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Abstract: Background. Assessing the patient’s perceived body image is essential to measure the
impact of lower limb amputation on quality of life and psychological well-being. Objective. The
aim of this study was to develop a Spanish version of the Amputee Body Image Scale (ABIS-E) for
Spanish-speaking lower limb amputees. Methods. A cross-sectional study was conducted including
amputee patients in Madrid, Spain. Clinical outcomes of body image (Amputee Body Image Scale,
ABIS), health-related quality of life (EuroQol-5D-5L), depression and anxiety (Hospital Anxiety and
Depression Scale, HADS), pain (Brief Pain Inventory-Short Form, BPI-SF), and functional capacity
(Prosthesis Evaluation Questionnaire, PEQ) were collected. Results. Seventy-three participants were
assessed. Excellent test–retest reliability (ICC = 0.847) and good internal consistency (Cronbach’s
alpha = 0.753) were obtained. Factor analyses extracted three factors. Convergent validity with
Pearson’s and Spearman’s correlation coefficients were calculated for depression and anxiety ques-
tionnaires (HADS) (values between 0.57 and 0.67), functional capacity (PEQ) (values between −0.35
and 0.71), and quality of life (EQ-5D-5L) (values between −0.37 and 0.61). Conclusions. The ABIS-E
is a reliable and valid instrument to measure body image in the Spanish population with lower limb
amputation, potentially useful in primary care to identify psychosocial problems.

Keywords: amputation; body image; validation study; reproducibility of results

1. Introduction

Currently, limb loss is a disabling condition that affects the health status and well-
being of many people around the world. Limb loss can have several causes, such as
diabetes mellitus, peripheral vascular disease, trauma, tumours, infections, or congenital
malformations [1]. In Western countries, peripheral vascular disease is the leading cause
of amputation [2]. Lower limb amputations are the most frequent, up to 15 times more
frequent in patients with diabetes mellitus than in the general population [3].

Morphological changes due to amputation also involve an alteration in functional
capability and a decreased ability to perform daily activities, which reduces quality of
life and autonomy, increasing phantom limb pain [4]. Phantom limb syndrome is the
persistence of unpleasant or painful sensations in body regions that are no longer present.
According to the Active Inference Theory, it appears when the central nervous system
creates a sensory hallucination to “defend” the cortical region that used to represent the
lost limb or body area. This process is considered an abnormal neuroplastic mechanism,
which may play a maladaptive role in such cases [5].
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In addition, the amputation has an important emotional, psychological, and perceptual
impact due, among other reasons, to the loss of body image, understood as the appreciation
of one’s own body and its appearance [6]. It can be understood as a dynamic concept
influenced by internal perceptions, social interactions, and environmental factors [7].

This disappointment with self-image (anatomy alignment, perceived beauty, and
movement possibilities) is significantly associated with depression and generalized anxiety,
a poor perception of quality of life and self-esteem, low prosthetic acceptance, and lower
participation in physical activities [8]. The presence of depression in amputee patients
has been widely investigated—prevalence rates are between 20.8 and 45%. Palliating this
situation is a crucial factor in achieving successful rehabilitation, as it can compromise
functional recovery [9].

Typically, patients with post-amputation wounds after lower extremity amputation are
discharged home from hospital and are primarily managed in the primary care setting by
nurses who support the patient’s transition to stability and normality. Effective primary care
wound management as part of the continuum of care is, therefore, essential for patients’
physical and psychosocial recovery. Several recent qualitative studies have explored
issues related to patient mobility, focusing on the perceptions of reduced functionality
and complicated prosthesis fitting by people living with amputation [10–12]. These issues
highlight the challenge and complexity of the rehabilitation phase of major amputations
after wound healing [13].

Moreover, Horgan and MacLachlan [14] revealed that a lack of social support is as-
sociated with a poor perception of quality of life and an increase in depressive symptoms.
For these reasons, assessing accommodation to a different body image may be a way to
measure psychosocial adaptation to amputation [14] and, thus, a surrogate for the other
factors involved.

It is indeed under the hypothesis of a relationship between body image and psychoso-
cial well-being that the Amputee Body Image Scale (ABIS), a self-administered question-
naire [5], was developed to assess the body image of the amputee patient from their own
perspective. Breakey’s original study [6] showed a Cronbach’s alpha of 0.88 and good
and significant concurrent validity with scales of anxiety, depression, self-esteem, and life
satisfaction. It is currently validated in French, Chinese, Turkish, and Portuguese [8,15–17].

The ABIS questionnaire is of great interest for the assessment of amputee patients due
to its short length and speed of application and because there is a lack of similar instruments
in Spanish language. As such, it could be a useful tool in primary care consultations for
early identification of features related to the patient’s psychosocial environment.

Therefore, the main objective of this study was to achieve a culturally equivalent,
reliable, and valid Spanish version of the Amputee Body Image Scale (ABIS-E) for use in
Spanish-speaking lower limb amputee patients.

2. Materials and Methods
2.1. Study Design

A two-stage study was designed. First, translation and cross-cultural adaptation were
developed. Second, an observational cross-sectional study was conducted following the
COSMIN guide (COSMIN Study Design for Patient-reported outcome) [18] to evaluate
psychometric properties of the questionnaire.

The study was previously approved by the Clinical Research Ethics Committee of the
University Hospital 12 de Octubre (Madrid, Spain), with 21/040-E as the attributed protocol
number, on 27 January 2021. This study was conducted in accordance with the principles
set forth in the Helsinki Declaration and all the institutional and governmental regulations
concerning ethical principles and privacy protection for research with human participants.
It was developed in line with the Recommendations for the Conduct, Reporting, Editing
and Publication of Scholarly Work in Medical Journals.



Appl. Sci. 2024, 14, 6963 3 of 12

2.2. Translation and Cross-Cultural Adaptation

With the permission of the original author, Dr. James Breakey, the process was carried
out according to the reverse translation–back translation method recommended for the
cross-cultural adaptation of the health-related quality of life measures [19,20]:

1. Forward translation: The scale was translated into Spanish by two independent
Spanish–English bilingual translators who were native-Spanish-speaking allied health
professional (T1 and T2). One of them was not aware of the purpose of the study
(naive translator). The other one received limited information on the purpose and ter-
minology used to obtain a better conceptual equivalence and make the questionnaire
more reliable.

2. Synthesis: Both versions (T1-T2) were compared by the two translators and a neutral
judge obtaining version T1 + 2. Discrepancies were resolved by consensus.

3. Back translations: Two back translations (BT1-BT2) of the version T1 + T2 were
conducted by two native English-speaking translators, also independent and unaware
of the study’s objective. It served as a validity check to clarify words and sentences
used in the translation stage.

4. Expert Committee: The final version was obtained by consensus agreed in an expert
committee formed by all the translators, the neutral judge, experts in methodology,
and physiotherapists specialized in amputees’ rehabilitation. They resolved discrep-
ancies and doubts and achieved the Spanish version of ABIS (ABIS-E).

2.3. Reliability and Construct Validity Analysis
2.3.1. Participants

Consecutive recruitment by convenience was performed. Participants were enrolled
through the dissemination of the informative poster in social networks, local hospitals, and
physiotherapy centres.

The target population involved all Spanish-speaking lower limb amputee patients who
had expressed their voluntary agreement to participate in the study, providing informed
consent before data collection.

Inclusion criteria: lower limb amputation, aged over 18 years old, prosthetic limb
users, no difficulty speaking, reading, and understanding Spanish. Participants were
excluded if they had diagnosed cognitive diseases, such as dementia, Alzheimer disease,
delirium, or similar, or language impairments, like aphasia, that could make it difficult to
understand the items.

The sample size was calculated using the G*Power software (version G*Power 3.1.9.2).
We established, according to previous studies [21], the following parameters to obtain the
sample size using a correlation model: two tails, ρ H1 of 0.8, an error alpha of 0.05, a power
of 0.95, and a minimally acceptable ρ H0 of 0.4, resulting in a sample size requirement of 31
participants [8,15–17].

2.3.2. Assessment

First, sociodemographic and clinical variables were collected: age, sex, occupation,
district of residence, marital status, driving licence, playing sports, educational level, and
clinical parameters: previous diseases, amputation etiology, level of amputation, time since
amputation, and presence of phantom limb pain.

Body image: The Spanish translation of the Amputee Body Image Scale (ABIS-E)
self-administered questionnaire of 20 items [6] was used to assess the body image of the
amputee patient from his or her own perspective. The participants were asked to indicate
their responses to the questions using a scale of 1 (none of the time) to 5 (all the time). This
scale produces scores from 0 to 100, where low scores indicate the relative absence of a
body image concern, and higher values indicate the presence of a more severe problem.
Questions 3, 12, and 16 are reverse-scored [6].

Quality of life: EuroQol-5 Dimensions-5 Levels (EQ-5D-5L). It is a questionnaire
designed to be self-administered and to assess health-related quality of life (HRQoL).



Appl. Sci. 2024, 14, 6963 4 of 12

It comprises two parts: a descriptive system of five health dimensions (mobility, self-
care, usual activities, pain/discomfort, and anxiety/depression), and a visual analogue
scale (VAS) to elicit an individual’s rating of their own overall current health (from 0 to
100) [22,23]. It consists of 5 response levels: value 1 is given to the best level (no problems)
and 5 to the worst (unable to/extreme problems) [24]. Data collected using EQ-5D-5L
can be presented in various ways according to its structure: presenting results from the
descriptive system as a health profile (a 5-digit code with no arithmetic properties), as a
measure of overall self-rated health status (VAS), or as an index value. It is also possible to
categorize the scores into a qualitative scale of 5 categories [25]. It has been validated in
Spanish [26,27] and used in studies with amputees [28].

Depression and anxiety: Hospital Anxiety and Depression Scale (HADS). It is a
14-item self-administered questionnaire originally developed to indicate the presence of
anxiety and depression states for non-psychiatric patients. It consists of seven items for the
anxiety subscale and seven for the depression subscale. The higher score in each subscale
indicates higher levels of anxiety/depression. Between 0 and 7, the result is considered
normal (absence of anxiety/depression), and from 11 onwards it is positive (presence of
anxiety/depression) [29]. It has been validated in Spanish [30].

Pain: Brief Pain Inventory-Short Form (BPI-SF). It includes a diagram to record the
location of the painful area on a human figure; 9 items that comprise scales for assessing
the severity and interference of pain, in which pain severity is recorded using numerical
scales ranging from 0 (no pain) to 10 (worst possible pain); and a set of statements about
the person’s life activities, general activity, mood, ability to walk, work, social relationships,
and ability to have fun, measured on a scale with ten values (from no interference to
complete interferes) [31,32]. Higher scores indicate higher levels of pain [33]. It has been
validated in Spanish [34].

Functional capacity: Prosthesis Evaluation Questionnaire (PEQ). Self-administered
questionnaire of 82 questions, of which 40 are individual and 42 are grouped in nine
subscales that are not dependent on each other: satisfaction (3 items), pain (16 items),
transfers (5 items), prosthetic care (3 items), self-efficacy (3 items), and questions about
the importance of different aspects of the prosthetic experience (10 items). Originally, in
76 of the items, the response format uses a VAS, with scoring in the form of a continuous
numerical variable, with a value equal to the distance in millimetres from the left end of
the line, ranging from 0 to 100. The other 6 are presented in multiple-choice format. It is
specific for lower limb amputees [35] and validated in Spanish [36].

2.3.3. Procedure

Two recruiting methods were followed: Rehabilitation service workers, previously
contacted by phone, who knew potential candidates and people who contacted the research
team through the informative poster, previously shared on social media and hospitals.
Once all contacts were collected, the candidates who met the inclusion criteria and were
willing to participate in the research were sent an informed consent document with relevant
information about the study and all the self-administered questionnaires including the
ABIS-E.

The data were collected in an Excel sheet in an anonymized way.
For the analysis of the ABIS-E test–retest reliability, an email requiring participants

to again complete the ABIS-E was sent to the same participants 7 to 10 days after the first
assessment, following Steiner’s et al. [37] recommendations to establish a time difference
between evaluations of 1 or 2 weeks for self-reported, health-related scales.

2.4. Statistical Analysis

Statistical analysis was performed using IBM SPSS® statistical software (Statistical
Package for the Social Sciences v.25 for Windows, SPSS Inc., Chicago, IL, USA) [38].
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First, a descriptive analysis of the variables studied was performed. The results
obtained for qualitative variables were expressed as absolute and relative frequencies and
quantitative variables as mean and standard deviation.

2.4.1. Reliability

The internal consistency of the ABIS questionnaire was assessed using Cronbach’s
alpha to obtain the item–total correlation. The thresholds described by Cronbach [39] were
used: α ≥ 0.9 is considered excellent; if ≥0.8 and <0.9, it is good; if ≥0.7 and <0.8, it is
acceptable; if between 0.7 and 0.6, it is questionable; if between 0.6 and 0.5, it is poor; and if
<0.5, it is unacceptable.

Test–retest reliability measures stability over time, by administering the same test to
the same participant at two points in time. Intraclass test–retest correlation was used to
evaluate the test–retest reliability of the ABIS questionnaire. Limits were established as
described by Fleiss et al. [40]: if ICC is >0.8, it is considered excellent reliability; if ≤0.8 and
>0.6, it is good; if ≤0.6 and >0.4, it is moderate; and if ≤0.4, it is poor.

2.4.2. Validity

For construct validity, the factor structure of ABIS was examined by factor analysis.
Principal factor extraction with varimax rotation was performed on the ABIS. The Kaiser–
Meyer–Olkin (KMO) sampling adequacy measure was considered, which indicates the
proportion of the variance in the variables that could be caused by underlying factors. High
values (close to 1) indicate that factor analysis may be useful with the data. If the value
is lower than 0.5, it indicates that one or more items should not be included in the factor
analysis, as they do not belong to the same universe shared by the other variables.

Bartlett’s test of sphericity tests the null hypothesis that the correlation matrix is
an identity matrix, in which case there would be no significant correlations between the
variables and the factor model would not be relevant. Significance values less than 0.05
indicate that factor analysis can be useful with the available data [41].

Convergent validity was determined by Pearson’s correlation coefficient as a paramet-
ric test and Spearman’s correlation coefficient as a nonparametric test. The Kolmogorov–
Smirnov test was used as a normality test (assuming normality if significance p > 0.05).
Correlations were considered: excellent if r > 0.91, good if r is between 0.71 and 0.90,
average if r is 0.51–0.70, and poor if r is 0.31–0.50. A correlation < 0.30 is not considered
significant [42].

3. Results

A total of 73 amputee patients fulfilled the questionnaires, 48 male (65.8%) and 25 fe-
male (34.2%). The mean age was 50.19 ± 14.71 years (range 20–82). Regarding the clinical
characteristics of the sample, amputations were mostly traumatic (43.8%), followed by
vascular ones (21.9%), with a mean time since amputation of 11.68 ± 12.34 years (range
0–57 years). The predominant level of amputation was femoral/suprachondyle in 35 par-
ticipants (47.9%), followed by tibial/infrachondyle in 28 (38.4%). In terms of underlying
pathologies, at least 13.7% of the patients had diabetes mellitus, and 42.5% of the sample
reported phantom limb pain.

3.1. Cross-Cultural Adaptation of the ABIS

Both back-translated versions were very similar to the original version in English, with
only a few differences regarding vocabulary because of the use of synonyms, such as leg
versus limb.

In relation to the Expert Committee’s reviews, some discrepancies were identified and
reviewed, thereby obtaining the final version in Spanish. The differences found between
the translated versions were mainly based on the use of technical language and lexical
differences. First, a discrepancy occurred in item 1 when translating “social situations”: the
first translator determined “situaciones sociales” and the second one “situaciones públicas”.
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The committee decided to modify it into “en presencia de otros” because the concept was
easier to understand.

Finally, “limb” was translated as “extremidad”, “miembro”, and “pierna”, which
would be the more correct word for items 4, 8, 9, and 11 since it is more appropriate in the
context in which we are validating the questionnaire (lower limb amputation). However,
the term “extremidad” was preferred for item 18 because it refers to both lower and
upper limbs.

After all translations were completed, the final version of the Spanish Amputee Body
Image Scale (ABIS-E) was obtained, which can be accessed in the Supplementary Materials.

3.2. Validation of the ABIS-E
3.2.1. Reliability

The test–retest reliability of the ABIS-E questionnaire was evaluated by intraclass
correlation (ICC). For this purpose, the questionnaire was returned to the participants
7–10 days after the first test and a total of 48 responses were received. The ABIS retest
results were very similar to the initial evaluation (51.29 ± 11.240 vs. 51.42 ± 11.776)
(moderate body image disturbance). The test–retest reliability was considered excellent
(ICC = 0.847) 95%CI (0.777–0.904) and the internal consistency was adequate–good when
analyzed by Cronbach’s alpha, with a value of 0.753 for the test and 0.806 for the retest
(p < 0.05).

Table 1 shows the total–item correlation for each of the items of the ABIS-E question-
naire. The correlation expressed by Cronbach’s alpha is very similar for all the items (>0.7),
demonstrating adequate internal consistency.

Table 1. Summary element–total statistics of the Spanish version of the Amputee Body Image Scale
(ABIS-E).

Scale Means if Item
Removed

Scale Variance if Item
Removed

Corrected Item–Total
Correlation

Cronbach’s Alpha if
Item Removed

Item 1 49.19 122,518 0.531 0.729
Item 2 49.14 122,953 0.390 0.737
Item 3 47.66 152,312 −0.436 0.797
Item 4 48.11 120,154 0.568 0.725
Item 5 49.78 125,479 0.434 0.736
Item 6 49.41 122,634 0.527 0.729
Item 7 48.58 127,275 0.347 0.741
Item 8 49.44 121,194 0.559 0.726
Item 9 48.51 118,365 0.596 0.722
Item 10 49.27 122,813 0.428 0.735
Item 11 48.79 124,054 0.426 0.735
Item 12 48.44 150,722 −0.367 0.798
Item 13 48.07 127,981 0.255 0.748
Item 14 49.51 119,892 0.619 0.722
Item 15 49.03 126,388 0.351 0.741
Item 16 48.19 153,129 −0.433 0.801
Item 17 49.08 120,604 0.483 0.730
Item 18 49.16 117,889 0.616 0.720
Item 19 48.15 120,158 0.439 0.733
Item 20 49.56 118,889 0.617 0.721

3.2.2. Validity

• Construct validity

To evaluate the structural validity of the ABIS-E, factor analysis was used. Principal
component extraction with Varimax rotation was performed. The Kaiser–Meyer–Olkin
(KMO) sample adequacy measure was 0.779. The significance level of Bartlett’s test of
sphericity was p = 0.000. The high value of the KMO measure obtained and the significance
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level of the sphericity test (p < 0.05) confirm that the data set is suitable for factor analysis.
In terms of total variance, the three factors accounted for 60.26% of total variance, which
can be considered as a reasonable factor number.

In the rotation phase of the factor analysis, the aim was to achieve simpler and theo-
retically more meaningful factor solutions. The Varimax rotation was used to investigate
factor loadings. The three factors (social, personal, and functional) were labelled according
to the items’ nature of construct. Factor 1 was a personal factor (items 6, 8, 1, 16, 12, 10, 11,
4, 9, 2, and 5); factor 2 was a social factor (items 14, 20, 18, 17, 3, 15, 19, and 7); and factor 3
was a functional factor (items 7 and 13) (Table 2).

Table 2. Rotated component matrix.

Component 1 Component 2 Component 3

Item 6 0.893
Item 8 0.858
Item 1 0.825

Item 16 −0.796
Item 12 −0.770
Item 10 0.738
Item 11 0.677
Item 4 0.674
Item 9 0.668 0.517
Item 2 0.665
Item 5 0.617

Item 14 0.921
Item 20 0.887
Item 18 0.821
Item 17 0.784
Item 3 −0.657

Item 15 0.637
Item 19 0.582
Item 7 0.597

Item 13 0.579
Extraction method: principal component analysis. Rotation method: Varimax with Kaiser normalization.

• Convergent validity

Pearson’s and Spearman’s correlation indices were used to determine the convergent
validity between the factors extracted from the ABIS-E and the other questionnaires used.

Significant correlations were obtained between factor 1 “Personal” of the ABIS with the
PEQ questionnaire dimensions: appearance (rho = −0.535, p = 0.000); wellness (rho = −0.570,
p = 0.000). The negative values are due to the inverse relationship of their scores: higher
values for the ABIS show a disturbance of body image, while for the PEQ they mean higher
functionality. The highest correlation found was between the item “How annoying is it
to see people looking at you and your prosthesis?” and factor 1 “Personal” (rho = 0.712,
p = 0.000).

Comparing the ABIS with the BPI questionnaire, a statistically significant correlation
was observed with its dimensions (interference/severity), although the coefficient was
insufficient to be considered relevant (rho < 0.3, p < 0.05).

As for the HADS questionnaire, significant correlations were obtained between the fac-
tor 1 “Personal” and the two dimensions of the HADS questionnaire: depression (r = 0.677,
p = 0.000) and anxiety (rho = 0.575, p = 0.000).

Correlation analysis with the EQ-5D-5L quality of life questionnaire showed a statisti-
cally significant correlation between factors 1 (personal) and 3 (functional). The highest
correlation was observed between the EQ-5D-5L dimension “anxiety/depression” and
factor 1 (rho = 0.609, p = 0.000), considered an average correlation.
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In the correlation analysis between sociodemographic and clinical variables and ABIS-
E results, only an inverse correlation between time since amputation and ABIS-E was found
(r = 0.83).

4. Discussion

The aim of this study was to achieve a cross-cultural adaptation of the ABIS for
Spanish-speaking lower limb amputees. The ABIS-E analysis showed excellent test–retest
reliability (evaluated with intraclass correlation) and an adequate–good internal consis-
tency (evaluated with Cronbach’s alpha). Moreover, the final scores of ABIS-E obtained
a high correlation with other functional capacity, depression, anxiety, and quality of life
questionnaires and scales.

This is the first study carried out to validate a questionnaire of these characteristics
in a Spanish amputee population. No relevant troubles were found during the process of
translation and cross-cultural adaptation, which was performed according to the interna-
tional recommendations [19,20], and participants reported no problems in understanding
the proposed items.

The sample for this work was recruited using the same inclusion and exclusion criteria
and its characteristics are like other validation studies of ABIS [8,15–17]. In all studies, adult
patients with enough cognitive function to understand and complete the questionnaire
were selected. Regarding sex distribution, the predominant presence of men was common
in all validation studies (65.8% in ours). The results match with other the scientific literature
reviewed, in which male gender is a risk factor for suffering complications resulting in
amputation, especially in the case of diseases like diabetes [43].

Our results show good reliability of the Spanish version of the ABIS-E questionnaire,
demonstrated by good internal consistency measured by Cronbach’s alpha with a value of
0.753 for the test and 0.806 for the retest. Validation studies in French, Chinese, Turkish,
and Portuguese [8,15–17] showed higher alpha values for the test (>0.8). Although a value
higher than 0.7 is considered enough for a good reliability of the scale, the difference
between test and retest alpha values could be explained by better comprehension of
the items or even that participants perceived the items to be more homogeneous while
answering them in the second round.

We found excellent test–retest reliability (ICC = 0.847, 95%CI (0.777–0.904)). We
used the questionnaire at a fair interval (7–10 days) to ensure the internal validity of the
design, avoiding both a quick measurement that could condition a recent recall of the
application and a delay that could cause excessive changes in the responses. Our results
are consistent with the ICC obtained in the validation studies in French (ICC = 0.87) [8]
and Chinese (ICC = 0.86) [15] versions, but they are slightly inferior to the Turkish version
(ICC = 0.94) [16], which may indicate that in this mentioned study the sample was more
homogeneous and the variance of the data for each measurement was smaller.

By analyzing the structure of the ABIS-E, we found three main factors: Factor 1 was a
personal factor (items 6, 8, 1, 16, 12, 10, 11, 4, 9, 2, and 5); factor 2 was social factor (items
14, 20, 18, 17, 3, 15, 19, and 7), and factor 3 was a functional factor (items 7 and 13). These
findings confirm the results of Lai et al. [15] and Bumin et al. [16], who also found three
factors that differentiate the personal, social, and functional dimensions.

The time since amputation and its relationship with ABIS-E scores seem to indicate
that the longer the time since amputation, the greater the integration of the amputation
into the patient’s body image and the lower the discomfort with the new situation. These
data confirm the idea that a recent amputation has a great impact on this perception of the
body schema and on the limitations of function perceived by the patient, which decrease
with time.

In our correlation analysis, we observed that factor 1 (personal) of the ABIS-E ques-
tionnaire had an average correlation with the HADS questionnaire, both for the anxiety and
depression dimensions. This agrees with the findings of Vouilloz et al. [8] and Breakey [6],
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who also found a positive relationship between the ABIS questionnaire and the presence of
anxiety and depression.

We also found a significant relationship between ABIS-E and BPI-SF in both of its
dimensions, severity and interference with factor 1 and 3, though it was not strong (r < 0.3).
In the French validation study, they also found a poor correlation with pain severity and
interference spheres [8].

Regarding to the PEQ (satisfaction with the prosthesis), a significant inverse correlation
was found for factor 1 (personal) with the scales of appearance, sounds, residual limb health,
frustration, social burden, ambulation, wellness, and items A, B, and I; factor 2 (social)
with the appearance and sounds scales and A, B items; and factor 3 (functional) with
ambulation scale and p, A items. This shows that high scores on the PEQ and ABIS-E
measure inverse facts: the higher the PEQ score, the higher the satisfaction with prosthesis-
related aspects, while the ABIS-E indicates a worse body image the higher its evaluation. In
this way, Millstein et al. proposed that for any prosthesis to be accepted and used it must
be comfortable, functional, and have ‘a pleasing appearance’ [44]. Also, Murray and Fox
found that ‘functional satisfaction’ with a prosthesis was also related to a positive body
image, particularly among women [45]. In their whole sample, higher levels of overall
satisfaction with their prosthesis (measured by TAPES scale) were correlated with lower
levels of body image disturbance assessed by ABIS.

In the other direction (positive correlation) is factor 1 (personal) and the PEQ item
“How annoying is it to see people looking at you and your prosthesis?”, in which a
higher score means greater importance, a fact it shares with the ABIS-E, with which it
correlates strongly.

The scoring of the different dimensions of the EQ-5D-5L to assess the different aspects
of quality of life was also found to be related to the scores obtained in the ABIS-E: the
higher the score, the worse the quality of life and the greater the limitation. However,
as the correlation itself indicates, the visual scale of this questionnaire and the calculated
index are inversely related (higher scores indicate a better quality of life). Factor 1 of the
ABIS-E (personal) is the most strongly correlated. The other factors did not show a robust
correlation, which matches with the French validation study by Vouilloz et al. [8], who also
used a generic quality-of-life questionnaire (SF-36), and not one specifically for amputees.

Due to the items contained in the scale and because of its physical and psychological
nature, this tool, evaluated in the first weeks after the amputation, could indicate not only
the general state of the patient’s perception of his or her own body but also attend to the
items with lower scores. It is possible that patient profiles that attach importance to how
the prosthesis feels or how they move around with it can be quickly detected with this scale
and physiotherapists can perform specific exercises and stimuli to alleviate this situation.
On the other hand, early detection of patients with body image distortion would allow
protocols to be activated so that this can be addressed with psychological therapy and
reduce sequelae such as depression or pain.

Considering the hypotheses relating phantom limb pain felt by patients to possible
alterations in the cerebellum and its internal models, involved in the activities performed
by the Mirror Neuron System (or Action Observation Network) [46], future research could
evaluate whether scales such as the ABIS-E can predict the presence of these alterations
and symptoms or even the progression of these.

Study Limitations

The sample size was wide enough to diminish random mistakes, but men were more
numerous and the group was heterogeneous in terms of amputation characteristics: time
since amputation, levels, and aetiologies. Because of this, our results could be extrapolated
to a diversity of lower limb amputees, but mostly to the more common causes of amputation
and men. It should also be pointed out that the research was purely exploratory, using
only self-administered questionnaires. Some aspects of the evaluation must be verified
in an in-person assessment. There are other non-studied variables that may indirectly
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influence body image satisfaction, such as socioeconomic status, sexual function, barriers
to inclusion, and different phantom limb sensations, which should be further investigated
given their relevance to body image [47]. Despite the risk of bias of online assessment, it
can provide a useful way to minimize interpersonal contact, avoiding inherent risks (such
as COVID-19 transmission), and be very interesting in remote populations as an efficient
form to obtain useful information to improve lower limb amputees’ management under a
biopsychosocial approach.

5. Conclusions

In conclusion, the Spanish version of the ABIS questionnaire (ABIS-E) has demon-
strated good psychometric properties for use among Spanish-speaking people with lower
limb amputations. The reliability obtained was very good, with test–retest reliability con-
sidered excellent and good internal consistency. Factor analysis found a three-factor model:
personal, social, and functional. Convergent validity demonstrated a good correlation of
ABIS-E factors with the depression and anxiety questionnaires, functional capacity, and
quality of life. ABIS-E is a valid and reliable tool to assess body image and related psy-
chosocial factors in Spanish-speaking people with lower limb amputations, so this could
be a useful tool for healthcare professionals (both primary and secondary care) to identify
early psychosocial features.
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