also functionally and socially restricted, and also restricted in
performing athletic activities. It might be that people who are adjusted to amputation
and prosthesis have more chances of being employed. It could also be that economic
independency due to employment status makes people more psychosocially adjusted
and they tend to be more physically active. Commuting to work and performing the
job would be requiring of amputees to perform some physical activity as compared to
a non-working person, so the underlying motivation factor cannot be undermined,
and the socio-economic status would be playing an important role here. Future
research is required to unravel the relation (what affects what) between employment
and psychosocial adjustment.
Age, employment and daily prosthesis use had an influence on the activity restriction.
According to a study by Raichle et al.,16 being employed was found to be a significant
predictor of prosthesis use on a daily basis. This is especially relevant in the context of
developing countries where there might not be adequate social and financial support
available for conditions like disability and unemployment. Compounded with it,
amputees would also have obligations and financial responsibilities towards their
families. Generally, studies do not evaluate the influence of employment status on the
functioning of amputees. It is recommended for studies to include this variable and
analyse its influence. Women were less socially adjusted as compared to males, so this
should be taken into account during the rehabilitation program.
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Young people were found to be less functionally and socially restricted, and at the
same time less number of years with prosthesis was associated with more functional
and social restriction. It could be that young people even with less number of years
with amputation might be getting adjusted better and faster. Contrary, older people
with less number of years with amputation will take more time to get adjusted. As per
Raichle et al.,16 young age was found to be a factor influencing more hours of
prosthesis use everyday.
Phantom limb pain or residual stump pain was found not to be important for
adjustment to amputation and artificial limb. Phantom pain had a very small influence
on prosthesis satisfaction scale, and did not have influence on psychosocial
adjustment and activity restriction scales. Similarly, Desmond et al.17 did not find
phantom pain to influence the psychosocial adjustment scale, and its link to other
TAPES scales was not assessed in the study.
Study Limitations
The current study population was not derived from a primary source, like hospital,
therefore the possibility that the study population comprises of those people who are
motivated, interested in their health and well-being and who can access the
rehabilitation center/limb fitting center, and therefore visiting the limb fitting center
for procuring leg cannot be totally disregarded. Longitudinal study with study sample
derived from the primary source is envisaged as it will provide in-depth knowledge of
the adjustment to amputation and prosthesis, and also rejection of prosthesis, if any.
Approximately, one-tenth of the study population was females. Low representation of
females has also been observed elsewhere.18, 19 It is highly uncertain that such a
difference is just a matter of chance, as the study population was recruited from three
different types of sources. Rather, it gives an indication about the amputee
epidemiology in India. With the ageing population, and the increasing incidence of
diseases which lead to amputation, as well as the infrastructural and growing
population constraints posed by a developing economy, which poses more risk of
traumatic accidents, it becomes important to investigate the adjustment to amputation
and prosthesis more vividly in females as well. The current study findings indicate that
females were found to be less socially adjusted.
Factors affecting aesthetic satisfaction and general satisfaction were not analyzed in
the study as they did not meet the internal consistency criteria. However, Murray et
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al.14 found pain, daily prosthesis use and time with prosthesis to be influencing the
aesthetic satisfaction with prosthesis.
Since the amputation-related questionnaires were self-reported, the chance of recall
bias cannot be totally excluded.
CONCLUSIONS
Employment, daily prosthesis use, age, assistive device use, and to a lesser extent
gender and amputation level are the most important factors contributing to
adjustment to amputation and prosthesis. Except for age, the other factors
predominantly contributing the most to adjustment to amputation and prosthesis are
addressable. Therefore, future studies are envisaged to understand the contribution of
the underlying factors on the extent of daily use of prosthesis, and the reasons for the
use of assistive devices, like canes or crutches by amputees. Addressing these issues
would be helpful in ensuring a higher level of adjustment to amputation and
prosthesis by the amputees.

66

Adjustments to amputation and artificial limb

REFERENCES
1.
Gallagher P, Maclachlan M. Adjustment to an artificial limb: a qualitative
perspective. J Health Psychol 2001;6(1):85-100.
2.
Gallagher P, MacLachlan M. The Trinity Amputation and Prosthesis
Experience Scales and quality of life in people with lower-limb amputation. Arch Phys
Med Rehabil 2004;85(5):730-6.
3.
Üstün TB, Chatterji S, Bickenbach J, Kostanjsek N, Schneider M. The
International Classification of Functioning, Disability and Health: a new tool for
understanding disability and health. Disabil Rehabil 2003;25(11):565-71.
4.
Horgan O, Maclachlan M. Psychosocial adjustment to lower-limb
amputation: A review. Disabil Rehabil 2004;26(14/15):837-50.
5.
Gallagher P, MacLachlan M. Positive meaning in amputation and thoughts
about the amputated limb. Prosthet Orthot Int 2000;24:196-204.
6.
Legro MW, Reiber GD, Smith DG, del Aguila M, Larsen J, Boone D.
Prosthesis evaluation questionnaire for persons with lower limb amputations:
Assessing prosthesis-related quality of life. Arch Phys Med Rehabil 1998;79(8):931-8.
7.
Gallagher P, MacLachlan M. Development and psychometric evaluation of
the Trinity Amputation and Prosthesis Experience Scales (TAPES). Rehabil Psychol
2000;45(2):130-54.
8.
Unwin J, Kacperek L, Clarke C. A prospective study of positive adjustment to
lower limb amputation. Clin Rehabil 2009;23(11):1044-50.
9.
Crawford J, Henry D. The Positive And Negative Affect Schedule (PANAS):
construct validity, measurement properties and normative data in a large non-clinical
sample. Br J Clin Psychol 2004;4:245–65.
10.
SPSS Inc. SPSS for Windows, Rel. 15.0.1. Chicago: SPSS Inc.; 2006.
11.
Cortina JM. What is coefficient alpha? An examination of theory and
applications. J Appl Psychol 1993;78(1):98-104.
12.
Norusis J. SPSS base system user's guide. Chicago: SPSS Inc.; 1990.
13.
Cohen A. Dummy variables in stepwise regression. Am Stat 1991;45(3):226-8.
14.
Murray CD. The social meanings of prosthesis use. J Health Psychol
2005;10(3):425-41.
15.
Melzack R. The McGill pain questionnaire: major properties and scoring
methods. Pain 1975;1(3):277-99.
16.
Raichle KA, Hanley MA, Molton I, Kadel NJ, Campbell K, Phelps E et al.
Prosthesis use in persons with lower- and upper-limb amputation. J Rehabil Res Dev
2008;45(7):961-72.

67

4

Chapter 4

17.
Desmond D, Gallagher P, Henderson-Slater D, Chatfield R. Pain and
psychosocial adjustment to lower limb amputation amongst prosthesis users. Prosthet
Orthot Int 2008;32(2):244-52.
18.
Ziad MH, Yasmin SO, Alaa II. Assessment of anxiety and depression after
lower limb amputation in Jordanian patients. Neuropsychiatr Dis Treat 2008;4(3):627–
33.
19.
Khlood FS, Ronald L. The incidence rate of lower extremity amputation in
Amman, Jordan. J Med J 2010;44(1):72-87.

68

CHAPTER 5

Factors affecting quality of life in lower limb
amputees

R Sinha, WJA van den Heuvel, P Arokiasamy. Factors affecting quality of life in lower limb
amputees. Prosthetics Orthotics International, 2011; 35(1):90‐6.

Chapter 5

ABSTRACT
Objective: To identify important background and amputation related factors which
affect quality of life (QoL) in lower limb amputees, and to compare QoL profile of
amputees’ to that of the general population.
Methods: A cross-section of lower limb amputees 18 years and above from a
rehabilitation center, a limb fitting center and several limb fitting camps were
interviewed (n=605). Structured questionnaires included patient’s background and
amputation characteristics, and MOS Short-Form Health Survey (SF-36) for assessing
QoL. SF-36 was administered to a general adult population using purposive sampling
(n=184).
Results: SF-36 PCS and MCS scores were found to be significantly lower for
amputees when compared to those in the general population. In this study,
employment status, use of assistive device and prosthesis, comorbidities, phantom
limb pain and residual stump pain were found to predict both PCS and MCS scores
significantly, and explained 47.8% and 29.7% of the variance respectively. Time since
amputation and age accounted for additional 3% of the variance in PCS scores.
Conclusions: The abovementioned factors should be addressed in order to ensure
holistic reintegration and participation, and enable the amputees to regain or maintain
QoL. Prospective longitudinal studies are recommended to systematically study the
change in QoL over time and to assess its determinants.
Clinical relevance: Proper appraisal of abovementioned factors in the rehabilitation
programme would assist in establishing a treatment protocol, which would adequately
address QoL in amputees.
Keywords: Rehabilitation, lower limb amputation, quality of life
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INTRODUCTION
Amputation leads to a permanent disability and brings a dramatic change in the life
and function of the individual. This changed situation is experienced more by the
lower limb amputees than by the upper limb amputees.1 The incidence of lower limb
amputation is also higher than that of the upper limb.2 In developed countries,
vascular complications are the major contributors to lower limb amputations,3-5
whereas in developing countries, traumatic accidents are the major cause of
amputation.5 Vascular complications and diabetes are burgeoning health issues in
developing countries,6 and diabetic ulcers are precursors of lower limb amputation.7, 8
Limitations in body structure and function due to amputation affect the activity level,
and thereby, the participation of the individual in the society.9 Additionally, personal
and environmental factors play important roles in determining outcomes after
amputation and also long term functioning of amputees.9, 10 Psycho-social support has
already been demonstrated as an important determinant for adjustment to
amputation.11
Mobility is considered as an important rehabilitation goal,12-15 but, there are additional
factors which also affect the functioning and well-being of amputees. Therefore,
quality of life (QoL) is increasingly being recognized as an important outcome for
rehabilitation programs,16, 17 and also as an indicator to assess adjustment to
prosthesis.18 QoL has mainly been used to compare the efficacy of interventions, such
as limb salvage procedure vs. amputation,19-22 or to compare amputees and other
diseased populations.23 There is a relatively limited number of studies1, 24, 25 primarily
focusing on analyzing the multitude of factors influencing QoL in amputees.
The purpose of this study was to identify the important background and amputation
related factors, which may affect QoL in lower limb amputees. Additionally, the
amputees’ QoL profile was compared to that of the general population to ascertain
the impact of amputation on QoL.
METHODS
Participants and data collection
Lower limb amputees 18 years and above visiting a rehabilitation center (All India
Institute of Physical Medicine and Rehabilitation) and a limb fitting center (Bhagwan
Mahaveer Viklang Sahayata Samiti) in Mumbai, and several limb-fitting camps based
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in and around Mumbai were included in the study. This cross-sectional study was
conducted during 2005-2006 following convenience sampling. The QoL study in the
general adult population was conducted in Mumbai, suburbs and a village (Nera,
Raigad district) in its vicinity in 2006 following purposive sampling. This data was
used to compare QoL profiles of general and amputee populations.
The Institutional Review Board of one of the co-author’s institute in India approved
the study. Subjects were provided with information on the study and signed consent
was requested. Face-to-face interviews in amputees and in general population were
performed by three and two trained interviewers respectively. In total, 622 amputees
were included in the study; 360 (58%) from limb fitting centre, 99 (16%) from
rehabilitation centre and 163 (26%) from camps, out of which, 17 were excluded from
the study. The reasons were non-willingness to participate (8), hearing or speech
impairment (4), mental incapacities (3) and other reasons (2). 186 people were
included in the study in the general population, out of which two people did not
participate. The reasons were lack of time (1) and being psychologically disturbed due
to death of a family member (1).
Questionnaires
Questionnaires were administered to collect the patient’s background and amputation
characteristics, and to assess QoL. Amputation characteristics included reason for
amputation, amputation level, skin-problems of the stump, stump-pain, and phantomlimb sensation, as these have been found to be important factors determining health
outcomes in lower limb amputees.24-27
QoL was measured using MOS Short-Form Health Survey (SF-36).28 The SF-36 is a
multi-purpose short-form health survey consisting of 36 questions, and has been used
as an outcome measurement instrument to assess QoL in amputees.19-22 SF-36
measures health status in eight dimensions: physical functioning (PF), role limitations
due to physical health problems (RP); bodily pain (BP); general health perceptions
(GH); vitality, energy and fatigue (VT); social functioning (SF); role limitations due to
emotional problems (RE); and general mental health covering psychological distress
and well-being (MH).
The first four dimensions of the SF-36 stated above contribute more to the Physical
(PCS), and the last four dimensions contribute more to the Mental (MCS) Component
Summary scores,29 where a higher score implies a better QoL. The PCS and MCS
scores are statistically easier to interpret due to smaller confidence intervals, lower
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floor and ceiling effects, and fewer statistical tests required, thus lowering Type I
error.30 Moreover, PCS and MCS scores provide a comprehensive approach for
application of results in clinical decision making.31
Statistical analyses
Statistical analyses were performed using Statistical Package for the Social Sciences
(SPSS version 15). Descriptive statistics were performed for background and
amputation characteristics. Cross-tabulations were used to summarize the prevalence
of different amputation-related factors and comorbidities as per amputation level.
Bilateral and other (hip/pelvis/foot/ankle) amputees were excluded from further
statistical analyses due to their lower representation.
The PCS and MCS scores were obtained from the eight SF-36 scales using correlated
(oblique) physical and mental health factor model.32, 33 Forward stepwise multivariate
linear regression34 analyses were performed for PCS and MCS scores using several
background and amputation related factors. In total, four background variables (age,
sex, comorbidities and employment status) and nine amputation-related variables
(time since amputation, cause and level of amputation, stump skin problem and stump
pain, phantom limb sensation and phantom pain, assistive device and use of
prosthesis) were entered into the initial regression analysis. Binary coding was done
for each level of the categorical variables to enable forward regression.35 The
regression procedure resulted in a parsimonious model based only on the factors
which achieved statistical significance (p<0.05).
QoL scores of amputees were compared to those of the general population to assess
the impact of amputation on QoL. The PCS and MCS scores were compared between
the amputees and general population using one-way between-groups analysis of
covariance (ANCOVA) with the four background variables (age, sex, comorbidities
and employment status) entered as covariates. Bonferroni’s36 adjusted alpha level of
0.025 was used to determine statistical significance.
RESULTS
Descriptive statistics of background and amputation-related variables are presented in
Table 1. Mean age of the study population was 43.7±15.0 years. 60% of the
comorbidities were related to diabetes, 16% related to hypertension, 19% related to
musculoskeletal/neurological and 24% related to pulmonary/cardiac/gastrointestinal
/renal/vision insufficiencies. There were 381 (63%) traumatic amputations, 135 (22%)
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Table 1: Background and amputation characteristics of the study population
Study variables
Background
Age
Sex
Male
Female
Residence
Village
Town/City
Metropolitan
Marital Status
Single
Married
Others
Education
No schooling
High school
University
Missing
Employment Status
Employed
Non employed
Comorbidities*
Diabetes
Hypertension
Musculoskeletal/Neurological
Others
Amputation
Years since amputation
Amputation cause
Trauma
Diabetes/Vascular
Others
Missing
Amputation Level
Above/through knee
Below knee
Other**
Bilateral

N

%

605

Mean (SD)
43.7 (15.0)

530
75

88
12

169
181
255

28
30
42

117
436
52

19
72
9

118
428
57
2

18
71
9
1

291
314

48
52

117
31
38
47

60
16
19
24

605

9.9 (10.3)

381
135
88
1

63
22
14
1

151
410
15
29

25
68
2
5

* Includes single as well as multiple comorbidities
** Includes hip/pelvis/foot/ankle amputation levels

due to diabetic/vascular complications, and the rest 88 (14%) due to other causes,
such as cancer, leprosy, etc. The average time since amputation was 9.9 ±10.3 years.
Prevalence of different amputation-related factors and comorbidities with reference to
the level of amputation are presented in Table 2. Overall, only 17% of amputees
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reported stump skin problems, yet 28% reported stump pain. Almost two-thirds of
the lower limb amputees, mainly bilateral amputees (72%) reported phantom limb
sensation. However, phantom limb pain was reported by only 22% of lower limb
amputees.
Table 2: Reported prevalence (%) of amputation‐related factors and comorbidities as per the level of
amputation

Amputation
level

Stump
pain

Stump
skin
problem

Phantom
limb
sensation

Phantom
limb
pain

Use of
assistive
device*

Use of
prosthesis

Limitation
in
walking^

Comorbidities

Above/through‐
knee
(n=150)

26

17

69

24

41

60

33

27

Below knee
(n=410)

29

18

60

21

46

68

31

34

Other**
(n=15)

20

0

53

27

60

67

13

40

Bilateral
(n=29)

21

17

72

14

24

69

41

17

Total~
28
17
63
22
44
66
(n=604)
* Assistive device: canes, crutches, etc.
** Includes hip/pelvis/foot/ankle amputation levels
^ Distance of 500 meters
~ Includes amputees for which none of amputation‐related information was missing

32

32

Approximately one-third of amputees (32%) reported having comorbidities. Use of
prosthesis was reported by 66% of amputees. Bilateral amputees were most limited in
walking (41%) followed by above-knee (33%), below-knee (31%) and others
(hip/pelvis/foot/ankle) (13%). Almost half of the amputees (44%) were using
assistive devices such as canes, crutches, etc.
Descriptives of eight dimensions of the SF-36 are provided in Table 3. From these
data, the higher order PCS and MCS scores were generated. The forward multivariate
regression results revealed that for the PCS scores (Table 4), eight predictor variables
were significant and explained up to 50.8% of the variance. The final regression model
for MCS scores (Table 5) contained six significant variables which explained up to
29.7% of the variance. Employment status, assistive device and use of prosthesis,
comorbidities, phantom limb pain and residual stump predicted both PCS and MCS
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scores significantly and explained 47.8% and 29.7% of the variance respectively. Time
since amputation and age accounted for the additional 3% of variance in PCS scores.
Table 3: Descriptives of SF‐36 scales for amputee population

Scale

Physical Functioning (PF)
Role Physical (RP)
Bodily Pain (BP)
General Health (GH)
Vitality (VT)
Social Functioning (SF)
Role Emotional (RE)
Mental Health (MH)

n

Mean

Std Dev

Skewness

Kurtosis

605
605
600
604
605
601
605
605

67.43
48.68
85.58
71.38
66.59
67.62
50.03
70.38

32.60
45.18
27.15
23.58
21.82
32.44
46.02
21.42

‐0.60
0.06
‐1.61
‐1.13
‐0.77
‐0.49
‐0.01
‐0.87

‐1.04
‐1.81
1.10
0.71
0.22
‐1.11
‐1.85
0.50

For the general population, the participants’ age ranged from 18 to 76 years, with a
mean of 37.44 years. 132 (72%) males and 52 (28%) females participated in the study
(our unpublished observations). After controlling for covariates, the ANCOVA results
(Table 6) revealed significantly lower (p<0.001) PCS and MCS scores for amputee
population as compared to the general population. The adjusted PCS and MCS scores
for amputees were 26.95 and 24.74 respectively, and those for general population were
38.48 and 40.74 respectively. Two of the background variables, namely age and
employment status were found to significantly contribute to the PCS and MCS scores.
Table 4: Multivariate regression of SF‐36 PCS scores

Factor

(Constant)
Use of prosthesis
Comorbidities
Employment status
Phantom limb pain
Age
Assistive device use
Residual stump pain
Time since amputation
**p<0.001, *p<0.05; F(8,538) = 69.395, p<0.001

76

B

SE (B)

Beta

ΔR2

R2

32.078
20.059
‐15.775
20.530
‐12.812
‐0.454
‐8.768
‐6.706
0.291

4.502
3.015
2.800
2.504
2.861
0.091
2.719
2.615
0.135

0.252**
‐0.196**
0.271**
‐0.140**
‐0.182**
‐0.115*
‐0.080*
0.079*

0.222
0.131
0.080
0.027
0.026
0.014
0.006
0.004

0.222
0.353
0.433
0.460
0.486
0.497
0.504
0.508
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Table 5: Multivariate regression of SF‐36 MCS scores

B

SE (B)

Beta

ΔR2

R2

20.051
23.356
‐15.478
‐9.926
‐11.016
‐10.055
9.543

3.788
2.927
3.122
3.159
3.398
3.127
3.332

0.307**
‐0.191**
‐0.130**
‐0.120*
‐0.119*
0.119*

0.162
0.061
0.029
0.022
0.011
0.011

0.162
0.223
0.253
0.275
0.286
0.297

Factor

(Constant)
Employment status
Comorbidities
Assistive device use
Phantom limb pain
Residual stump pain
Use of prosthesis
**p<0.001, *p<0.01; F(6,540) = 38.209, p<0.001

DISCUSSION
People with lower limb amputation had worse QoL as compared to the general
population. This finding has been corroborated in various other studies19, 24, 37, 38 and
indicates that amputation is a major life event potentially affecting QoL many years
after the event. In this study, the use of prosthesis and comorbidities were found to be
the most important factors influencing the physical health component of QoL,
whereas the employment status and comorbidities impacted mainly the mental health
component of QoL in amputees.
Table 6: Summary of ANCOVA results for SF‐36 PCS and MCS scores for lower limb
amputees compared to the general population
PCS

MCS

Source

df

F

P

η2

F

P

η2

Factor
Amputee or not

1

15.514

< 0.001

0.021

26.008

< 0.001

0.035

Covariates*
Age
Employment status

1
1

58.681
130.556

< 0.001
< 0.001

0.075
0.153

12.418
90.648

< 0.001
< 0.001

0.017
0.111

Error

723

* Only significant covariates presented

Almost half of the amputees (52%) were unemployed at the time of the study, out of
which 80% reported having been employed prior to the amputation. Out of this
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group, 82% reported loss of employment as a direct consequence of amputation. This
suggests that amputation has a significant impact on employability, and should be
addressed by vocational rehabilitation and other means.
Employment prospects can further get limited due to lack of academic training and
qualifications.39 In the current study, 71% of amputees had a high school academic
training and around 9% had university education. Finding a less physically demanding
job due to lack of appropriate educational qualifications mandatory for such jobs,
might be an impediment for the amputees.
Two-thirds of the study population comprised male amputees. Similar higher
prevalence of amputation among males has been observed in other studies.40, 41
Unemployment status of male members can have a direct implication on the family’s
income and its living standard, since traditionally, in India, the male member is the
primary earning member of the family.42, 43 This might explain the important role of
employment status in determining QoL in amputees, as unemployment may be a
distressing situation for an individual and potentially affect his mental functioning as
observed in this study. Asano et al. have also reported the significant impact of
employment on QoL.25
Use of prosthesis was found to affect the physical health component more positively
than the mental health component of QoL. The importance of mobility on physical
functioning has also been reported in other studies.24, 25, 44, 45 Use of assistive device
(such as canes, crutches, etc.) had a negative impact on both PCS and MCS scores.
The use of assistive device has been studied by Hagberg and Branemark37, however its
impact on QoL has not been reported. Use of assistive device might indicate an
increase in the limitations experienced by amputees, and could be attributed to the
lack of appropriate infrastructure. Social acceptance of the use of assistive device,
delayed proprioception46 and lack of amputees’ confidence in prosthesis47 might be
additional precursors to the use of assistive device. This brings forth the importance
of patient oriented and more aggressive gait training in order to develop confidence in
walking with the prosthesis and attain greater capabilities with the prosthesis on
different terrains, and for performing community or work activities.
Presence of phantom limb pain affected the physical health component more
negatively than the mental health component of QoL. It seems to pose a hindrance in
mobility and also to have an impact on the psychological and mental state of a person.
The importance of phantom limb pain towards predicting QoL has also been
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emphasized in other studies.24, 26, 44 The prevalence of phantom pain decreases with
time since amputation.24 The average time since amputation was close to 10 years in
this study, which might explain the relatively lower number of persons reporting the
incidence (22%) of phantom limb pain. However, this factor was still found to
significantly affect both the physical and mental health components of QoL in this
study. Therefore, phantom limb pain needs to be adequately addressed not only
during treatment, but also after discharge.
Proper appraisal of the relevant factors in the rehabilitation program would be helpful
in establishing an effective treatment protocol. Effective use of the prosthesis and
employment reintegration measures would be helpful in improving the QoL in
amputees. Since presence of comorbidities negatively affected both the PCS and MCS
scores, proper medical attention that could address these in tandem would be
beneficial.
Comparing the findings to those obtained in developed countries, despite contextual
differences, such as culture and infrastructure, similar factors were found to adversely
impact the QoL.1, 24, 25 However, the role of employment status on QoL has not been
predominantly reported in developed countries. This could be due to the presence of
social-financial support mechanisms. Also, the lower limb amputees are generally
above 65 years of age in these countries. Therefore, they would usually receive a
retirement pension plan and have no financial and family liabilities.
Non-participation and non-responsiveness were low in the current study due to faceto-face administration. This mode of administration ensures data completeness, and
enables appropriate interpretation of the questionnaire.48 In the present study, this
administration mode was also chosen due to the difficulty in retrieving addresses from
the available patient databases, the anticipation that a considerable number of
potential participants would have lower level of education, and also to circumvent the
possible issue of non-response.
Since the study population was derived from a secondary source, therefore, the
possibility of selection bias cannot be excluded. Recruiting patients from the primary
source, such as hospital may ensure a more comprehensive patient coverage. The
background and amputation characteristics were self-reported by the amputees, and
not derived from the patient charts. Therefore, the chance of recall bias and
subjectivity in reporting can not be excluded.
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CONCLUSION
Lower limb amputees reported worse QoL as compared to the general population.
The important role of employment status and the use of assistive device in
determining QoL were the key findings of this study. Use of prosthesis, comorbidities,
phantom limb pain and residual stump pain were found to be other important factors
affecting QoL. All these factors should be addressed during the treatment phase,
rehabilitation program, and after discharge in order to ensure holistic reintegration and
participation of the amputees, and enable them to regain or maintain QoL.
Prospective longitudinal studies are recommended to systematically study the change
in QoL over time and to assess its determinants.
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ABSTRACT
Objective: The objectives of this study are to investigate the relationship between
adjustments to amputation and artificial limb, and quality of life (QoL), and to analyze
the influence of socio-demographic, medical, and amputation-related factors on this
relationship.
Methods: Unilateral and non-congenital lower limb amputees who were using
artificial limb were interviewed (n=368) using structured questionnaires. The Trinity
Amputation and Prosthesis Experience Scales (TAPES) were used to assess
adjustments to amputation and artificial limb, and MOS Short-Form Health Survey
(SF-36) was used to assess the physical (PCS) and mental (MCS) components of QoL.
Results: Absence of comorbidity and residual stump pain, being employed, young
age, less functional restriction, being more adjusted to limitation, increased social
adjustment, and less restricted in athletic activity were related to better PCS scores.
Absence of comorbidity and phantom limb pain, non-use of assistive device, being
more adjusted to limitation, increased social adjustment, and being less functionally
restricted were related to higher MCS scores. Comorbidity had a modifying effect on
both PCS and MCS scores. Additionally, age, being employed, and residual stump pain
had a modifying influence on PCS scores, while assistive device use and phantom limb
pain had a modifying influence on MCS scores.
Conclusions: Our findings show that associations between several sociodemographic and amputation characteristics, and QoL (PCS and MCS) are modified
by TAPES subscales, which indicate that adjustments to amputation and artificial limb
are the key determinants of QoL in lower limb amputees.
Keywords: Rehabilitation; Amputation; Lower extremity; Leg; Artificial limbs;
Adaptation, Psychological; Quality of life.
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INTRODUCTION
The use of prosthesis can have a significant impact on mobility, participation and
psycho-social functioning of the amputees, thereby influencing their quality of life
(QoL).1-3 According to Pell et al.,3 mobility was the only significant independent
variable affecting QoL as compared to the control group selected from the register of
general practise matched for age and sex. Similarly, as found by van der Schans et al.,4
walking distance was the most important amputation-related determinant of healthrelated QoL. Successful prosthetic users perceive their function, mobility, psychosocial response, overall well-being and satisfaction quite favorable.5 So, physical
functioning and independence is an important aspect of their life and will shape their
perception about their life and well-being. It is imperative that the amputees get
adjusted to the amputation6 and use their artificial limb on an everyday basis for
performing the activities of daily living, as well as other functional and social activities.
Not getting used to the use of the artificial limb may have negative influence on QoL
of the amputees.
Several other factors influence QoL in people with an amputation as well.
Comorbidity has been reported to be a significant predictor influencing QoL
negatively.1, 7, 8 Being older and unemployed have also been found to negatively
influence the physical component of QoL.7, 9, 10 Absence of residual stump pain,
phantom pain and ability to walk longer distances were found to have positive
influence on QoL.4 Gallagher et al.11 reported the presence of residual stump pain to
have a negative influence on physical health, and Sinha et al.7 reported the presence of
residual stump pain to negatively affect both the physical and the mental component
of QoL, and phantom pain to affect the mental component of QoL.
Matsen et al.1 found strong and significant positive correlations between the comfort
of the residual limb; the condition of the contralateral limb; comfort, function and the
appearance of the prosthesis; social factors and the ability to exercise recreationally,
and QoL measured using a visual analog scale. Harness et al.5 studied health-related
QoL in dysvascular transtibial amputees using the Prosthetic Evaluation
Questionnaire, which measures prosthesis function, mobility, psycho-social response,
well-being, and satisfaction. Patients’ perception of their social burden was strongly
associated with their ability to walk with their prosthesis. More satisfaction was
positively related to a lesser amount of pain and the ability to ambulate. The ability to
be independent or being able to transfer was positively related to satisfaction and
decreased social burden.5
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Less is known about the role of adjustments to amputation and artificial limb on QoL
of amputees, and the role of socio-demographic, medical, and amputation related
factors on the relationship between the adjustments to amputation and artificial limb
and QoL. The objectives of this study are to investigate the relationship between
adjustments to amputation and artificial limb and QoL, and to analyse the role of
socio-demographic, medical, and amputation related factors on this relationship.
METHODS
Participants
Lower limb amputees aged 18 years and above from a limb fitting center and a
rehabilitation center based in Mumbai, and four limb fitting camps in and around
Mumbai participated in the study. The study was cross-sectional, and conducted
during 2005-2006 following convenience sampling. The subjects were included if they
were willing to participate, did not have hearing or speech impairment, and were not
mentally incapacitated resulting in a total of 622 subjects; 17 subjects refused to
participate or were excluded because of the exclusion criteria.
For this study, two additional inclusion criteria were added, namely persons who were
unilateral and non-congenital amputees, and who were using lower limb prosthesis.
Amputees who were in the process of limb fitting, gait training (for new amputees),
procuring a new artificial limb, etc., were not included. This led to 368 amputees
meeting the study inclusion criteria. The mean age and the gender distribution of the
amputees who were included in the study are similar to the overall group of 622
subjects7 indicating that the subsample used in the study is representative of the
overall group.
The Institutional Review Board of one of the co-author’s institute approved the study.
The purpose of the study was explained to the subjects, and a signed informed
consent was requested prior to the study. Face-to-face interviews were conducted by
three trained interviewers.
Measures
Data was collected using structured questionnaires. They included information about
patient’s socio-demographic and medical information (sex, age, marital, educational
and employment status, and comorbidity, if any). Furthermore, they included
amputation-related information, like time with prosthesis, cause, level and side of
amputation, daily prosthesis use, residual stump pain, phantom limb sensation and
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phantom limb pain, stump skin problem and assistive device use. To assess the
adjustment to artificial limb, the Trinity Amputation and Prosthesis Experience Scales
(TAPES)12 was used, which is a validated instrument for use in amputees. Quality of
life was assessed by MOS Short-Form Health Survey (SF-36),13 which is an
internationally validated instrument to measure QoL.
TAPES is a multidimensional questionnaire assessing adjustment to amputation and
prosthesis use developed specifically for use with lower limb amputees11 consisting of
three psychosocial adjustment, three activity restriction, and three prosthesis
satisfaction subscales. All the subscales of TAPES except two (aesthetic satisfaction
and general adjustment) met the internal consistency criteria (Cronbach’s alpha>0.7)14
(article submitted for publication).
The SF-36 is a multi-purpose short-form health survey consisting of eight scales,
which lead to two summary scores, namely physical (PCS) and mental (MCS)
component summary scores.15 A considerable number of studies in amputee
population have assessed QoL by SF-36,7, 16-21 and also used PCS and MCS scores15, 16
to summarize QoL. In our sample, Cronbach’s alpha for PCS and MCS were 0.93 and
0.92 respectively, thus meeting the internal consistency criteria (>0.7). 14
Statistical analysis
Statistical analyses were performed using the Statistical Package for the Social Sciences
(SPSS version 15).22 First, desciptive analyses were performed for the sociodemographic and amputation related factors. Next, bivariate correlation analyses were
performed between the TAPES subscales (except aesthetic satisfaction and general
adjustment as they did not meet the internal consistency criteria) and QoL (PCS and
MCS) to assess the relationship between the adjustment to the artificial limb and QoL.
Finally, with hierarchical regression,23 we analysed the influence of the sociodemographic, medical, and amputation related factors (step 1), and the adjustments to
amputation and the artificial limb (TAPES subscales - step 2) on the two summary
scores of QoL: PCS and MCS. Binary coding was done for the categorical predictor
variables.24 The regression procedure resulted in a parsimonious model based only on
the factors, which achieved statistical significance (p<0.05).
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Table 1: Study population characteristics.
n
Socio‐demographic
Age (years)
Sex
Male
Female
Marital Status
Single
Married
Others
Missing
Education
No formal education
Primary education
Secondary education
Tertiary education
Missing
Employment Status
Non‐working
Working
Medical
Comorbidity incidence
Comorbiditiesa
Diabetes
Hypertension
Musculoskeletal/Neurological
Others
Amputation
Time since amputation (years)
Time with prosthesis (years)
Daily prosthesis use (hours)
Amputation cause
Trauma
Diabetes
Vascular
Cancer
Others
Missing
Amputation Level
Above knee
Through knee
Below knee
Side of amputation
Left
Right
Stump skin problem
Yes
Missing
Residual stump pain
Yes

90

%

368

Mean (SD)
43.13 (14.8)

324
44

88.0
12.0

70
264
33
1

19.0
71.7
9.0
0.3

63
47
213
43
2

17.1
12.8
49.2
20.3
0.6

152
216

41.3
58.7

367

28.9

56
19
32
22

52.8
17.9
30.1
20.7

368
365
368

12.90 (10.1)
10.92 (9.3)
10.22 (3.7)

280
42
17
14
14
1

76.1
11.4
4.6
3.8
3.6
0.3

76
11
281

20.7
3.0
76.3

177
191

48.1
51.9

68
3

18.5
0.8

115

31.2
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n
%
Mean (SD)
Phantom limb pain
Yes
67 18.2
Assistive device use
Yes
150 40.8
a Includes single as well as multiple comorbidities.

RESULTS
The average age of the prosthesis users was 43 years and 88% were males (Table 1).
The majority was employed (59%) and reported at least one comorbidity (29%) with
diabetes as the most frequent one (53%). The average time since amputees were using
their prosthesis was 10 years, and the average time since amputation was 12 years. The
main cause of amputation was trauma. Three out of four amputees had a below knee
amputation. Besides the prosthesis 41% used an assistive device. Stump pain was
mentioned by almost one third of the prosthesis users, while 18% reported stump skin
problems and residual phantom pain.
The correlations between TAPES, and PCS and MCS scores were significant at 0.01
level. The activity restriction subscales were negatively correlated with both PCS and
MCS, with the correlation being stronger with PCS. On the other hand, the
psychosocial adjustment subscales were positively correlated with both PCS and MCS,
and the correlation was stronger with MCS. The correlations between the prosthesis
satisfaction subscales and PCS/MCS were found to be similar.
Table 2: Nonparametric correlations between TAPES, and
SF‐36 PCS and MCS summary scores.
TAPES
Prosthetic satisfaction
Functional satisfaction
Weight satisfaction
Psychosocial adjustment
Social adjustment
Adjustment to limitation
Activity restriction
Functional restriction
Social restriction
Athletic restriction

PCS

MCS

.292
.157

.241
.179

.348
.434

.417
.502

‐.671
‐.576
‐.645

‐.448
‐.380
‐.459

All correlations significant at 0.01 level (2‐tailed).
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In the hierarchical regression analyses, four of the seven TAPES subscales used were
found to be related to QoL; three (functional restriction, adjustment to limitation and
social adjustment) were related to both PCS and MCS, and one (athletic activity
restriction) only to PCS. Of all the variables, absence of comorbidity, being employed,
young age, absence of residual stump pain, less functional restriction, being more
adjusted to limitation, increased social adjustment, and less restriction in athletic
activity were related to better QoL, as indicated by the PCS scores (F[11, 336] = 58.46,
R2 = 0.657, p<0.001). For MCS scores, lack of comorbidity and phantom limb pain,
non-use of assistive device, being more adjusted to limitation, increased social
adjustment, and being less functionally restricted were related to better QoL (F[9, 338]
= 33.33, R2 = 0.470, p<0.001).
Table 3: Hierarchical regression (final model) of adjustments to amputation and artificial
limb (TAPES) and SF‐36 PCS and MCS summary scores controlled for socio‐
demographic, medical and amputation related factors.

PCS
Constant
Employment status
Educational status
Age
Comorbidity
Assistive device use
Residual stump pain
Cause of amputation
Functional restriction
Adjustment to limitation
Social adjustment
Athletic activity restriction
MCS
Constant
Employment status
Educational status
Comorbidity
Assistive device use
Residual stump pain
Phantom limb pain
Functional restriction
Adjustment to limitation
Social adjustment
PCS: R2 = 0.657 (p < 0.001), MCS: R2 = 0.47 (p < 0.001)
p < 0.05, § p < 0.01, † p < 0.001, # = Not significant
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SE B

β

52.004
4.098
3.489
‐0.232
‐12.379
‐2.590
‐3.924
1.707

2.032
2.284
0.073
2.223
2.026
1.901
2.024

0.075*
0.050#
‐0.128§
‐0.211†
‐0.048#
‐0.068*
0.030#

‐4.240
0.792
0.513
‐1.580

0.587
0.203
0.178
0.646

‐0.346†
0.151†
0.104§
‐0.128*

16.602
4.367
4.515
‐9.165
‐5.426
‐4.592
‐7.431

2.446
2.795
2.618
2.372
2.355
2.805

0.080#
0.065#
‐0.157§
‐0.100*
‐0.079#
‐0.107§

‐2.319
1.685
0.924

0.562
0.238
0.215

‐0.189†
0.321†
0.187†
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Being less functionally restricted and absence of comorbidity showed the strongest
relation to higher PCS scores, while being more adjusted to limitation, functionally
and socially less restricted, and absence of comorbidity did so to higher MCS scores.
Comorbidity had a modifying effect on both the PCS and MCS scores, but education
did not. Additionally, age, being employed, and residual stump pain had a modifying
influence on the PCS scores, while assistive device use and phantom limb pain had a
modifying influence on the MCS scores.

6

DISCUSSION
Our aim was to investigate the roles of adjustment to amputation and an artificial limb
on QoL of amputees and the intervening role of socio-demoghraphic, medical, and
amputation related factors. The results confirm that adjustments to amputation and
artificial limb are important determinants of QoL. Functional restriction, adjustment
to limitation and social adjustment were found to have a signicant influence on QoL.
In the final model, less comorbidity, being more adjusted to limitation, being more
socially adjusted and the absence of functional restrictions were found to be
associated with both better physical and mental components of QoL. Employment
status, younger age, absence of residual stump pain and lesser athletic activity
restrictions were found to be associated with better PCS scores. Lesser assistive device
use and absence of phantom limb pain were found to be associated with better MCS
scores.
Residual stump pain and phantom limb pain can be postulated to affect the physical
and mental components of QoL respectively. Residual stump pain was found to be
associated11 with the physical health domain, and not the mental health domain of
WHO-QoL.25 Phantom pain did not influence the physical health domain, but was
found to be negatively associated with the mental health domain to a great extent. Van
der Schans et al.4 found stump pain to be a significant predictor for eight out of nine
scales of RAND-36 DLV,26 and did not find phantom pain to influence QoL of
amputees. However, QoL of amputees with phantom pain was found to be worse
than the amputees without phantom pain after correcting for sex, age, level of
amputation and bilateral amputation. Also, phantom pain was significantly and
negatively associated with walking distance. The study did not analyze the mental and
physical health domains separately, but studied it as a composite score. In a qualitative
study,27 the direct influence of phantom pain on well-being was found to be small.
However, the study sample comprised of only 16 amputees.
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Functional restriction is significantly and negatively associated with both PCS and
MCS scores, however more strongly associated with PCS, whereas social adjustment is
significantly and positively associated with both PCS and MCS scores, however it has
a stronger association with MCS. Gallagher et al.11 found similar association between
TAPES and QoL i.e. functional restriction was significantly and negatively associated
with the physical health domain of WHO-QoL. In a similar study by Deans et al.,28
functional restriction was found to be significantly and negatively associated with the
physical, psychological and social health domains of WHO-QoL.
The athletic activity restriction scale was also found to have a negative impact only on
the physical component of QoL. The study by Deans et al.28 also reported the athletic
activity restriction to negatively affect the physical health domain of WHO-QoL in a
significant manner. Similarly, according to a study by Weiss et al.,29 ability to perform
activities of daily living was found to be the most important predictor of QoL.
Social adjustment affected the mental component of QoL more strongly than the
physical component. Similarly, it was found to be significantly and positively related to
the psychological and social domain of WHO-QoL.11 However, it was not associated
with the physical domain of WHO-QoL, whereas in our study, it was found to be
associated with the physical domain of QoL, which is a new finding. In its real
meaning, social adjustment scale of TAPES pertains to the feeling of comfort level of
the amputees in the society with respect to their amputated limbs. In congruence to
the findings, studies have also demonstrated the influence of positive body-image on
the psychological well-being of the amputees.2, 19
Aspects related to the adjustments to amputation and prosthesis are crucial
determinants of QoL, followed by co-morbidity. Functional restriction, adjustment to
limitation and social adjustment were found to be contributing the most to QoL,
whereas functional satisfaction, social restriction, and to a much lesser extent athletic
activity restriction had an influence on QoL, which is in line with the findings of
Gallagher et al.11 However, their study did not find the comorbidity to be influencing
any domain of QoL. The study was conducted in Ireland and this could have been
linked to the quality and accessibility of health care system in Ireland.
Strengths and limitations
One of the study strength is a reasonably larger sample size considering the aim of the
study from three different sources. Also, a very high participation in the study was
noticed, as only eight amputees were not willing to participate in the study. Therefore,
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this eliminates the chance of selection bias to a great extent. However, the study
sample was not derived randomly from a primary source, like hospitals; therefore
there is a possibility that the study population comprised of those people who were
motivated and interested in their health and well-being, and therefore visited the
center to procure an artificial limb.
Aesthetic satisfaction and general adjustment subscales of TAPES were not included
in the regression analyses, since they did not meet the internal consistency criteria.
Therefore, the effect of these on QoL cannot be reliably estimated, at least in this
study. However, Gallagher et al.11 had found aesthetic satisfaction and general
adjustment to be linked with psychological and physical health domains of WHOQoL respectively.
The study was cross-sectional in design, which limits the interpretation between the
meaning of the association between adjustments to amputation and artificial limb, and
QoL. As the questionnaires were self-reported by the amputees, the chance of recall
bias for amputation-specific questionnaires cannot be entirely excluded.
CONCLUSIONS
Our findings show that associations between several socio-demographic and
amputation characteristics and QoL (PCS and MCS) are modified by introducing
information on the adjustments to amputation and artificial limb. Adjustments to
amputation and artificial limb – and therefore use of an articial limb – are key
determinants of QoL. This finding has important consequences for rehabilitation and
health care, namely, to enable, stimulate and train the use of prosthesis. To further
unravel this connection, a longitudinal study with the study population taken from the
primary source is envisaged to provide an in-depth knowledge of the adjustments to
amputation and prosthesis, and their impact on QoL.
The use of TAPES to assess the adjustment and appreciation of the artificial limb in
clinical practise is strongly recommended. It will not only assist in an objective
assessment of adaptation of the amputees to amputation and artificial limb, but also
indicate the extent to which QoL in amputees might be improved.
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INTRODUCTION
The objectives of this study were to assess quality of life (QoL) in lower limb
amputees, to study the adjustment to amputation and functioning and satisfaction
with prosthesis, and to study the various factors influencing these in lower limb
amputees, including the role of adjustment to amputation, and functioning and
satisfaction with prosthesis on QoL.
In this last chapter, the main findings of the study will be presented and the four
research questions posed in the introduction chapter answered. These findings in
relationship with the outcomes from other studies in lower limb amputees will be
discussed, and the weaknesses and strengths of this study with respect to study design,
sample, instruments, etc. presented. At the end of this chapter, recommendations for
future research and implications in clinical practice will be provided.
MAIN FINDINGS
Systematic literature review
We found 26 articles on QoL in lower limb amputees, which met the inclusion criteria
for a systematic review. The studies were heterogeneous from the point of
conceptualization of QoL, study objectives and the instruments being used to measure
QoL, which limited the direct comparisons of outcomes across studies, and therefore,
conducting meta-analyses. Also, studies were mostly carried out in the more
developed countries. Gaps were found in the methodological study design of most of
the studies. Study population characteristics were only partially provided in most of
the studies. A lack of prospective longitudinal studies was noticed.
QoL in lower limb amputees
QoL in lower limb amputees was found to be worse as compared to the general
population in India as assessed by the MOS SF-36. Among all the socio-demographic,
amputation and medical related factors, employment status was found to be the most
important factor affecting QoL in amputees followed by daily prosthesis use.
Amputees who were employed had better QoL. Those amputees who used their
prosthesis also had better QoL. Co-morbidity and experiencing pain (stump and
phantom) were associated with worse QoL.
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Adjustments to amputation and artificial limb
Psycho-social adjustment to amputation and prosthesis, and functioning with
prosthesis, as assessed by the Trinity Amputation and Prosthesis Experience Scale
(TAPES) revealed that younger age, being employed, more use of prosthesis on a daily
basis, and non-use of assistive device were the factors linked with being more adjusted
to the amputation and prosthesis. After controlling for socio-demographic, medical
and amputation-related factors, better adjustment to amputation and prosthesis and
functioning with prosthesis were found to be the most important factors associated
with higher QoL of amputees.
DISCUSSION
Characteristics of the study population
Over more than 60% of amputees had undergone amputation as a result of trauma.
This is in stark contrast with respect to the developed countries, where vascular
complication is the primary cause of amputation.1-3
In the developing nations, trauma is the primary cause of amputation.4 Besides
differences in population structure, this is an important reason why the mean age of
the study population in these countries would be younger when compared to the
developed nations, where mostly people over 60 years of age undergo amputation.1
The mean age of the current study population was 43 years. This stresses the
importance of contextual factors playing a role in their lives, like employment, and
which thereby influences their QoL, as compared to aged people of retirement age.5
Older amputees suffering from causes other than trauma may have more co-morbidity
and a lower life expectancy. In the current study, the recruitment of the respondents
from limb fitting centers and rehabilitation center may have resulted in an over
representation of younger traumatic amputees, since older patients with comorbidities might use rehabilitation services less frequently as they may face barriers
to access these services due to old age. It is also possible that patients not visiting
rehabilitation centers or limb fitting centers are prosthetic failures, and might be using
other modes of mobility, like wheelchair, crutches, or may be even bed-ridden.
Over 50% of the study population was unemployed, which is something of high
consideration seeing the young age of the amputees. A similar high unemployment
rate has also been found among amputees in Jordan.5 Also, 60% of the study
population had one or more comorbidities, which could be as a result of general
health status of people and accessibility to healthcare as well. Schoppen et al.6 reported
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the presence of comorbidity in 44% of the amputees between 18 and 60 years of age,
and van Eijk et al.7 reported 53% multimorbidity to be prevalent in elderly amputees
in the Netherlands.
The incidence of amputation can be said to be prevalent more in males than females,
as the amputee population comprised of 88% males. The high representation of males
has also been found in other studies.8, 9 However, females are more prone to suffer
psychosocial adjustment problems, and to exhibit more psychological symptoms, like
anxiety and depression.5 Thus, female amputees might be more vulnerable, and have
more problems in coping with amputation than males, which in turn may affect their
QoL more adversely.
Amputation related problems
Phantom limb pain, stump pain and stump skin problems were reported by 22%, 28%
and 17% of the study population respectively, and time since amputation was on an
average 9 years and mean age of the amputees was 43 years. Desmond et al.10 reported
57% and 50% of the amputees with phantom pain and residual stump pain
respectively, and maximum amputees were amputated since 5 years and the maximum
age of the amputees was in the age range 61-75 years. A higher incidence of stumpskin problem was reported by Meulenbelt et al.11 and Schoppen et al.,6 63% and 76%
respectively, despite the mean time since amputation being considerably high, 20 ± 19
and 19.8 ± 12.9 years respectively. The subjects in the study by Schoppen et al.6 were
aged 60 and above.
Stump-skin problem has been found to be less frequent in the above knee as
compared to the below knee amputees. Furthermore, physical activity level and the
use of prosthesis among such amputees is lower than among the below knee
amputees.6, 12 Other studies11, 13 have also demonstrated that having a traumatic and
trans-tibial amputation were positive determinants of the stump-skin problem. The
present study also has a higher percentage of traumatic and trans-tibial amputees.
The prevalence of residual stump pain was found to be more than the phantom limb
pain. This could be related to the study population, which comprised more of the
below knee amputees. The prevalence of residual stump pain to be more in the below
knee amputees, and that of phantom limb pain to be more in above-knee amputees
has also been reported in other studies.6, 11 Also, phantom limb phenomena has been
found to be prevalent more in the new amputees.6 Stump pain could have an
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impeding effect on the use of the prosthesis, and therefore care should be taken to
alleviate pain so as to ensure the effective use of the prosthesis.
More than 40% of the study population was using an assistive device, like canes and
crutches. A similar percentage (40%) of the use of assistive devices was found by
Narang et al.4 in the Indian amputees in a study comprising of 500 amputees
conducted in 1980-81. The use of an assistive device is not reported in many studies
as most of the studies are conducted in more developed countries where the use of
such assistive devices is not common. It could be that in these countries, patients who
are prosthetic failures and very high level amputees would be getting motorized
mobility vehicles, and the houses would be adapted to suit mobility with a wheelchair,
whereas in developing countries, availability, accessibility and the use of such mobility
aids in everyday life might not be as economically and environmentally supportive. A
study recently conducted in trans-tibial amputees in India about the energy
expenditure using prosthesis and using axillary crutches further testifies the common
use of such assistive devices.14
Systematic literature review
The findings of the systematic literature review on QoL in lower limb amputees hold
clinical relevance and shed light on QoL in amputees to some extent. However, a lack
of studies primarily focusing on QoL in amputees incorporating the multitude of
factors surrounding the life of a person whose limb has been amputated was noticed.
Such factors like contextual (possibilities of employment), use of prosthesis (which
supposes the availability of and functioning with prosthesis, including both psychosocial and physical functioning) and co-morbidity are important factors to take into
account to understand the QoL in lower limb amputees.
The study by Asano et. al.15 could be considered somewhat comprehensive as it
incorporated multitude of socio-demographics, amputation-related, activities of daily
living and activities with prosthesis, and psychological factors, like balance confidence
with prosthesis and depression factors. However, the study did not vividly account
psycho-social adjustment and functioning with prosthesis in the society, as is
measured by TAPES (Trinity amputation and prosthesis experience scale). In the
current study, QoL in amputees was found to be poor when compared to the Indian
general population.12 This is in congruence with the findings from other studies.6, 16-20
In most studies QoL was used as an outcome measure to compare two or more
different interventions, or to compare amputees with other diseased population. For
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example, for comparing amputation versus limb salvage, or amputation versus arterial
bypass surgery, etc.16, 21-27
A discrepancy in conceptualization of QoL and use of different instruments – as
shown in Chapter 2, containing the systematic review – limits a comparison between
studies. Some studies have also used parts of questionnaires being used in other
diseased populations. A comprehensive analysis including diverse socio-demographic
variables potentially affecting QoL was found to be limited in studies. So looking for
explanations why QoL is worse in amputees or finding causal factors is difficult if
such analyses are absent. Also, the studies do not often perform such analyses since
their design is not longitudinal.
It was evident from the systematic literature review that research in this area has some
limitations and methodological weaknesses. The most important problems are the
design of the studies, i.e. most studies are not longitudinal, representativeness of the
study population, inclusion of diverse factors that could potentially affect QoL, as well
as diversity of instruments being used, which reflects the lack of instrument and a
harmonized approach to assess QoL in lower limb amputees.
Adjustments to amputation and artificial limb in relation to QoL
Our analyses show the importance of other factors – besides amputation – in relation
to QoL. Being employed, non-use of assistive devices, more use of prosthesis, and
absence of comorbidity, phantom-limb pain and residual stump pain positively
influenced both the physical and the mental components of QoL.
Employment is the most important factor not only related to QoL, but also associated
with psychosocial adjustment and activity restriction scales of TAPES. This indicates
that people who are employed tend to be more physically active and more
psychosocially adjusted. Coming to work and performing the job would require from
the amputees to perform more physical activity as compared to a non-working person.
On the other hand, employment means having a (constant) source of income and
would be a boost at the psychological level, and would be helping the amputees to be
more socially accepted, or could be that due to their better economic status, they are
socially more adjusted in the society. This has a special relevance for a country like
India where the social security is not available, or may be an insignificant amount to
depend on it. This is in contrast to the developed countries where people can have
financial support from the social security in case of disability.
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An interesting finding is that a longer time with prosthesis had a negative influence on
activity restriction. However, considering the time since amputation (almost 13 years)
and the time since prosthesis use (almost 11 years), a large percentage of amputees still
had stump-skin problem and residual stump-pain. These might be related to the
activity-level, use, quality and fitting of the prosthesis, as more stress forces would be
at play while doing vigorous activities or using the limb continuously without regular
maintenance or repair, in which case the stump would be subjected to continuous
unwanted pressure. Meulenbelt et al.11 found younger age, being female, having
diabetes as opposed to peripheral arterial disease, a higher frequency of washing the
stump, more use of antibacterial soap and smoking to be related to a higher
occurrence of skin-problems.
More use of prosthesis on a daily basis was found to be positively associated with
psychosocial adjustment and less activity restriction. Presence of phantom limb pain
was found to negatively affect the functional satisfaction with prosthesis. However, in
a qualitative study,28 the direct influence of phantom pain on well-being was found to
be small.
Strengths and limitations
Compared to other studies of a similar nature, our study has a comparatively larger
sample size. However, as concluded from the systematic review of the literature, this
study has similar limitations as most of the others: it has a cross-sectional design, while
longitudinal studies are needed to unravel the role of socio-demographic factors, of
health status, and of amputation and prosthesis related factors on QoL. On the other
hand, it should be noticed that this being, to our knowledge, the first study on QoL in
lower limb amputees analyzing the influence of socio-demographic, medical, and
amputation related factors in India. The study was interview administered, whereas in
western countries, the data is usually collected via postal surveys. Also, the role of
employment is normally not studied in western countries, perhaps because of the
social security system. Socio-demographic conditions might have a greater role to play
in developing countries due to greater economic disparity in the society.
The study has analyzed the possible influence of multitude of factors on QoL of the
amputees. A special feature of the study is that the QoL of amputees was compared to
a cross-section of the Indian general population. Apart from this, the study has also
analyzed the influence of psycho-social adjustment to amputation and prosthesis, and
functioning with the prosthesis on QoL, which provides further prosthesis related
insights affecting QoL of amputees.
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One of the problems of such studies is sampling. Our study sample was not derived
from a primary source, like a hospital, therefore the possibility that our study
population comprises of only those people who are motivated and interested in their
health and were able to receive rehabilitation cannot be totally disregarded. It can be
estimated that the QoL of those amputees who did not approach the rehabilitation
center/limb fitting center or did not have access to it, would be even worse than our
study population. The cross-sectional study design also limits the knowledge about
QoL of amputees over time. Prospective longitudinal studies are envisaged as it will
provide in-depth knowledge of changes in QoL after amputation and the adjustment
to amputation and prosthesis, and also rejection of prosthesis, if any.
This study used the face-to-face interview method as opposed to the postal method,
as interview administration ensures higher response rate and more robust data
collection.29 Interviewers were properly trained, which led to appropriate conduct of
interview(s), and anonymity offered during the data collection helped in preventing
socially desirable answers. Postal administration method is not practically used in
India, and studies predominantly use interview administration method for data
collection, including for large health surveys. For self-reported health questionnaires,
appropriately administered face-to-face interview with well trained interviewers is a
robust and reliable way to collect data in the Indian setting; however, this method
could possibly lead to a bias for medical related information, as there is a chance of
recall bias.
One of the study strengths is that the sample was derived from three different
sources, a rehabilitation center, a limb fitting center and several limb fitting camps.
Approximately 90% of the study population comprised of males, and this high
representation of males cannot be deemed to be a matter of chance. High
representation of males has also been observed in other studies.12, 13 This high
representation is further reflected in the incidence of road traffic accidents, whereby
males are the major casualties. This also brings a limitation due the low representation
of females in the study, as the chance of type II error gets increased, and the power of
the study is reduced for generalizing the results for this specific group.
Another strength of the study is that all the instruments used in the study were pilottested, and an adapted and translated version of MOS SF-36 was used in the study and
its validity and reliability established in the general Indian population. TAPES is an
amputee specific instrument, and its validity established in other studies. Therefore, it
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was translated and pilot-tested for use in the study. Further, the analysis of TAPES
indicated that most scales were reliable.
RECOMMENDATIONS
Vocational rehabilitation
The role of employment seems essential in relation to QoL in the study population.
Therefore, it is important that the goal of rehabilitation should be re-integration in the
society in the true sense, from work/employment perspective as well. The Indian
work-force is more in the private and informal sectors than in the public sector.
Public sector offers job security in the event of disability, and the provision of a job to
a family member in some cases. Private sector may not have such provisions, and
therefore the role of vocational rehabilitation becomes even much more important.
Social security may not be available like in the developed countries, and therefore it
becomes more important for a person to be able to earn his/her living. In cases,
where it would be difficult to continue with the earlier job as a result of body
limitations, the job should be adjusted according to the body-functional capacity in cooperation with the employer with the help of medical social workers, or vocational
training should be integrated in the rehabilitation program so that the chances of
being employed are higher than otherwise.
Occupational therapists should also be involved in the procedure and long-term
follow-up, so as to evaluate their body-function, advise them in maintaining their
body-function and help them to optimally perform their work with their residual
capacity. Care should also be taken that the amputees’ functional capacities are
maintained over-time. Public sector jobs have a reservation quota for disabled people;
however, the number of jobs in the public sector is quite limited. There is a growing
need to address issues at policy level to safeguard the interests of those in the private
sector, and also to take care of people in the informal sector.
Use of prosthesis
The use of prosthesis is another important determinant of QoL. Measures should be
taken to ensure the use of prosthesis, which means ensuring a proper fit of the
prosthesis and avoiding pain experience. This demands a regular check-up and control
of the prosthesis, so that any undue pressure, which might have an impact on the
stump could be relieved. This would also need patient education, as well as easy
accessibility for these services. Effectively addressing phantom limb phenomena and
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other comorbidities present just after amputation and during the rehabilitation
program are of paramount importance to ensure wearing, use of the artificial limb,
and good psycho-social functioning with the prosthesis by the amputees. These
aspects need attention in the training of rehabilitation professionals.
Research
From a research perspective, a prospective longitudinal study with the study sample
recruited from hospital(s) is recommended, which will systematically provide
information about adjustments to amputation and prosthesis, and changes in QoL
over time. A study sample derived in such a way will also provide evidence about the
probable causes of rejection and non-use of prosthesis, and the choice of other forms
of assistive devices, like canes and crutches over prosthesis. Future research should try
to unravel the cause(s) of residual stump pain, which has an important role to play in
determining the QoL of amputees; as well as the cause(s) of stump-skin problem
considering its high incidence as evidenced from this study. A qualitative research
would be helpful in understanding the causal link.
Due to the dearth of scientific information available in the area of QoL in amputees,
research towards this is highly recommended, especially for a country like India with
growing incidence of amputations as a result of premorbid conditions, as well as in
other developing nations. At the same time, there is a need for training on research
conduct among physical rehabilitation professionals. This is particularly relevant in
developing countries due to meager research budget and relative lack of research
knowledge among physical rehabilitation professionals to be able to conduct such
research studies to bring forth the scientific findings applicable in clinical practice.
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Amputation is a major life event for most individuals regardless of the cause of
amputation. It affects physical and psycho-social functioning, body image, and social
participation, thereby, influencing their quality of life (QoL). The study focuses on
QoL in lower limb amputees. The study population has been derived from India.
Although epidemiological data about amputation incidence in India is not available, it
is believed that the incidence of lower level amputation is among the highest in the
world, and that trauma is the main reason for lower limb amputation. Compared to
the western countries, persons with lower limb amputation are relatively young.
Additionally, there is scarce data on prevalence of (lower limb) amputation, and
studies assessing QoL of lower limb amputees are lacking so far in India.
This study is an exploratory study, and intends to pave insights about the
health and well-being of amputees, both at physical and mental level, as WHO defines
‘health’ as the state of complete physical, mental and social well-being. Prosthesis is an
important aspect of an amputee’s life, and therefore it is important to investigate the
psycho-social adjustment to amputation and use and satisfaction with prosthesis.
The objectives of this study were to assess quality of life (QoL) in lower limb
amputees, to study the adjustments to amputation and functioning and satisfaction
with prosthesis, and to study the various factors influencing these in lower limb
amputees, including the role of adjustment to amputation, and functioning and
satisfaction with prosthesis on QoL.
In Chapter 2, the results of a systematic literature review (SLR) about QoL in
lower limb amputees (LLA) are presented. Applying the standard methodology for
conducting an SLR, 26 studies were identified. To evaluate the quality of these 26
relevant studies, the representativeness, reliability and validity of the studies were
assessed. Gaps were found in the methodological and study population characteristics
of most of the studies. Prospective longitudinal studies are envisaged to systematically
study the events following amputation, and the change in QoL over time. To enable
this, amputee specific standardized and validated QoL instruments are needed to
capture the multitude of facets influencing QoL in amputees, and which would
facilitate a direct comparison across studies.
QoL assessment to determine health outcomes is relatively a new research
approach worldwide. Therefore, such research is limited in India and other developing
countries. This means that instruments to assess QoL, which are used frequently in
international research, have to be tested for reliability and validity in the Indian
context. In Chapter 3, the psychometric analyses of the main outcome variable of this
study ‘QoL’ are reported. The adapted and translated version of SF-36 (MOS Shortform health survey) in Hindi was used for assessment of QoL. Cultural adaptations
were made to suit the Indian context, as is also done in other international validation
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studies. The instrument was administered in the Indian general population, and its
validity and reliability studied using item and scale level consistency methods. The
prescribed internal consistency criteria were met at item and scale levels. The SF-36
scales demonstrated discriminant validity across different socio-economic groups.
Two summary subscales, i.e. a physical component (PCS) and a mental component
(MCS) were identified in line with the outcomes of international validation studies.
Therefore, SF-36 can be advocated for use in the Indian general population to assess
the quality of life, as well as can be used in different diseased populations. A study
involving a larger sample size and repeated measures at different time points is
envisaged to capture differences in quality of life.
Chapter 4 investigates the factors contributing to the adjustments to
amputation and prosthesis. The study population (n = 368) comprised of prosthesis
users and was derived from a larger sample of amputees (see Chapters 5 and 6). The
Trinity Amputation and Prosthesis Experience Scale (TAPES) was administered along
with background (socio-demographic and medical), amputation (time since
amputation, reason of amputation, amputation level, phantom limb pain, residual
stump pain, stump-skin condition), prosthesis use and assistive device use related
information using face-to-face interviews. The TAPES is a multidimensional
questionnaire assessing adjustment to amputation and prosthesis and is developed
specifically for amputees. The TAPES subscales (ordered along psycho-social
adjustment, activity restriction, and prosthesis satisfaction) showed overall internal
consistency. Regression analyses were performed with TAPES subscales as the
outcome variables. Being younger and employed, daily use of prosthesis and non-use
of assistive device were the most important factors associated with positive
adjustment to amputation and prosthesis (TAPES subscales), followed by being male,
absence of comorbidity and lower amputation level. Employment contributed the
most in influencing adjustment to amputation and prosthesis, followed by daily use of
prosthesis although to a much lesser extent. The other background, amputation,
prosthesis and assistive device use related variables were found not to affect amputees’
adjustment to amputation and prosthesis.
Chapter 5 studies the influence of background (socio-demographic, medical),
amputation, prosthesis and assistive device use related variables on QoL. Apart from
these variables, in Chapter 6, we introduced information on the adjustments to
amputation and prosthesis (TAPES subscales). The analysis on the relationship
between socio-demographic, medical and amputation related factors and QoL was
based on a cross-sectional study involving (n=605) 18 years and above lower limb
amputees. A convenience sample was taken from a limb fitting center, a rehabilitation
center, and four limb fitting camps. Face-to-face interviews were conducted using
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structured questionnaires, which included patient’s socio-demographic (gender, age,
education, employment, marital status), medical (co-morbidity) data, amputation
related information (cause of amputation, type of amputation, use of assistive
devices/prosthesis, stump problems, phantom pain) and quality of life (SF-36).
Several amputation related factors were studied across different levels of amputees.
QoL was assessed using PCS and MCS (physical and mental component summary)
scores. Multivariate regression analyses were performed to study the influence of
potential variables on QoL. Also the scores of QoL (PCS and MCS) of amputees were
compared with the scores of a sample of the general population. SF-36 PCS and MCS
scores were found to be significantly lower for amputees when compared to those for
the general population. Employment status, use of an assistive device, use of
prosthesis, lack of comorbidities, phantom limb and residual stump pain were
associated with both better PCS and MCS scores. Younger age and a longer time since
amputation were associated with better PCS scores. These variables explained 47.8%
of the variance in the PCS and 29.7% in the MCS scores.
The influence of adjustment to amputation and prosthesis on quality of life
(PCS and MCS) was investigated in a total of 368 amputees, i.e. those amputees who
were using prosthesis (Chapter 6). Hierarchical regression analyses were performed
by controlling for socio-demographic, medical, and amputation related factors in the
analyses. The socio-demographic factors (being employed and being young), health
related factor (absence of comorbidity), amputation related factor (absence of residual
stump pain), and the TAPES subscales (less functional restriction, being more
adjusted to limitation, increased social adjustment, and less restriction in athletic
activity) were related to better PCS scores. The health related factor (absence of
comorbidity) and amputation related factors (absence of phantom limb pain and nonuse of assistive device), and the TAPES subscales (being more adjusted to limitation,
increased social adjustment, and being less functionally restricted) were related to
higher MCS scores. Comorbidity had a modifying effect on both PCS and MCS
scores. Additionally, age, being employed, and residual stump pain had a modifying
influence on PCS, while assistive device use and phantom limb pain had a modifying
influence on MCS scores. The independent variables explained 65.7% and 47% of the
variance in PCS and MCS scores respectively, indicating the important role of
adjustment to amputation and prosthesis on QoL.
In the general discussion (Chapter 7), the main findings of the study are
discussed and recommendations presented. This study provides insight into
adjustments to amputation and prosthesis in lower limb amputees, and the influence
of varied socio-demographic, medical and amputation-related factors, and adjustment
to amputation and prosthesis on QoL of LLA. To make this study possible, we used
117

two instruments which are important in rehabilitation research, i.e. assessment of QoL
(using SF-36), and adjustment to amputation and prosthesis (using TAPES). The
current study population of lower limb amputees differs as compared to most
international studies, which are mainly from ‘western countries’. The persons of our
sample are younger and the main cause for amputation is trauma. Despite the relative
young age of the study population, over half of the amputees are unemployed. It is
also to be noted that phantom limb pain, stump skin problems and residual stump
pain are less frequent as compared to ‘western studies’. This finding demands further
research to gain insights to explain these differences. Such differences might arise as a
result of differences in the activity level between the amputee populations.
Employment is the most important factor not only related to QoL but also
associated with psychosocial adjustment and activity restriction. People who are
employed tend to be more physically active and more psychosocially adjusted. Coming
to work and performing the job would require the amputees to perform some physical
activity as compared to a non-working person. So here is the question what affects
what. Longitudinal research is needed to unravel the relationship between
employment, adjustments to amputation and artificial limb and QoL.
A longitudinal study with the study sample recruited from the primary source,
like hospital(s) is envisaged, which will systematically provide information about QoL
after amputation, adjustments to amputation and prosthesis, and changes in QoL over
time. A study sample derived in such a way will also provide evidence about the
cause(s) of rejection and non-use of prosthesis.
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Amputatie is een belangrijke gebeurtenis in het leven van de meeste individuen,
ongeacht de oorzaak van de amputatie. Het beïnvloedt het fysiek en psycho-sociaal
functioneren, het lichaamsbeeld en de maatschappelijke participatie. Een amputatie
heeft daarmee een effect op de kwaliteit van leven van de betreffende persoon. Dit
onderzoek is gericht op de kwaliteit van leven van patiënten van wie de onderste
ledematen werden geamputeerd. De onderzoeksdata werden verzameld in India.
Hoewel epidemiologische gegevens over de incidentie van amputatie in India niet
beschikbaar zijn, wordt aangenomen dat de incidentie van onderbeensamputaties één
van de hoogste in de wereld is en dat trauma de belangrijkste reden voor amputatie
van de onderste ledematen is. In vergelijking met westerse landen zijn personen met
een amputatie van de onderste ledematen in India relatief jong. Er zijn slechts weinig
gegevens voorhanden over de prevalentie van (onderbeens-) amputaties, en studies
met kwaliteit van leven van patiënten van wie de onderste ledematen werden
geamputeerd als onderwerp ontbreken in India.
Dit onderzoek is een verkennend onderzoek. Het is erop gericht inzichten
over de gezondheid en het welzijn van mensen met een amputatie te verstrekken,
zowel op fysiek als op mentaal niveau in lijn met de WHO definitie 'gezondheid' als
een toestand van volledig lichamelijk, geestelijk en sociaal welzijn. Het dragen van een
prothese is een belangrijk aspect van het leven van een geamputeerde, en daarom is
het belangrijk in te gaan op de psychosociale aanpassing van de amputatie en op het
gebruik van en de tevredenheid met de prothese.
De doelstellingen van dit onderzoek waren om zowel de kwaliteit van leven te
beschrijven bij patiënten van wie de onderste ledematen werden geamputeerd, alsook
de aanpassing aan de amputatie en het functioneren en de tevredenheid met de
prothese , en de verschillende factoren te analyseren waarmee deze processen bij
patiënten met onderbeensamputaties samenhangen met inbegrip van de rol van de
aanpassing aan de amputatie en het functioneren en de tevredenheid met de prothese
op de kwaliteit van leven.
In Hoofdstuk 2 worden de resultaten van een systematisch
literatuuronderzoek (SLO) over de kwaliteit van leven bij patiënten met
onderbeensamputaties gepresenteerd. Door het toepassen van een standaard
methodiek bij het uitvoeren van de SLO werden 26 publicaties geïdentificeerd. Om de
kwaliteit van deze 26 relevante publicaties te evalueren werden de representativiteit,
betrouwbaarheid en validiteit van de onderzoeken beoordeeld. Er werden hiaten
gevonden in het merendeel van de publicaties met betrekking tot kenmerken van de
methodologie en de onderzoekspopulatie. Prospectieve longitudinale studies moeten
worden overwogen om de gebeurtenissen na amputatie en de verandering in de
kwaliteit van leven in de tijd systematisch te bestuderen. Om dit mogelijk te maken
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zijn specifieke, voor geamputeerden gestandaardiseerde en gevalideerde kwaliteit van
leven instrumenten nodig om de veelheid van facetten die de kwaliteit van leven bij
geamputeerden beïnvloeden vast te leggen. Dat zou eveneens een directe vergelijking
tussen de publicaties vergemakkelijken.
Het meten van de kwaliteit van leven om de uitkomsten van gezondheid mee te
bepalen is wereldwijd een relatief nieuwe onderzoeksbenadering. Daarom is dit soort
onderzoek in India en andere ontwikkelingslanden beperkt. Dat betekent dat
instrumenten om kwaliteit van leven mee te beoordelen die vaak in internationaal
onderzoek worden gebruikt eerst moeten worden getest op hun betrouwbaarheid en
validiteit in de Indiase context. In Hoofdstuk 3 wordt verslag gedaan van de
psychometrische analyses van de belangrijkste uitkomstmaat van dit onderzoek,
namelijk kwaliteit van leven. De SF-36 (MOS Short-Form Health Survey) werd
gebruikt voor de beoordeling van kwaliteit van leven. Culturele aanpassingen werden
aangebracht om het instrument optimaal aan de Indiase context aan te passen, zoals
ook gebeurt in ander internationaal validatie onderzoek. Het instrument werd door de
Indiase algemene bevolking ingevuld en de validiteit en betrouwbaarheid ervan
werden bestudeerd met behulp van item- en schaalniveau consistentie methoden. De
voorgeschreven interne consistentie criteria werden gehaald bij item- en schaalniveaus.
De SF-36 schalen lieten discriminant validiteit zien bij verschillende sociaaleconomische groepen. Twee samenvattende subschalen, namelijk een fysieke
component (PCS) en een mentale component (MCS) werden geïdentificeerd in lijn
met de uitkomsten van internationaal validatie onderzoek. Daarom kan de SF-36
worden gebruikt worden bij de Indiase bevolking om de kwaliteit van leven te meten
en kan ook gebruikt worden bij verschillende ziekte populaties. Bij een onderzoek met
een grotere steekproef en herhaalde metingen op verschillende tijdstippen wordt het
instrument verondersteld de verschillen in kwaliteit van leven te meten.
In Hoofdstuk 4 worden de factoren onderzocht die bijdragen aan de aanpassing
aan de amputatie en de prothese. De onderzoekspopulatie (n=368) betrof prothese
gebruikers binnen een grotere steekproef van geamputeerden (zie Hoofdstukken 5
en 6). De Trinity Amputation and Prothesis Experience Scale (TAPES) werden
afgenomen, voorts werd met behulp van face-to-face interviews relevante
achtergrondvariabelen (sociaal-demografische en medische) verzameld, evenals
relevante amputatievariabelen (tijd sinds amputatie, reden van amputatie, amputatie
niveau, fantoompijn, resterende stomp pijn, stomphuidaandoening), alsmede
informatie over prothese gebruik en hulpmiddel gebruik. De TAPES is een
multidimensionale vragenlijst die aanpassing aan amputatie en prothese meet en
speciaal ontwikkeld is voor geamputeerden. De TAPES subschalen (geordend langs
psycho-sociale aanpassing, activiteit beperking, en tevredenheid met de prothese)
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toonden algehele interne consistentie. Regressieanalyses werden uitgevoerd met
TAPES subschalen als uitkomstvariabelen. Jonger zijn, het hebben van werk, dagelijks
gebruik van de prothese en niet-gebruik van ondersteunende hulpmiddelen waren de
belangrijkste factoren die samenhingen met een positieve aanpassing aan de amputatie
en de prothese (TAPES subschalen) gevolgd door mannelijk geslacht, de afwezigheid
van comorbiditeit en een lager amputatie niveau. Werkgelegenheid leverde de grootste
bijdrage aan de aanpassing aan de amputatie en de prothese, gevolgd door het
dagelijks gebruik van de prothese hoewel dat in veel mindere mate een rol speelde. De
andere achtergrondvariabelen, de variabelen met betrekking tot de amputatie, de
prothese en het hulpmiddel gebruik bleken de aanpassing aan de amputatie en de
prothese niet te beïnvloeden bij geamputeerden.
In Hoofdstuk 5 wordt verslag gedaan van de samenhang tussen
achtergrondvariabelen (socio-demografische, medische), alsmede variabelen
gerelateerd aan amputatie, prothesen en hulpmiddelgebruik en de kwaliteit van leven.
In Hoofdstuk 6 introduceerden we naast deze variabelen informatie over de
aanpassing aan de amputatie en de prothese (TAPES subschalen). De analyse van de
samenhang tussen socio-demografische, medische en amputatie gerelateerde factoren
en kwaliteit van leven was gebaseerd op een cross-sectioneel onderzoek onder
patiënten met onderbeensamputaties (n=605) van 18 jaar en ouder. De steekproeven
werden getrokken uit de patiënten van een centrum waar kunstledematen aangepast
werd, van een revalidatiecentrum, en van vier kampen waar kunstledematen aangepast
werden. Face-to-face interviews werden afgenomen met behulp van gestructureerde
vragenlijsten, die ingingen op socio-demografische gegevens (geslacht, leeftijd,
opleiding, werkgelegenheidsstatus, burgerlijke staat) van de patiënt, op medische (comorbiditeit) gegevens, op amputatie gerelateerde informatie (oorzaak van amputatie,
type amputatie, gebruik van hulpmiddelen/prothesen, stompproblemen, fantoompijn)
en op de kwaliteit van leven (SF-36). Verschillende amputatie gerelateerde factoren
werden onderzocht onder geamputeerden met verschillende niveaus van
beenamputatie. Kwaliteit van leven werd gemeten met behulp van de PCS en MCS
(fysieke en mentale dimensies van kwaliteit van leven) scores. Multivariate
regressieanalyses werden uitgevoerd om de samenhang van mogelijke variabelen met
kwaliteit van leven te onderzoeken. Ook werden de scores van kwaliteit van leven
(PCS en MCS) van geamputeerden vergeleken met de scores van een steekproef van
de algemene bevolking. De PCS en MCS scores bleken significant lager voor
geamputeerden in vergelijking met die van de algemene populatie. De
werkgelegenheidsstatus, het gebruik van een hulpmiddel, het gebruik van de prothese,
het ontbreken van comorbiditeit, van fantoompijn en van pijn aan de resterende
stomp hingen samen met zowel betere PCS als MCS scores. Een jongere leeftijd en
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een langere tijd na de amputatie hingen samen met betere PCS scores. Deze variabelen
verklaren 47,8% van de variantie van de PCS scores en 29,7% van de MCS scores.
De samenhang van de aanpassing aan de amputatie en de prothese met kwaliteit
van leven (PCS en MCS) werd onderzocht bij 368 mensen met een amputatie die een
prothese gebruikten (Hoofdstuk 6). Hiërarchische regressieanalyses werden
uitgevoerd terwijl gecontroleerd werd voor socio-demografische, medische, en
amputatie gerelateerde factoren tijdens de analyses. De socio-demografische factoren
(werk hebben en jong zijn), gezondheidsgerelateerde factor (afwezigheid van
comorbiditeit), amputatie gerelateerde factor (afwezigheid van stomppijn), en de
TAPES subschalen (minder functionele beperkingen, meer aangepast zijn aan de
beperking, een grotere sociale aanpassing en minder beperking van de atletische
activiteit) waren gerelateerd aan een betere PCS score. De gezondheidsgerelateerde
factor (afwezigheid van co-morbiditeit) en amputatie gerelateerde factoren (gebrek aan
fantoompijn en het niet-gebruiken van hulpmiddelen), en de TAPES subschalen
(meer aangepast zijn aan de beperking, een grotere sociale aanpassing en minder
functioneel beperkingen) hingen samen met hogere scores op de MCS. Comorbiditeit
had een modificerend effect op zowel PCS- als op MCS-scores. Bovendien hadden
oudere/jongere leeftijd, het hebben van werk en de aan/afwezigheid van stomppijn
een modificerende invloed op de PCS-score, terwijl hulpmiddel gebruik en de
aan/afwezigheid van fantoompijn een modificerende invloed hadden op de MCSscore. De onafhankelijke variabelen verklaren 65,7% en 47% van de variantie van
respectievelijk de PCS- en MCS-scores waarbij de mate van aanpassing aan de
amputatie en de prothese een belangrijke rol speelde op kwaliteit van leven .
In de algemene discussie (Hoofdstuk 7) worden de belangrijkste bevindingen van
het onderzoek bediscussieerd en aanbevelingen gedaan. Dit onderzoek geeft inzicht in
de aanpassing aan de amputatie en de prothese bij patiënten met
onderbeensamputaties, en de invloed van verschillende socio-demografische,
medische en amputatie-gerelateerde factoren, en de aanpassing aan amputatie en de
prothese op de kwaliteit van leven van mensen met onderbeensamputaties. Om dit
onderzoek mogelijk te maken, gebruikten we twee instrumenten die van belang zijn in
het revalidatie onderzoek, dat wil zeggen de beoordeling van kwaliteit van leven (met
behulp van de SF-36), en de aanpassing aan de amputatie en de prothese (met behulp
van de TAPES). De gebruikte onderzoekspopulatie van patiënten met
onderbeensamputaties verschilt in vergelijking met de meeste internationale studies,
die voornamelijk afkomstig zijn uit 'Westerse landen'. De personen uit onze
steekproef zijn jonger en de belangrijkste oorzaak van de amputatie is een trauma.
Ondanks de relatief jonge leeftijd van de onderzochte populatie is meer dan de helft
van de mensen met een amputatie werkloos. Fantoompijn, problemen met de
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stomphuid en stomppijn komen minder vaak voor in vergelijking met 'Westerse
studies'. Deze bevinding vraagt om verder onderzoek om inzicht te krijgen om deze
verschillen te verklaren. Dergelijke verschillen kunnen optreden als gevolg van
verschillen in activiteit tussen populaties met onderbeensamputaties.
Werkgelegenheid is de belangrijkste factor, niet alleen met betrekking tot de
kwaliteit van leven maar ook in verband met de psychosociale aanpassing en de
beperking van activiteiten. Mensen die werk hebben, hebben de neiging om meer
fysiek actief te zijn en beter psychosociaal aangepast te zijn. Op het werk komen en
het uitvoeren van een taak vereisen van mensen met een amputatie een aantal (extra)
fysieke activiteiten in vergelijking met een niet-werkende persoon. De vraag is wat
heeft invloed op wat. Longitudinaal onderzoek is nodig om de relatie tussen
werkgelegenheid, aanpassing aan de amputatie en de prothese en kwaliteit van leven te
ontrafelen.
Een longitudinaal onderzoek waarbij de steekproef gerekruteerd is uit een meer
directe bron, zoals het ziekenhuis(zen) zou nodig zijn. Zulk onderzoek moet
systematisch informatie verschaffen over kwaliteit van leven na amputatie, over
aanpassing aan de amputatie en de prothese, en over veranderingen in kwaliteit van
leven in de tijd. Een steekproef die op een dergelijke manier is samengesteld zal dan
ook informatie moeten verstrekken over de oorzaak(en) van afstoting en het nietgebruik van de prothese.
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