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Objectives. (1) To describe the epidemiological and medical features of a sample with LLA and LLD in childhood and (2) to
explore their relationship with subsequent physical and psychosocial functions in adulthood. Methods. Cross-sectional survey.
Demographics, medical data, Locomotor Capabilities Index (LCI), and Discomfort-Engagement in Everyday Activities Involving
Revealing the Body Scale (D-EEARB) were collected from thirty-two adults who suffered from LLA in childhood or LLD. Results.
Most of the sample (53.1% males) was working (84.4%), living independently (75%), and single (75%). Mean age was 33.16 (SD =
7.64, range 18-50). Leading causes for LLA were traumatic (40.6%) and oncologic (25%). LLD was present in 6 cases (18.8%). LCI
scores revealed a high performance among males (t,; 5, = 2.976, p = .008). D-EEARB scores showed that 56.25% stated feeling
“quite” or “totally comfortable” in situations which involved revealing their body, but 43.75% stated the contrary (“uncomfortable”
or “very uncomfortable”). LLD and traumatic LLA show higher scores in D-EEARB than vascular and oncological LLA (x* = 7.744,
df =3, p = .05). Conclusions. Adults suffering from LLDs and LLAs during childhood seem to perform well once they are adults.

However, 43.75% of patients express considerable discomfort in situations that involve revealing the body.

1. Introduction

Lower limb amputations (LLAs) and lower limb deficiencies
(LLDs) in children can be due to congenital or acquired eti-
ology. Congenital limb deficiency means that there is partial
or total absence of the limb [1]. Regarding acquired limb
amputations, the majority of them are due to trauma, mainly
caused by power tools and machines, vehicular accidents,
gunshot wounds, and explosions or electrical injuries [2].
More than 90% of traumatic amputations during childhood
are unilateral and 60% occurred in the lower limb [2]. The
third most frequent etiology is due to oncological tumours,
followed by other diseases such as infection, vascular dis-
eases, and neurological dysfunctions [3-5]. Demographic
studies have established the preponderance of the congenital

limb deficiencies (approximately 60%) compared to acquired
limb amputations [2, 6]. The ratio of male children with
limb deficiency is 3:2 compared to female [2, 6, 7]. LLA and
LLD patients during childhood will require a large number
of prosthetic replacements. Approximately, during the first 5
years of their life, they will require a replacement per year and
areplacement every two years from the age of 5 to 12 years [7].

Psychological problems that can arise following amputa-
tion can be of diverse nature and severity. The majority of
studies on adjustment to amputation are focused on trau-
matic amputations or oncologic but there are no studies com-
paring both samples and even LLD [8]. Moreover, they have
not included in their analysis many key moments such as the
immediate reaction to amputation, the rehabilitation period,
and other moments related to the development of a changed
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body image, self, and identity. If amputees are children or
adolescents, identity and socialization issues gain special
interest [9-11].

Regarding the etiology, it is expected that unforeseen
amputations (such as amputations due to severe traumas)
could be related to higher anxiety, depression, frustration, or
hostility [8, 12]. On the one hand, congenital limb deficiency
patients grow with this absence and they do not usually per-
ceive the amputation as a disability, a disease, or a traumatic
event [8, 13]. Therefore, the rehabilitative treatment should
have as an objective the improvement of the functionality, but
not necessarily the replacement of the deficiency with lower
limb prosthetic fitting. Scientific literature in this field has
described that, due to the absence of an acute trauma leading
to the amputation, a better acceptance and adjustment is
expected [8]. A child born with alimb deficiency does not feel
a sense of loss (either loss of sensation or function) because
this is the only body he/she has ever known [13]. However,
other studies have stressed that body functions could be
limited due to the limb deficiency and children could feel
hampered to successfully perform a different range of nor-
mative age-developmental activities such as rolling, crawling,
grasping, and exploring. On the other hand, noncongenital
amputees feel the amputation as a traumatic event that might
lead to a process of loss and grief [14, 15]. Some studies have
described emotions such as grief and bereavement among
traumatic LLA, similar to experiencing the death of a loved
one [16, 17]. In this sense, patients suffering from a traumatic
LLA will have to cope with the loss of sensation from the
missing limb, the loss of function, and the changes in the
body image as well as other people’s perception of his/her
body image [18]. Additionally, some patients could show
difficulties in accepting their deficiency and develop certain
dependency on others (e.g., parents and health professionals).
Such dependencies could have detrimental effects on reha-
bilitative work and, consequently, on the entire physical and
psychological adaptation process [19-21].

Lower limb prosthetic fitting in childhood serves func-
tional purposes and is closely related to psychomotor devel-
opment, in which children first start to stand, then to walk,
and later to do all other different activities (e.g., to run
and to play). Thus, it should start as soon as the child ini-
tiates standing up [2, 7, 22]. Once they are adolescents,
the prosthesis will not only serve functional purposes but
also play an important role in socialization and self-identity
processes (e.g., to practice sports or other social activities
with peers). Younger amputees without previous history of
pathologies or emotional problems show better adjustment to
the prosthesis than adolescents or young adult amputees [8].
Since the prosthesis serves to play, to have social interaction,
and to overcome physical limitations imposed by the limb
deficiency, they internalize it more easily and have a better
disposition to accept the fitting [8].

Children with LLA or LLD, when grown adults, will have
to face different physical and psychosocial challenges that
might influence their participation and quality of life [21].
Unfortunately, there are few studies examining psychosocial
consequences of LLA and LLD amongst this population.
One review study [8] highlighted this understudied area of
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research and showed evidences that psychosocial functioning
and social discomfort might be increased in the postacute
period of the amputation and 10-20 years after amputation.

For these reasons, the present study has two main objec-
tives: (1) to describe the epidemiological and medical features
of LLA and LLD in childhood and (2) to explore the rela-
tionship of such features with the physical and psychosocial
functions of this population once they are adults. Given the
exploratory nature of the study, there are no formal hypothe-
ses. However, it is expected to observe higher physical and
psychosocial outcomes among congenital LLD compared to
LLA regardless of gender.

2. Methods

2.1. Study Design. Cross-sectional surveys were conducted.

2.2. Participants. Participants were recruited from a patients’
database at the Orthotics and Prosthetics Department of
the rehabilitation outpatient clinic at the University Hospital
Vall d’'Hebron (Barcelona, Spain), a referral hospital of ter-
tiary level. Recruitment and data collection were conducted
between October 2007 and October 2008. Study’s inclusion
criteria were as follows: (1) patients are treated and with
follow-up visits at the referenced hospital throughout the
prosthetic process, (2) there is unilateral lower limb ampu-
tation or congenital lower limb deficiency, (3) in case of
LLA, this must have occurred before 18 years of age, and
(4) patients’ age at assessment is more than 18 years. Exclusion
criteria were as follows: (1) bilateral lower limb amputation
or deficiency, (2) upper limb amputation, (3) younger than 18
years old at assessment, and (4) individuals diagnosed with
severe cognitive impairment (e.g., traumatic brain injuries)
unable to comprehend study materials.

2.3. Procedure. Patients were recruited from the hospital’s
database of patients treated in the Orthotics & Prosthetics
Clinic during the aforementioned period of time. All partic-
ipants were approached by phone by only one rehabilitation
medical doctor (main researcher of this study). In this first
contact, the professional explained the objectives of the
study and asked for participation. If the patient agreed to
participate, informed voluntary consent was requested. Next,
demographics and medical data were collected. Measures of
functional outcomes (Locomotor Capability Index parts I and
II; LCI-I and LCI-II) [23, 24] and psychosocial functional-
ity (Discomfort Related Engagement in Everyday Activities
Involving Revealing the Body Scale; D-EEARB) [25] were
also obtained via semistructured interview. All data was
collected in a 45-minute telephone interview by the same
professional (a trained rehabilitation physician and main
researcher of this study).

2.4. Ethical Aspects. This research complies with the Ethical
guidelines of Hospital Vall d’'Hebron and Vall d'Hebron
Research Institute with the Helsinki Code. All patients partic-
ipated on a voluntary basis. Anonymity was guaranteed in the
first contact, and the main researcher of this study disclaimed
that data would be exclusively used for the purposes of the
present research.
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2.5. Assessment Tools

2.5.1. Sociodemographic and Medical Data. Sociodemo-
graphic (age, gender, employment status, emancipation, and
relationship status) and medical data (etiology of the ampu-
tation, level of the amputation, laterality, secondary com-
plications, age of amputation, and number of prosthesis
replacements) were obtained via a self-reported ad hoc ques-
tionnaire and later completed with medical records.

2.5.2. Locomotor Capability Index Parts I and II (LCI-I and
LCI-II). To assess the goals and achievements of patients
receiving prostheses, the LCI [23, 24] was administered.
The LCI is a self-administered scale and is widely used to
assess a patient’s perceived capability to perform 14 different
locomotor activities while wearing prosthesis, selected from
the Locomotor Disabilities Classification of the World Health
Organization [26]. Each item is scored in a 4-point ordinal
scale (ranging from 0 = not able to 3 = able to accomplish
the activity alone). A summary score of the global locomotor
ability level is obtained by adding the individual scores
assigned to each activity for a possible maximum of 42 points.
Additionally, the LCI can be divided into two 7-item subscales
that cover “basic activities/skills” such as “Walk in the house”
and “Step down a sidewalk curb” (items 1, 4, 5, 8, 9, 10, and
11) and “advanced activities/skills” such as “Walk outside in
inclement weather (e.g., snow, rain, and ice)” and “Walk while
carrying an object” (items 2, 3, 6, 7, 12, 13, and 14). Higher
scores reflect better locomotor capabilities with the prosthesis
and less dependence on assistance. The LCI was found to
have good reliability and validity [23, 24, 27]. In this study,
Cronbach’s Alpha was 0.95.

2.5.3. Discomfort Related Engagement in Everyday Activi-
ties Involving Revealing the Body Scale (D-EEARB). The D-
EEARB is an 1l-item scale requiring respondents to imag-
ine they are undertaking each of the activities in the scale
which involve revealing their body to others (general others,
8 items; partner, 3 items) and rate how comfortable they
would feel in these situations (plus one additional situation
which involves going to the beach). The response options
range from 1 = very uncomfortable to 4 = totally comfort-
able, and total scores range between 11 and 44 points, with
higher scores indicating higher comfort while revealing the
body.

The D-EEARB was found to have good reliability and
validity [25]. In the present study, Cronbach’s Alpha was 0.91.

2.6. Statistical Analyses. Statistical analyses were performed
using SPSS 19.0. Statistical significance was assumed for p
values < .05. Descriptive statistics were performed to describe
the sample and to calculate LCI (LCI total, LCI-I, and LCI-
II) and D-EEARB scores. Correlation analyses, two-sample
t-tests for continuous variables, and chi-square tests for cate-
gorical variables were used to compare differences between
groups (considering all the medical and demographical
variables included in this study). Size effects were included
(IC 95% and Cohen’s d) when significant differences were
found. There were no missing values in the present research.

TABLE 1: Demographics and medical characteristics of the sample
(N =32).

n %
Gender
Male 17 53.1
Female 15 46.9
Employment status
Working 27 84.4
Not working 5 15.6
Living independently
Yes 21 65.6
No 11 34.4
Relationship status
In a relationship 8 25
Single 24 75
Etiology
Traumatic 13 40.6
Oncologic 8 25
Congenital 6 18.8
Vascular/septic 5 15.6
Level of amputation
Hip disarticulation/transfemoral n 44
amputation
Knee dis.articulation/ transtibial 14 44
amputation
Foot level 4 12
Lower limb laterality
Right 18 56.3
Left 14 43.8
Secondary complications
No 16 50
Local pain 5 15.6
Fracture 1 31
Infection 0 0
Bone overgrowth (BO) 4 12.5
Phantom pain + BO 1 31
Infection + BO + fracture 1 3.1
Others 4 12.5
Mean (SD) Range
Age at assessment (in years) 33.16 (7.64) 18-50
Age at amputation (in years) 8.67(5.89) 0-175

24.48 (7.76) 11.92-50
9.34(6.00)  0-30

Time since amputation (in years)
Prosthesis replacements

3. Results

From an initial pool of 45 potential candidates to participate
in the study, 33 were successfully approached and 12 were
not reached (e.g., not answering the phone or wrong contact
information). The final sample consisted of 32 patients since
one of the initial 33 finally declined to participate arguing lack
of time to answer the questions. All of them gave informed
consent prior to answering the survey. Demographics and
medical data of the sample are shown in Table 1.
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TaBLE 2: Functional results by gender.

Questionnaire Gender Mean (SD) Range (min-max) Median P

LCI total Male (n = 17) 41.47 (1.23) 37-42 42 007
Female (n = 15) 38.80 (3.28) 33-42 39

LCLI Male (n = 17) 20.65 (1.22) 16-21 21 ns
Female (n = 15) 19.53 (1.81) 16-21 20

LeLI Male (1 = 17) 20.82 (0.39) 20-21 21 odl
Female (n = 15) 19.27 (2.66) 12-21 21

n.s.: no statistically significant differences.

TABLE 3: Psychosocial results by gender.

Questionnaire Gender Mean (SD) Range (min-max) Median P

D-EEARB Male (n = 17) 35.88 (8.35) 20-44 38.00 s
Female (n = 15) 30.40 (9.26) 18-44 28.00

n.s.: no statistical significant differences.

Most of the assessed samples were working and single,
and more than a half of them lived independently. The most
frequent etiology for amputation was traumatic accidents
(including traffic accidents and, in two cases, electrical acci-
dents and burns. The second leading cause of the amputation
was oncologic), specifically osteosarcomas (see Table 1 for
details). Only 6 cases suffered from a congenital LLD.

The level of amputation was distributed into three main
groups: hip disarticulation/transfemoral amputation, knee
disarticulation/transtibial amputation, and foot level. Finally,
secondary complications were present in 50% of the sample.
Bone overgrowth occurred in 6 patients and among them,
only one experienced phantom pain. No patients developed
local infection and all of them used prosthesis (see Table 1 for
details).

3.1. Functional Results. Locomotor capabilities’ scores (LCI)
were high (M = 40.22, SD = 2.73, median = 41.50, and range =
33-42), scoring higher than 33 points. Specifically, 51.2% (n =
23) scored 41 or 42, the maximum value of the LCI.

The LCI-I scores were also high (M = 20.12, SD = 1.60,
median 21, and range = 16-21); 68.8% of the sample (1 = 22)
achieved the maximum score of 21 and 5 patients (15.6%)
scored < 18 points.

In the LCI-II (M = 20.09, SD = 1.97, median 21, and
range = 12-21), 84.4% of the sample (n = 27) scored 20 or
21 (maximum scoring).

No statistically significant relationship was observed
between age at the assessment, age at amputation, and years
since the amputation with any of the LCI scores. However,
gender was significantly related to the LCI total scores
(17464 = 2.976, p = .008, d = 1.08, and IC 95% 0.781-4.560)
and the LCI-II scores (f,4 549 = 2.247, p = .041,d = 0.81, and
IC 95% 0.076-3.038), with males showing higher scores (see
Table 2).

Number of prosthesis replacements and secondary com-
plications showed no significant relationship with any of
the LCI scores. Finally, the etiology of the amputation was
significantly related to the LCI-IT scores (y* = 11.22, df =
3, p = .011). In this sense, congenital (M = 21.00, SD = 0.00,
median = 21.00, and range 19-21) and traumatic etiologies
(M = 20.77, SD = 0.6, median = 21.00, and range 19-21)
showed higher scores than vascular (M = 19.80, SD = 2.17,
median = 21.00, and range 16-21) and oncologic etiologies
(M =18.5, SD = 3.07, median = 20.00, and range 12-21).

3.2. Psychosocial Results. According to the results shown in
the D-EEARB scale, 56.25% of the sample (1 = 18) stated that
they feel “quite comfortable” or “totally comfortable” in the
situations described in the scale (scores > 33 points). 43.75%
of the sample (n = 14) expressed being “uncomfortable” or
“very uncomfortable” in the majority of situations described
in the scale, scoring <29 points.

With regard to the medical variables considered in the
study, only one significant relationship was found regarding
the etiology of the amputation and the D-EEARB scores
(x> = 7.744, df = 3, p = .05). In this sense, congenital
(M = 40.83, SD = 3.37, median = 41.50, and range 36-44) and
traumatic etiologies (M = 34.38, SD = 9.32, median = 33.00,
and range 20-44) showed higher mean scores than vascular
(M = 26.80, SD = 9.88, median = 21.00, and range 18-39) and
oncologic etiologies (M = 30.00, SD = 7.67, median = 28.00,
and range 20-44).

The only demographic variable that was significantly
related to the D-EEARB scores was the relationship status
(ty5.50 = 4.199, p < .001,d = 3.04, and IC 95% 5.061-14.772),
with those being single showing higher mean scores, that is,
feeling more comfortable in everyday activities that involve
revealing the body (M = 40.75, SD = 4.23 versus M = 30.83,
SD = 8.95), see Table 3.
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4. Discussion

The most frequent causes for LLA in the studied sample were
traumatic (40.6%) and oncologic (25%) [1, 3, 6]. In contrast
with the revised epidemiological studies, a lower rate of
congenital LLD was found. As referred to by Al-Worikat and
Dameh [6], this could be explained because congenital LLD
usually happens in distal extremity areas, such as fingers, that
might involve less disability and, consequently, these patients
are not necessarily treated in highly specialized hospitals. In
our case, gender was evenly balanced (53.1% men) as well as
lower limb laterality (right 56.3%), and we did not find the
higher prevalence of males suffering from LLD or LLA as
suggested in other studies [2-6].

Scarce scientific literature exists on secondary complica-
tions after LLA or LLD during childhood [3, 6, 8]. How-
ever, Melzack et al. [28] have described that oncologic
amputees in early childhood have higher risk of suffering
from phantom limb pain than traumatic LLA or congenital
LLD. In our sample, secondary complications seemed to
be infrequent and mainly related to local pain (15.6%) or
bone overgrowth (18.7%). The only patient who suffered from
phantom limb pain was, precisely, a LLA patient due to onco-
logic cause.

Contrary to what has been indicated in some studies, a
high percentage of the sample studied (84.4%) was working
and living independently (65.6%). Some authors [29, 30]
have stressed that sometimes LLA and LLD patients could
be seen as “disabled” and part of a “stigmatized” group in
the eyes of people who do not have limb deficiencies. This
assumption could lead to people suffering disabilities to
experience feelings of inability or unfitness to perform regular
adult activities such as work, live on their own, or create a
family. Besides, one study has found that more than one-
half of their studied sample of young LLAs visited friends
and relatives less frequently since their amputation [31] and,
additionally, two-thirds were less likely to go to the cinema,
theatre, sport events, or other cultural and leisure activities
[32, 33]. These last results could explain the high rate of single
patients (suffering from both LLD and LLA) that we have
found in our sample (75%). By restricting social participation,
opportunities to start and establish a romantic relationship
are reduced.

With regard to the LCI, high and satisfactory mean scores
have been observed in the studied sample. High scores in the
LCI show lower disability, better mobility walking with pros-
thesis during gait, and less need of assistance from a caregiver.
We have not found significant relationships between the LCI
scores and most of the medical variables considered (e.g., sec-
ondary complications, number of prosthesis replacements,
and level of the amputation). The etiology of the amputation
was revealed to be significant. In this sense, congenital LLD
and traumatic LLA showed higher scores compared to the
vascular and oncologic LLAs. We believe these results are
relevant since there are not too many studies exploring the
impact that different etiologies could entail on functional
outcomes. However, the scarce existing literature exploring
such issues points out to better general adjustment in con-
genital samples due to reduced comorbidities [7, 8, 13, 34].

Norvell et al. [35] showed LCI mean scores of 33 in adults with
vascular pathology with transfemoral amputation and LCI
mean scores of 40 in transtibial amputations. However, these
relationships cannot be observed in the present study. This
could be explained because the mean age at amputation in
the studied sample was very low (8.67 years) and most of the
patients have lived with prosthesis from the very first part of
their childhood.

The most common psychological adjustment problems
among adults who have suffered LLD or undergone LLA
include depression, anxiety, low self-esteem, loss of a sense of
wholeness, and social isolation. However, social discomfort
and body-image anxiety have also been found among some
people with amputations, and these have been associated
with increased activity restriction, depression, and anxiety
[8, 36]. A longitudinal research has also found that signif-
icant levels of psychological morbidity and social isolation,
which were present immediately after the amputation, were
still apparent in over 40% of the sample at one- and two-
year follow-up periods [25, 37]. In our study, 43.75% of
the patients feel “uncomfortable” or “very uncomfortable”
but it has not shown significant relationship to gender or
level of amputation. However, a strong relationship with
traumatic and congenital etiologies has been found, with this
sample population stating better psychosocial adjustment
than vascular or oncologic amputees. Therefore, as hypo-
thesized, congenital LLD showed better overall adjustment,
both physically and psychosocially. Additionally, traumatic
LLAs have also showed satisfactory outcomes in physical
and psychosocial adjustment, revealing very similar results
to congenital LLDs. The fact that amputation occurred in
early childhood (before 9 years of age) could make the
prosthesis fitting process very similar to that experienced
by congenital LLD. Thus, traumatic LLAs would not have
lived the sense of loss of function and self-image as that
described in young or adult LLAs from traumatic causes.
Another possible reason that could explain these results is
that oncological and vascular etiologies are linked to more
complicated and longer processes compared to the congenital
or traumatic etiologies. Consequently, the adaptation of the
patient to the prosthesis and rehabilitation period could be
worse tolerated.

Finally, the fact that single patients showed better scores
on the D-EEARB could be explained because of the nature
of the relationships they establish with others. In this sense,
patients with a partner may feel uncomfortable when reveal-
ing their body due to the fear of being judged or not attractive
to the partner. One of the main concerns expressed among
this population is to be able to maintain the partner [36].
If they think they cannot maintain them, they could dislike
or even be unpleasant to their sentimental partner; it is very
likely that they will express greater feelings of discomfort than
single amputees. Single patients that do not have that kind
of bond or whose romantic relationships are more sporadic
might disregard the importance of revealing their body and
grant minor attention to that action [25]. Additionally, it
cannot be ruled out that single patients could have remained
single to avoid revealing their body and exposing themselves
to a partner and hence possible negative feelings.



4.1. Study Limitations and Recommendations for Further
Studies. In order to add to the knowledge and update the
literature on functional and psychosocial adjustment to LLDs
and LLAs during childhood, more longitudinal research
with higher samples is needed. By doing this, it would be
possible to further examine potentially related variables such
as medical and other psychological variables (e.g., personality
and coping). Moreover, we recommend that both quantitative
and qualitative research designs should be used for a better
research approach to this issue.

Finally, interviews carried out in this study were made
telephonically and it cannot be ruled out that this could
have hindered answering very intimate questions related
to the D-EEARB. Moreover, telephone interviews offer
less control to the researchers (e.g., cannot see people’s
reactions, facial expressions, and gestures) and can limit
complexity of questions since some people could hang
up because of long questions or show decreased attention
or interest in the survey. However, telephone interviews
also have advantages such as being cost and time effective
and having wide geographic access. These latter aspects
were specially appreciated in the context of our research
considering that most patients lived far from the hospital
and they have no follow-up scheduled at the time of the
study.

5. Conclusions

This study adds to the knowledge and pointed out that
psychosocial aspects are still hampered in adulthood. Con-
sidering our results, the etiology seems to play a major role
in the long-term physical and psychosocial adaptation of
LLDs and LLAs in childhood. Therefore, efforts to design and
implement appropriate physical and psychosocial screenings
during and after amputation seem necessary. Only by doing
this would it be possible to better understand the situation
and needs of these understudied populations and to design
tailored interventions aimed at preventing and treating cor-
rectly potential mid- and long-term comorbidities.
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