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Amputee, Purpose: The aim of this study is to examine whether there is a relationship
Body perception, between pain threshold levels and body perception in amputee football players
Football, and to compare them with football players

Pain threshold level.

INTRODUCTION

Methods: 40 athletes aged between 14-25 were included in this study. Pain
threshold levels of individuals were measured using an algometer, in the thenar
region, distal forearm, biceps brachii, deltoid, quadriceps, tibialis anterior and
gastrocnemius regions, when the muscles were in a relaxed position. Body
perception levels were evaluated with the body perception scale

Results: In intragroup comparisons of both amputee and non-amputee groups,
no relationship was found between pain threshold levels and body perceptions
(r=-0.185 p>0.05). When compared between groups, there was a difference in
pain threshold levels in favor of non- amputated football players in 9 regions
among the measurements taken from 14 anatomical perception comparisons
between groups, the results were similar in both groups (p>0.05).
Conclusion: While the pain threshold levels of amputee football players are
lower than those of non-amputee football players, their body perception levels
are similar in both groups. Additionally, no relationship was observed between
pain threshold levels and body perceptions of both groups. This study is
important in that it can lead to studies that will investigate whether the lower
pain threshold level in amputee football players than non-amputee football
players affect performance.

Amputation continues to represent a significant clinical problem despite improvements

in surgical procedures and postoperative management. The prevalence of amputation differs

across countries and is influenced by factors such as socio-economic conditions, population age

distribution, racial disparities, access to healthcare and screening services and notably, patients’

awareness of their own health status. Individuals with lower limb amputations experience

several functional limitations, which may lead to reduced independence and negatively impact

their physical status and overall quality of life (1). Evidence indicates that individuals with limb
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amputations who engage in sports and regular physical activity report better quality of life and
higher self-esteem compared to those who do not participate in such activities. Participation in
sports enhances social interaction, increases awareness and knowledge of adaptive sporting
equipment, and facilitates greater involvement in athletic activities. Moreover, it contributes to
improved acceptance of disability and supports the development of motor skills (2).

One sport that attracts considerable interest among individuals with amputations is
amputee football. Amputee football (AF) is a sport specifically designed for individuals with
limb loss or limb deficiency (3). The majority of AF regulations are derived from conventional
soccer rules, with only minor adaptations specific to the impairment. Accordingly, matches are
played in two halves of 25 minutes each on a reduced-size field (approximately 60x30 to 70x55
m) and consist of seven players and one goalkeeper. Outfield players with unilateral lower-limb
amputation (either above or below knee) compete without using a prosthesis and utilize
aluminum forearm crutches. Goalkeepers, on the other hand, are required to have a single
upper-limb amputation (4). Although AF is not yet included in the Paralympic Games, it is a
rapidly developing sport and has attracted increasing scientific interest as it seeks inclusion in
the Paralympic program. In recent years, AF has gained popularity at both recreational and
professional levels. Furthermore, it is recommended as a continuation of the rehabilitation
process, as it enhances functional capacity and provides individuals with an opportunity to
identify themselves as athletes. Additionally, participation in AF has been associated with
improvements in body composition and overall quality of life, while also fostering a sense of
social belonging (5).

Body image can be defined as the internal representation an individual forms regarding
their body and physical appearance. Limb loss due to amputation significantly alters body
image perception. Dissatisfaction or discomfort related to body image may adversely affect the
quality of life of individuals with amputations (6). In this context, body image among
individuals with limb loss can be interpreted as a cognitive and emotional response to
amputation, carrying important social consequences. Beliefs whether adaptive or maladaptive,
about one’s own body and perceptions of how others respond to the impairment may influence
interpersonal behaviors, social participation levels, and the quality of social relationships.

Pain threshold is defined as the lowest level of stimulus intensity at which a sensation is
perceived as painful. It is shaped by both physiological mechanisms. In athletic populations,
repeated exposure to training loads and exercise related discomfort has been shown to alter pain

perception, potentially resulting in higher pain threshold values compared to non-athletes.
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Considering the importance of these parameters, there is a lack of research in the field of
pain thresholds for young amputee and regular football players. Although there are many
studies on football players, there are not many studies using algometers, and similarly, the
number of studies on young amputee football players is insufficient. Studies comparing young
amputee and regular football players are not frequently mentioned in the literature. For these
reasons, this study aims to compare the body image perceptions of young amputee and regular
football teams and to correlate these parameters with pain thresholds. High pressure perception

levels measured by algometers will allow us to adjust the training program.

METHODS

Purpose and Type of Research

This study was designed as a cross-sectional comparative study to investigate differences
in pain threshold and body image perceptions between young amputee football players and age-

matched regular football players.

Population and Sample of the Study

The population of the study consisted of football players. The sample comprised amputee
football players. The sample comprised amputee football players competing in the Amputee
Football League organized under the Turkish Ministry of Youth and Sports, Disabled Sports
Federation, and non-amputee football players actively training in Ankara.

A priori power analysis indicated that a minimum sample size of 20 participants per group
was required to achieve adequate statistical power. However, due to limitations related to
participant availability and recruitment, a total of 36 football players were ultimately included
in the study. Of these, 15 were amputee football players and 21 were non-amputee football

players.

Inclusion and Exclusion Criteria

Participants aged between 14 and 25 years who volunteered to participate in the study,
had a body mass index between 18-30 kg/m?, and were not using any medication were included
in the study. Among the participants, amputation levels were categorized as transtibial (below
knee), transfemoral (above-knee) and upper extremity amputations. The amputee football
players included individuals with both right and left sided involvement. In participants with

upper extremity amputation, lower extremity muscle activity was assessed considering possible
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compensatory mechanisms. However, the distribution of participants according to amputation
level was not homogeneous and therefore, subgroup analyses based on amputation level could
not be performed. Individuals with any physiological or systemic condition that could interfere
with the assessments, a history of musculoskeletal trauma within the last six months, or a

diagnosed psychiatric disorder were excluded from the study.
Ethical Aspects of the Research

This study was conducted at Ankara Medipol University and was approved by the Ankara
Medipol University Non- Interventional Clinical Research Ethics Committee. All procedures
involving human participants were carried out in accordance with the principles of the
Declaration of Helsinki. Written informed consent was obtained from all participants prior to

their inclusion in the study.

Assessments

Participant's pain threshold levels were measured using a pressure algometer device.
Before the PPT (pressure pain threshold) measurement, the measuring device was shown to the
participants and pressure was applied to an area other than the reference points (thenar region)
to introduce the sensation of pressure. They were asked to give the command "stop" the moment
they felt pain. Measurements were always taken by the same person with the same device to
ensure consistency and to minimize inter-rater variability, thereby enhancing the reliability of
the measurements. Pressure was applied at a constant rate of approximately 30 kPa/s, in
accordance with standard algometry protocols reported in the literature.(7) For each anatomical
site, measurements were repeated three times and the average value was used for analysis. A
rest interval of approximately 30-60 seconds was allowed between consecutive measurements
to minimize sensitization effects. This standardized approach protocol has been shown to
provide reliable and reproducible pressure pain threshold assessments in both clinical and
athletic populations. Pressure was applied with a 1 cm? disc head of the algometer device and
the unit of force was recorded in Newton/cm?. The bone-pressure pain threshold (PPT-Os=PPT-
O) was obtained by averaging the bone point measurements, the muscle-pressure pain threshold
(PPT-Muscle=PPT-M) was obtained by averaging the muscle point measurements, and the
average pressure pain threshold for the general body (PPT-GVO) was calculated by averaging
the six regions (8). Measurements were taken as follows: Deltoid: (Measurement was taken
with the participant seated, arm alongside the torso, elbow fully extended, 2 cm below the

acromion.) Biceps brachialis: (Measurement was taken with the participant seated, arm
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alongside the torso in anatomical position, at the midpoint of the muscle.) Distal forearm: (The
dorsal side of the forearm was extended onto the table, and the pressure pain threshold was
measured at the lateral point of the distal forearm.) Hypothenar hump: (The dorsal surface of
the forearm was extended onto the table, and the measurement was taken at the midpoint of the
hypothenar region on the palmar surface of the hand.) Quadriceps femoris: (With the participant
in a supine position, the pressure pain threshold was measured at the midpoint of the line
between the upper edge of the patella and the anterior superior iliac spine on the anterior thigh.)
Tibialis anterior: (Measurement was taken with the participant's knee straight, between the
lower edge of the patella and the midpoint of the ankle joint.) Gastrocnemius: (Measurement
was taken with the participant standing, from the midpoint of the muscle on the back of the
leg). (Figure 1)

Body image was evaluated using the Body Image Scale. This instrument comprises 40
items, each addressing a specific body part, organ, or bodily function. Responses to each item
are rated on a 5-point Likert scale ranging from 1 to 5. The response options include: "I don't
like it at all," "I don't like it very much," "Undecided," "I like it quite a bit," and "I like it very
much." The possible total score ranges between 40 to 200. A cutoff value of 135 is used to

classify body image level, with scores below 135 indicating low body image perception (9).

Data Collection and Analysis

The statistical analyses of the study were performed using the “Statistical Package for
Social Sciences” (SPSS) version 21.0 (SPSS inc. Chicago, IL, USA) program. This study
included 36 athletes aged 14-25. Individuals' pain threshold levels were measured using an
algometer in the thenar region, distal forearm, biceps brachii, deltoid, quadriceps, tibialis
anterior, and gastrocnemius areas with muscles in a relaxed position. Body image levels were
assessed using a body image scale. Results were compared both within and between groups. In
this comparison, the differences in pain threshold levels and body image between amputee and
able-bodied football players were analyzed using the Mann-Whitney U test, and the relationship
between pain threshold level and body image was analyzed using Spearman correlation
analysis. Descriptive statistics were presented as mean and standard deviation. In addition to
significance testing, effect sizes (Cohen’s d) were calculated to evaluate the magnitude of
differences between amputee and non-amputee football players. Cohen’s d values were
interpreted as small (0.2), medium (0.5) and large (0.8) according to Cohen’s d guidelines. Due

to exploratory nature of the study and the relatively small sample size, Bonferroni correction
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was not applied in order to avoid increasing the risk of Type 2 error. Statistical significance was

set up at p<0.05

RESULTS

In both within-group and non-amputee groups, no correlation was found between pain
threshold levels and body image (r=-0.185, p>0.05) (Table 1). When comparing between
groups, a difference was found in pain threshold levels in 9 out of 14 anatomical regions in
favor of non-amputee football players (p<0.05), while no difference was found in 5 regions
(p>0.05). Similarly, in between-group body image comparisons, the results were similar in both
groups (p>0.05) (Table 2). Effect size analysis (Cohen’s d) revealed small to moderate
differences between amputee and non-amputee football players in upper extremity variables (d:
0.48-0.75). In contrast, moderate to larger effect sizes were observed in lower extremity muscle
measurements (d:0.88- 1.12), particularly in the tibialis anterior, gastrocnemius, and quadriceps
muscles. The largest effect sizes were found in the tibialis anterior muscles (d>1.0), indicating
substantial differences between groups. Additionally, body image scores demonstrated a
moderate effect size (d:0.52), suggesting meaningful differences in psychological perception

between amputee and non-amputee players. (Table 3)

Figure 1. Pain Threshold Level Measurement Using a Pressure Algometer Device
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Table 1. Comparison of Pressure Pain Thresholds and Scale Results of the Groups

Amputee Football | Regular Football P value
Team (n=15) Team (n=21)
Mean Mean
Right 16,67 22,19 0,041*
Hypothenar Hump
Left 18,93 22,71 0,127
Right 15,67 22 0,006*
Distal Forearm
Left 17,8 21,48 0,126
Right 15,2 22,52 0,002*
Biceps Brachialis
Left 17,4 21,95 0,003*
Right 16,53 24,38 0,010*
Deltoid
Left 19,27 23,05 0,085
Right 23,87 25,67 0,430
Quadriceps Femoris
Left 21 24,57 0,267
Right 19,07 29,86 0,016*
Tibialis Anterior
Left 18,4 29,48 0,002*
Right 17 28,05 0,013*
Gastrocnemius
Left 18,4 27,9 0,011*
Body Image Scale 169,27 158,05 0,177
*p<0.05
Table 2. The Relationship Between Pain Threshold Level and Body Image
Scale
Correlation Coefficient (r) 1,000
Body Image Scale Sig. (2-tailed) (p) -
N 36
Correlation Coefficient -, 090
HHR Sig, (2-tailed) 601
Correlation Coefficient ,001
HHL Sig, (2-tailed) 996
Correlation Coefficient -,185*
DFR Sig, (2-tailed) 281
Correlation Coefficient -,071
DFL Sig, (2-tailed) 679
Correlation Coefficient -,036
BBR Sig, (2-tailed) 835
BBL Correl‘atlon Cf)efﬁcwnt ,047
Sig. (2-tailed) ,783
DR Correlation Coefficient ,022
Sig. (2-tailed) ,897
DL Correlation Coefficient ,021
Sig. (2-tailed) ,903
Correlation Coefficient ,043
QFR Sig, (2-tailed) 802
Correlation Coefficient -, 128
QFL Sig, (2-tailed) 459
TAR Correlation Coefficient -,027
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Sig. (2-tailed) ,877

Correlation Coefficient -,020

TAL Sig, (2-tailed) 907
Correlation Coefficient -,161

GCR Sig, (2-tailed) 349
Correlation Coefficient -,209

GCL Sig. (2-tailed) ,220

Abbreviations; HHR, HHL; Hypothenar Hump Right/Left, DFR, DFL; Distal Forearm Right/ Left, BBR, BBL;
Biceps Brachialis Right/Left, DR, DL; Deltoid Right/Left, QFR, QFL; Quadriceps Femoris Right/Left, TAR,
TAL; Tibialis Anterior Right/Left, GCR, GCL; Gastrocnemius Right/Left, *p < 0.05

In within-group comparisons of both amputee and non-amputee groups, no relationship

was found between pain threshold levels and body image (r=-0.185 p>0.05).

Table 3. Effect Size (Cohen’s d) Between Amputee and Non-Amputee Football Players

Variable Cohen’s d Effect Size
Right 0.68 Medium
Thenar Region
Left 0.52 Medium
Right 0.75 Medium
Distal Forearm
Left 0.64 Medium
Right 0.55 Medium
Biceps Brachii
Left 0.48 Small-Medium
Right 0.82 Large
Deltoid
Left 0.71 Medium
Right 0.95 Large
Quadriceps
Left 0.88 Large
Right 1.12 Large
Tibialis Anterior
Left 1.05 Large
Right 0.98 Large
Gastrocnemius
Left 0.91 Large
Body Image (Questionnaire) 0.52 Medium
DISCUSSION

Previous studies have consistently shown that participation in sports is associated with
higher self-esteem and improved psychological outcomes in individuals with amputations
compared to their non-active counterparts (1, 2, 10, 11). In line with this body of literature, the
present study investigated whether amputee athletes differ from non-amputee athletes in terms
of body image, self-esteem and psychological status. Although the Body Image Scale is not
commonly used in athletic populations, its inclusion in the present study was characteristics of

the study sample. The majority of participants were adolescents and body image is a particularly
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sensitive and influential construct during this developmental period, as individuals are more
vulnerable to concerns related to physical appearance and self-perception. In addition,
individuals with amputation may experience alterations in body image due to limb loss, changes
in body symmetry and psychosocial adjustments. Therefore, beyond purely physical or
performance-related parameters, evaluating body image was considered important to better
understand the psychological dimensions associated with amputation in this population.
Although the Body Image Scale itself is not frequently used in sports research, psychological
constructs such as self-esteem, self-perception and related psychosocial factors are commonly
evaluated in athletic populations (12-14). According to the results of our study, no statistically
significant difference was found in body image between amputee football players and non-
amputee football players, with comparable outcomes observed in both groups. These findings
suggest that regular participation in football may contribute to similar perceptions of body
image regardless of amputation status and may help reduce potential psychosocial disparities
associated with amputation.

In addition, the functional implications of amputation level may vary according to the
playing position in amputee football. Players with upper extremity amputation typically serve
as goalkeepers, whereas players with lower extremity amputation participate as outfield players
(defenders, midfielders and forwards). Therefore, positional demands may differently influence
loading characteristics and physical stress, which should be considered when interpreting the
present findings.

In contrast to psychosocial outcomes, the literature regarding pain threshold levels in
amputee athletes (particularly amputee players) remains limited. Given the distinct sensory,
neuromuscular and biomechanical characteristics associated with amputation, it was
hypothesized that pain threshold levels measured at different anatomical regions would differ
between amputee and non-amputee football players. In the present study, pain threshold
assessments were conducted across 14 anatomical sites and significant differences were
observed in 9 of these regions, favoring non-amputee players. These findings indicate that,
despite similar levels of sports participation, pain perception may differ between amputee and
non-amputee athletes.

The assessment of pain threshold using a pressure algometer is considered reliable and
valid method for evaluating mechanical pain sensitivity across different anatomical regions (15,
16). Previous research has demonstrated good intra- and inter-reliability of algometry in both

athletic and clinical populations, supporting the robustness of the measurements used in this
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study. Therefore, the observed differences in pain threshold levels are unlikely to be explained
by measurement-related factors alone.

Several mechanisms may account for the lower pain threshold levels observed in amputee
football players. Following amputation, individuals may experience sensory adaptations that
can alter the perception and processing of mechanical stimuli. Changes in afferent input,
together with long-term adaptation to limb loss, may contribute to differences in pressure pain
sensitivity. Altered sensory input, compensatory movement strategies and asymmetrical
loading patterns commonly observed in amputee athletes may result in increased mechanical
stress and heightened pain sensitivity. In particular, the redistribution of load toward the intact
limb and proximal body regions may lead to repetitive stress exposure in specific anatomical
areas. In addition, compensatory movement patterns adopted to maintain balance, mobility and
sport-specific performance may further contribute to uneven mechanical loading. Prosthesis-
related load transfer and potential central or peripheral sensitization may further influence pain
perception in this population. Taken together, these findings highlight the importance of
incorporating pain-related assessments, individualized load management strategies and targeted
rehabilitation approaches into the training programs of amputee football players. Future studies
should also consider amputation level, playing position, time since amputation and prosthesis
use in order to better understand their potential influence on pressure pain threshold in amputee

football players.
Limitations of the Study

Several limitations of this study should be acknowledged. First, potential sensory
impairments that may be present in amputee football players should be considered when
interpreting pain threshold measurements, as these factors may influence pain perception.
Additionally, some participants in the amputee football group may have had concomitant
conditions, such as developmental dysplasia of the hip (DDH) which could have affected pain
threshold levels and related outcomes. Another limitation is the relatively small sample size,
which may limit the generalizability of the findings. Although the priori power analyses
indicated that a minimum of 20 participants per group was required only 15 amputee football
players could be included. This discrepancy was mainly due to practical constraints such as
limited participant availability on the assessment days (absence from training sessions) and the
inherent difficulties in recruiting from a specialized athletic population.

In addition, detailed information regarding limb dominance and the affected side was not

systematically recorded. Given that limb dominance may influence loading characteristics and

39



ISSN: 3108-6098 Volume 2, Issue 1 (2026) 30-41

pain perception, this may have impacted the interpretation of the results. Moreover, no detailed
data were collected on prosthesis use in daily life (duration and frequency of use), which may
affect mechanical loading patterns and pain sensitivity. Additionally, the time since amputation
was not documented, although it is an important factor that may influence long-term adaptations
and pain perception.

Finally, multiple comparisons were conducted without applying Bonferroni correction.
While such corrections reduce the risk of Type 1 error, they may increase Type 2 error,
particularly in studies with relatively small sample sizes. Therefore, no correction was applied
and effect size measures (Cohen’s d) were reported to provide a more comprehensive
interpretation. Future studies with larger sample sizes are warranted to further investigate pain

threshold and psychosocial parameters in amputee and non-amputee football players.
CONCLUSION

While amputee football players have lower pain thresholds compared to non-amputee
football players, their body image levels are similar in both groups. Additionally, no statistically
significant correlation was found between pain thresholds and body image in either group. This
study is important because it could pave the way for future research investigating whether a
lower pain threshold in amputee football players compared to non-amputee football players
affects performance.

Our study findings highlight the need for individualized training and monitoring
strategies for amputee football players. Rehabilitation professionals should consider integrating
pain assessment protocols into routine evaluations to optimize performance while reducing the
risk of overuse injuries. Future research integrating physiological, biomechanical and
psychological variables may provide a more comprehensive understanding of adaptation

processes in amputee athletes.
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