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Abstracts 

Introduction. Individuals with lower-limb amputation have a high prevalence of musculoskeletal injury, both 

in clinical rehabilitation and when engaging in recreational activities. This vulnerability develops as a result of 

changed biomechanics, impaired load distribution, diminished proprioception, and compensating strategies 

following limb amputation. Other contributors will be the time needed to adapt to a prosthetic limb, sensitivity of 

the residual limb, and sequelae of prolonged physical deconditioning. These tend to impose a ceiling on how much 

people can do physical activity safely, and frequently they would disrupt the rehabilitation process if not properly 

treated with well-planned and supervised interventions.  

Purpose. The principal objective of the current study will be determine the frequency, nature, mechanisms and 

risk factors for lower limb injury among relatively active amputees participating routinely in different types of 

physical and rehabilitation activities. It also attempts to find associations between injury occurrence and other 

variables: the level of amputation, use of prosthesis, type of activity and degree of professional supervision during 

rehabilitation sessions. 

Materials and Methods. This was a descriptive cross-sectional study conducted among 120 lower limb 

amputees who regularly participated in rehabilitation and recreational activities. Demographic data including 

participants' level of amputation, duration of prosthesis adaptation, type of physical activity and nature of injuries 

recorded. Dichotomous and outcome descriptive data was summarised; comparisons between risk factors and 

injury frequency. The data were presented through tables and graphs illustrating injury distribution, activity type, 

and prosthetic adaptation trends. 

Results. 58 point three percent of the participants have reported that they have experienced at least one 

musculoskeletal injury. Of these people, a large proportion of injury 62 percent of them was as a result of 

unstructured or unsupervised recreational activities. The strains of the soft tissue were the most commonly reported 

injuries with 41.6% of the subjects being affected. Subsequently, 28.3% of the participants reported skin 

breakdowns related to stumps, and 18.3% of the participants reported joint overuse injuries. Also, transfemoral 

amputees had more injuries than transtibial amputees, and injury prevalence was significantly related (p < 0.05) to 

a shorter time of prosthesis adaptation. 

Conclusions. The results showed that the people who were amputated on lower limbs are especially vulnerable 

to harm in unmonitored or demanding physical exercises. A potential rehabilitation process with progressive series, 

the best-fit prostheses, and guided functional exercises will go a long way in reducing the injury rates. 

Multidisciplinary rehabilitation through physiotherapy, and prosthetic training together with patient education are 

critical to safety, functional performance, as well as long-term quality of life. 

Keywords: physical therapy, rehabilitation, amputation, injuries, health, injury. 
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Мета. Основна мета цього дослідження полягає у вивченні поширеності, типів, механізмів і факторів 

ризику травм нижніх кінцівок серед ампутантів, які активно займаються фізичною та терапевтичною 

діяльністю. Також дослідження має на меті виявити зв’язки між виникненням травм та такими змінними, як 

рівень ампутації, використання протеза, тип активності та ступінь професійного нагляду під час 

реабілітаційних занять. 

Матеріали та методи. Було проведено поперечне описове дослідження серед 120 ампутантів нижніх 

кінцівок, які регулярно брали участь у реабілітаційних і рекреаційних вправах. Збиралися дані щодо 

демографічних характеристик учасників, рівня ампутації, тривалості адаптації до протеза, виду фізичної 

активності та характеру отриманих травм. Для узагальнення результатів використовувалася описова 

статистика, а порівняльний аналіз визначав кореляції між факторами ризику та частотою травм. Дані було 

представлено у вигляді таблиць і графіків, що ілюструють розподіл травм, вид активності та тенденції 

адаптації до протезів.  

Результати. Серед усіх учасників 58,3% повідомили про принаймні одну опорно-рухову травму. 

Більшість із них сталися під час неструктурованої або неконтрольованої рекреаційної активності (62%). 

Найпоширенішим типом травм були розтягнення м’яких тканин (41,6%), за ними – пошкодження шкіри в 

ділянці кукси (28,3%) та перенапруження суглобів (18,3%). У ампутантів на рівні стегна частота травм була 

вищою, ніж у ампутантів на рівні гомілки, і спостерігалася суттєва залежність (p < 0,05) між поширеністю 

травм та коротшим періодом адаптації до протеза. 

Висновки. Результати свідчать, що ампутанти нижніх кінцівок особливо схильні до травм під час 

неконтрольованої або високої за інтенсивністю фізичної активності. Впровадження структурованих і 

поступово розроблених реабілітаційних програм, забезпечення оптимального підбору протезів і акцент на 

контрольованому функціональному тренуванні можуть суттєво знизити частоту травм. 

Мультидисциплінарний підхід до реабілітації, який поєднує фізіотерапію, протезне навчання та освітню 

роботу з пацієнтами, є необхідним для підвищення безпеки, функціональної ефективності та якості життя у 

довгостроковій перспективі. 

Ключові слова: фізична терапія, реабілітація, ампутація, травми, здоров’я, пошкодження. 
 

 

1. Introduction 

Lower-limb amputation drastically changes the 

individual's biomechanical function, mobility, and 

participation in daily activities. In addition to 

technological development in prosthetics that has 

succeeded in restoring functionality [1]. The 

amputees still have a higher risk of injury in all 

levels of physical activities and rehabilitation 

exercises. These risks are escalated due to the 

compensatory movement patterns factors, such as 

altered gait parameters and kinematics, poor 

prosthetic fit leading to secondary musculoskeletal 

strain, and joint degeneration [27]. 

However, the medical and therapeutic 

rehabilitation process focuses on restoring function 

and independence, but amputees are commonly 

limited by problems of proprioception, balance, 

and coordination [9]. In addition, discomfort from 

the socket and residual limb skin in lower limb 

amputees contribute to modified mobility that may 

put an individual at risk for injury. Psychological 

factors include fear of falling and lower self-

efficacy, which might affect engagement in 

physical activities [14]. Rehabilitation of people 

with medically and therapeutically supervised 

lower-limb amputations challenges professionals 

differently compared to people with unsupervised 

loss of limbs. 

Engaging in both structured and unstructured 

physical activities is essential for overall health, 

effective use of prosthetic devices, and reducing 

psychological stress [13]. However, this should be 

balanced with the increased risks involved 

especially to those not properly trained, the 

alignment of the prosthetic is not properly done 

and those who have a lot of physical limitations. 

Many previous researches have recommended the 

introduction of specific rehabilitation programs 

that are aimed at alleviating these hazards [6; 16]. 

Besides, global limb loss rates will keep 

growing as a result of the growing number of 

trauma, diabetes, and peripheral vascular disease 

cases, especially in low- and middle-income 

countries [28]. This situation underscores the 

urgent need for the creation of adaptable 

rehabilitation models that can function effectively 

across various healthcare systems [5]. Although 

there have been major breakthroughs in the art and 

science of producing prosthetics, clinical results 

have not always been the same and this is mainly 

because of differences in the delivery of 

rehabilitation, the quality of prosthetics fittings and 
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the adherence of the patients to the training 

programs [2]. 

Recent advancements in wearable technology 

and gait analysis are paving the way for tailored 

rehabilitation strategies. Clinicians can now detect 

early signs of maladaptive movement patterns, 

allowing them to adjust training protocols 

accordingly. While these innovations hold great 

promise, it is essential to integrate them with 

behavioral health strategies that tackle the 

psychological obstacles to recovery and the 

heightened risk of injury [7; 21]. 

This study will contribute to the gap in current 

literature by determining the prevalence of 

injuries, the most common types of injuries, the 

risk factors associated with these injuries, and the 

possibility of mitigating the risk of injuries in 

people who suffered amputations due to the 

environment of supervision and rehabilitation. The 

results will be added to the clinical practice and 

can be used in developing comprehensive and 

evidence-based guidelines to help in the prevention 

of injuries in this vulnerable group. 

2. Materials and Methods 

This descriptive cross-sectional study was 

configured to determine the prevalence, types and 

contributing factors of lower limb injuries among 

physically active amputees. The information 

recorded was based on direct clinical examination 

of 120 LL amputees who attended the 

physiotherapy and rehabilitation department at Al 

Diwaniyah Teaching Hospital. Observations were 

overseen by specialist rehabilitation doctors and 

physiotherapists to ensure medical relevance and 

consistency. The assessment of patients was made 

under the system of structured rehabilitation plans 

and non-structured leisure activities in the facility. 

The crucial variables were monitored including 

type of injury, activity, level of amputation, years 

of adjusted to the prosthesis and supervision. The 

statistical tests included descriptive statistics, 

clinical observation tests, and tests to determine 

the correlation between the levels of injuries and 

the clinical parameters. The study was a protocol 

study, which was conducted in a real-life health 

situation, and anonymous and controlled access to 

the patients who were followed in loco and with no 

intervention, as well as patient identification, were 

applied; therefore, it did not require ethical board 

approval by the local standards. 

3. Results  

In total, 58.3 per cent of the 120 subjects 

sustained at least one injury in the follow-up 

period. A detailed review indicated that 62% of 

the injury incidents took place during uncontrolled 

recreational play, indicating the potential 

importance of supervision and guidance to 

decrease injury prevalence. The most common 

types of injury that were observed included: 

Soft tissue strains (41.6%): These were usually 

caused by overuse or sudden dynamic movements 

during recreational sports and exercises. Stump-

related skin breakdown (28.3%): Commonly 

related to a poor socket fit or prolonged wearing of 

the prosthesis. Joint overuse injuries accounted for 

18.3%: Most commonly in the contralateral limb, 

especially the knee and hip see Figure 1. 

 

 

 

Figure 1. Distribution of Injury Types in Lower Limb Amputees 
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Figure 2. Injury Incidence vs. Prosthesis Adaptation Time (Weeks) 

 

Table 1  

Distribution of Injury amputation level 

Amputation Level Percentage of Injuries (%) 

Transfemoral 52.0% 

Transtibial 38.0% 

Knee Disarticulation 7.0% 

Other 3.0% 

 

 

Figure 3. Injury Occurrence by Activity Type 

 
 

Moreover, the incidence of injuries was higher 

in transfemoral amputees as they require more 

compensatory movement and the expenditure of 

more energy. Participants with short prosthesis 

adaptation time (<12 weeks) showed significantly 

higher injury rates, p < 0.05, hence the need for 

gradual load-bearing and motor control training, 

see Figure 2 and Table 1. 

In Figure 3, injury prevalence was 41.7% in 

supervised rehabilitation settings and 75% in 

unsupervised recreational contexts. This implies 

that structured programs provide a safer setting for 

physical activity. 

Figures 1 through 3 further illustrate the 

distribution of injury types, their relationship to the 

level of amputation, and the inverse relationship 
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between the incidence of injury and adaptation 

time to prosthetics. 

Discussion. The findings from the present study 

confirm that lower limb amputees are highly 

susceptible to musculoskeletal injuries during 

different physical activities, whether related to 

recreation or rehabilitation. The combined injury 

rate (58.3%) is consistent with previous literature 

[10; 26] in highlighting that poor biomechanics 

and proprioception are common major 

contributors for increased risk of injury following 

amputation. 

Soft tissue injuries and skin breakdown was the 

most common presentations in this study, which 

agrees with those reported by [22; 29], who 

highlighted the relevance of interface mechanics 

between the socket and residual limb. None of the 

existing suspension forms provide optimal 

suspension, a good fit to allow the fluctuation 

caused by change of volume of limbs or shear 

along the prosthetic interface (to prevent skin 

irritations and pressure ulcers), as well as it is 

comfortable- all of which have caused 

compensatory patterns that can cause injury in 

other articulations [19; 25]. 

The most frequent injuries in amputees are 

overuse injuries (such as contralateral limb and 

lower back), as the gait changes in terms of its 

kinesthetic characteristics and load distribution [4]. 

This asymmetry in muscle activation and joint 

loading often leads to chronic degenerative 

changes, such as early-onset osteoarthritis, 

especially in the intact limb [23]. 

This finding is not surprising, since 

transfemoral amputees are required to bear 

increased biomechanical demands and energy 

expenditure associated with the loss of the knee 

joint [12; 30]. Transfemoral amputees have 

enormous challenges in control of limbs, weight 

distribution and balance compared to transtibial 

ones. It follows that the proximal joints and 

muscles become more strained [3; 11]. 

The most vivid findings in this study are the 

inverse correlation drawn between injury rates and 

prosthetic adaptation time: the participants who 

had less than 12 weeks of experience with the 

prosthesis were found to have significantly greater 

rates of injury, confirming earlier observations by 

[15; 17] that progressive loading, motor relearning, 

and proprioceptive training must be performed 

early in the prosthetic adaptation process. 

Supervised rehabilitation proved to be one of 

the greatest protective factors. The percentage of 

participants that were injured was only 41.7% of 

those who were supervised as compared to 75 

percent of the participants in the unsupervised 

recreational group see Figure3. Instructed 

rehabilitation programs enable gradual adaptation, 

checking of biomechanical behavior and good 

alignment of the prosthetic – aspects that are not 

usually considered in community-based, or 

unmonitored settings [20].  

Some of the most salient psychological 

determinants of injury risk in amputees include 

fear of falling, low self-efficacy, pain 

catastrophizing, and social isolation. Indeed, [8] 

showed that amputees with poor psychological 

adjustment are less likely to take part in structured 

exercises and more likely to adopt maladaptive 

gait patterns increasing musculoskeletal strain. 

The introduction of psychological support is not 

aimed at dealing with mental health in particular, it 

is also required to work with physical issues. It 

appears that the idea of multidisciplinary 

interventions including cognitive behavioral 

therapy (CBT), motivational interviewing and peer 

mentorship is a promising solution in the areas of 

confidence in the prosthesis and injury prevention 

[24]. 

There are clinical implications of such 

observations. The need to be increasingly 

concerned with the early gait training, socket finish 

and prosthetic alignment testing in the 

rehabilitation programs, in its turn, is implied. 

Furthermore, these guidelines to return to activity 

will be to be developed and introduced in phases 

and based on objective gait and load examination. 

New wearable sensor sensors, smart prosthetics, 

offering real-time feedback and mobile gait 

analysis are but a few of the technologies that have 

the potential to be used in injury 

prediction/prevention. Real-time feedback reduces 

maladaptive gait and enhances prosthesis 

integration [18], Future research should be 

conducted longitudinally to examine incidence of 

injury over time, the impact of prosthetic 

componentry (e.g., microprocessor knees, energy 

storing feet) and culturally adapted rehabilitation 

approaches; especially in resource-limited settings. 

This is of course not a perfect study. Foremost, 

there is the economic hurdle. 

It is not a research work that lacks limitations. 

First of all, there is the economic barrier. The 
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patients might not be able to pay the price of 

acquiring sophisticated prosthetic equipment and 

their replacement every now and then. These 

economic factors have the potential of also 

classifying in the long run the opportunities of 

pursuing different rehabilitative programs, more in 

resource deprived settings. The external validity of 

our findings can potentially be influenced by the 

difference in the availability of specialized centers 

and the availability to the latest technological 

advancement, including VR systems, as well as the 

social support system. The study is to continue the 

discussion on socioeconomic obstacles and 

consideration of the cost-effectiveness strategies 

where enhanced access and sustainability of the 

lower limb amputation rehabilitation strategies can 

be achieved. 

4. Conclusions 

In summary, this study has reaffirmed the 

crucial role of an elaborate rehabilitation process 

towards promoting the quality of life of patients 

who have their lower limbs amputated. The results 

indicate that safe physical exercises with added 

and well-planned training and rehabilitation under 

supervision of prosthetics prove useful in both 

improving functional independence and lowering 

the risks of avoidable injuries. The fact that 

individualized plans of modifying the artificial 

prostheses and frequent clinical follow-ups are 

introduced is also among the factors that add to the 

comfort of the prosthesis and its optimal 

functioning. The relevance of a general approach 

to rehabilitation could be justified by the fact that 

sports and regular physical activities contribute to 

the enormous role in improving the physical 

performance of a human being and his mental 

power. The increased compliance with the home 

exercises and the sustained adherence to the active 

lifestyle should be provided through the adoption 

of modern technologies that may include virtual 

reality and interactive training platforms. Finally, 

this research paper indicates the necessity of using 

medical therapy and technological-intervention 

and social support to make rehabilitation outcomes 

among individuals who have amputated lower 

limbs successful and sustainable.  
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