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Sammanfattning  
 
Syfte: De primära syftena med vår studie var att undersöka den interna konsistensen och den 
övergripande giltigheten utav varje underskala i ”11-item Gait-Specific Attentional profile 
(G-SAP) enkäten hos individer med en benamputation, som använder proteser för att kunna 
gå. De sekundära syftena med studien var att mäta och värdera effekterna gällande omfattning 
av amputationen och åldern på patienten i processen av medveten rörelse enligt 11-items G-
SAP-enkäten och därtill utforska korrelationen mellan processen av medveten rörelse och 
ångest. 
Metod: Den här studien sammanställdes med intern konsistens och övergripande giltighet. 
Deltagarna bestod av 11 individer från Storbritannien med benamputationer. En onlineenkät 
har utgivits, men vi tog bara del av datan från de brittiska deltagarna. Delarna i enkäten som 
föreföll relevanta var: demografin, G-SAP skalan, Activity Specific Balance Confidence 
(ABC) skalan och Falls Efficacy Scale International (FES-I). Cronbachs Alpha test användes 
för att mäta den interna konsistensen för varje subskala I G-SAP skalan. Den övergripande 
giltigheten värderades genom att kalkylera Spearmans korrelation koefficent mellan G-SAP 
skalan och två väletablerade skalor: ABC-skalan och FES-I skalan. 
Resultat: Den interna konsistensen i ångest var Cronbach’s alpha=0.506, processen av 
medveten rörelse var Cronbach’s alpha=0.941, tankar kring saker irreleventa för uppgiften var 
Cronbach’s alpha=0.819, och ineffektiva processer var Cronbach’s alpha= - 0.108.  
Den övergripande giltigheten i ABC-skalan med subskalan för ångest var r=0.230, subskalan 
för process av medveten rörelse var r= -0.049, subskalan för tankar kring saker irreleventa för 
uppgiften var r=0.161, och subskalan för ineffektiva processer var r= - 0.585. 
Den övergripande giltigheten i FES-I skalan med subskalan för ångest var r=0.124, subskalan 
för processen av medveten rörelse var r=0.240, subskalan för tankar kring saker irrelevanta 
för uppgiften var r=0.042, och skalan för ineffektiva processer var r=0.852.  
Medelpoängen för processen av medveten rörelse subskala i den transfemorala gruppen är 
3.17 medan medelpoängen i den transtibiala gruppen är 2.71. 
Det fanns ingen statistiskt signifikant korrelation mellan processen av medveten rörelse 
subskala och ålder. Spearmans korrelationsvärde mellan ångest och processen av medveten 
rörelse subskalor var r= 0,846. 
Konklusion: Intern konsistens hittades i processen av medveten rörelse och tankar kring 
saker irreleventa för uppgiftens subskalor av G-SAP-skalan. Den övergripande giltigheten 
med ABC-skalan och FES-I-skalan bestämdes endast i subskalan för ineffektiva processer. 
Denna studie har bidragit med ny information om egenskaperna kring processen av medveten 
rörelse och andra faktorer som påverkar gång på individer med en benamputation.  
 
Nykelord: Intern konsistens, Övergripande giltighet, Process av medveten rörelse , 
Benamputation 
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Abstract 
 
Aims: The primary aims of our study were to investigate the internal consistency and 
concurrent validity of each subscale of the 11-item Gait-Specific Attentional Profile (G-SAP) 
questionnaire in individuals with LLAs who use prostheses to walk. 
The secondary aims of our study were to measure the effects of the level of amputation and age 
on the conscious movement processing (CMP) subscale of the 11-item G-SAP questionnaire 
and explore the relationship between CMP and anxiety.   
Methods: This study was an internal consistency and concurrent validity study. The 
participants were 11 individuals with LLAs from the UK. An online survey has been 
distributed in the UK and in Sweden, but we only received data from the participants in the 
UK. The parts of the online survey that were of interest in this study were: demographics, the 
G-SAP scale, Activity Specific Balance Confidence (ABC) scale, and the Falls Efficacy Scale 
International (FES-I). The data was analyzed with IBM SPSS Statistics 2021. Cronbach’s 
alpha test has been used to measure the internal consistency of each subscale of the G-SAP 
scale. Concurrent validity was evaluated by calculating Spearman’s correlation coefficient 
between the G-SAP scale and two well-established scales: the ABC scale, and the FES-I 
scale. 
Results: The internal consistency of the anxiety subscale of the G-SAP scale was 
Cronbach’s alpha=0.506, the conscious movement processing subscale was Cronbach’s 
alpha=0.941, the task-irrelevant ruminations subscale was Cronbach’s alpha=0.819, and the 
processing inefficiencies subscale was Cronbach’s alpha= - 0.108.   
The concurrent validity of the ABC scale with the anxiety subscale of the G-SAP scale 
was r=0.230, conscious movement processing subscale was r= -0.049, task-irrelevant 
ruminations subscale was r=0.161, processing inefficiencies subscale was r= - 0.585.  The 
concurrent validity of the FES-I scale with the anxiety subscale was r=0.124, CMP subscale 
was r=0.240, task-irrelevant ruminations subscale was r=0.042, and processing inefficiencies 
subscale was r=0.852. The mean score of conscious movement processing (CMP) subscale in 
the transfemoral group is 3.17 while the mean score in the transtibial group is 2.71.  
There was no statistically significant correlation between CMP subscale and age. The 
Spearman’s correlation value between anxiety and CMP subscales was r= 0.846.  
Conclusion: Internal consistency was found in the CMP and task-irrelevant ruminations 
subscales of the G-SAP scale. Concurrent validity with the ABC scale and the FES-I scale 
was determined only in the processing inefficiencies subscale. This study has contributed new 
information regarding the characteristics of CMP and other factors influencing gait in 
individuals with LLAs.  
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Introduction 
 
Psychological factors such as excessive conscious movement processing (CMP) and anxiety 

have a significant influence on the gait of individuals with lower limb amputations (LLAs) 

(Young et al, 2020). Extensive research has been done regarding psychological factors 

affecting the walking of older adults ( 65+ years of age, Sabharwal et al. (2015)) and individuals 

with neurological diseases who show fear of falling, resulting in shorter stride and decreased 

gait speed (Young & Williams, 2015) and restricted ability to use their vision to get feedback 

from the environment surrounding them (Ellmers et al., 2020). Unfortunately, few studies 

regarding these aspects have been conducted with individuals with lower limb amputations 

(LLAs) as participants. Therefore, there is a lack of validated and reliable tools for measuring 

these factors in this patient group in particular. It’s important to use validated questionnaires 

that can measure with accuracy to what degree these psychological factors can influence the 

gait of individuals with LLAs to reduce the occurrence of future falls and hazards during 

locomotion. A new scale to assess these aspects has been developed recently and has only been 

validated on older adults. This study aimed to assess the internal consistency and concurrent 

validity of each subscale of this new scale, the 11-item Gait Specific Attentional Profile 

questionnaire (G-SAP), among individuals with LLAs. 

Background   
 
Individuals with lower limb amputation 
An amputation is the surgical removal of a limb or part of it. It is a potentially disabling 

condition that can affect the health and well-being of persons all over the world. The leading 

causes of amputation are peripheral arterial disease (PAD), and diabetes. The incidence rates 

of major amputations vary greatly depending on the country and lifestyle choices of the 

population since, for example, diabetes and smoking are the strongest risk factors for 

developing PAD (Lusardi et al., 2013). A study (Tamayo et al., 2014) estimated that in 2013 

around 56 million people in Europe had diabetes. It is estimated that by 2035 there will be a 

further increase of 10 million people with diabetes in Europe compared to 2013. The number 

of amputations caused by diabetes is only going to increase in the future decades due to the 

growing number of populations affected by this disease. There is a study (Johannesson et al., 

2009) that demonstrated that the incidence of lower limb amputation (LLA) in the diabetic 
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population is eight times higher compared to the non-diabetic population. Another common 

cause of amputation is trauma, but the incidence of trauma-related amputations continues to 

decrease over time due to the implementation of new safety regulations, for example in work 

conditions (Lusardi et al., 2013).  

 

Amputation comes with a long list of rehabilitation issues. Limitations in body structure and 

function due to amputation affect the activity level and, consequently, the individual's 

participation in society. In addition, personal and environmental factors have the potential to 

affect the outcomes after amputation and the long-term functioning of the amputee (Üstün et 

al., 2003). Due to the growing number of persons with limb loss, prosthetic care together with 

physical therapy and health care providers have to strive to develop to ensure continued 

independence and quality of life for the affected population (Kyte et al. 2015). The 

rehabilitation team’s goals are to improve the quality of life among individuals with LLAs by 

restoring mobility, function, and community participation and understanding the possible 

factors influencing reaching these goals. People with lower limb amputation have a lower 

quality of life compared to the general population since it is a major life event that affects the 

individual’s life years after the event (Eiser et al., 2001). A study shows that the use of 

prostheses and comorbidities were found to be the most important factors influencing the 

physical and health component of quality of life (Sinha et al., 2011). Overall, there are several 

benefits related to prosthetic use like improved quality of life, greater likelihood of returning 

to employment, and restored function (Millstein et al., 1985). Despite these potential benefits 

documented use of prosthetic use vary from 49 to 95 percent in people with LLAs (Schoppen 

et al., 2003) and there are many possible factors contributing to this data results. 
 

Some of the factors that can influence prosthetic use in LLAs are falling, fear of falling, and 

balance confidence. A study (Miller et al., 2001) assessed the consequences of these factors 

related to mobility and participation in social activity. An important aspect that might influence 

balance confidence is consciously processing walking movements, this phenomenon is called 

conscious movement processing (CMP) (Miller et al., 2001). Other aspects influencing gait are 

behavioural and psychological factors which can be present in both young and older individuals 

( 65+ years of age, Sabharwal et al. (2015)) with and without amputation (Miller et al. 2003) 
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Psychological aspects influencing gait  
Many theories have been drawn to investigate the possible psychological factors that can 

influence the act of walking. In fact, according to the theory of planned behaviour, three 

factors determine the behavioural intentions of an individual and the stronger are these 

determinants the greater is the intention of an individual to behave in a certain way (Neto et 

al., 2020). These factors are attitude, subjective norm, and perceived behavioural control. 

Attitude is the performance of a certain behaviour after evaluating its outcomes, the subjective 

norm is when an individual’s beliefs and people who are important to this individual agree or 

disagree with specific behaviour, and perceived behavioural control is how a person perceives 

the performance of the behaviour of interest. One Canadian study used this theory to explain 

walking and it has been found that these three factors define 67% of the variance in the 

individual's intention to walk (Neto et al., 2020). Therefore, these factors weren’t considered 

satisfactory to explain the behaviour in gait so other constructs, such as visibility (when an 

individual sees other people performing a certain behaviour, his /her behaviour will be 

influenced by it) and habit (when a certain behaviour is performed every day) have been added 

to the original theory of planned behaviour creating the Extended Theory of Planned Behaviour 

to give a more correct picture of how the individual's behavioural intentions are influenced by 

these factors. However, according to one study (Young & Williams, 2015) a person tends to 

do behavioural adaptations when perceives a certain situation as a threat, such as the adoption 

of a stiffening strategy when this individual is standing at a height because of fear of falling 

and as a result, the individual will have increased postural sway and reduced amplitude. 

Also, individuals especially older adults tend to do adaptations, such as consciously processing 

their walking movements to avoid falling (Ellmers et al., 2020).  

 
Conscious movement processing (CMP)  
The moderate use of CMP is necessary for older adults to maintain balance when performing 

challenging tasks (Ellmers et al., 2020). However, when older adults tend to use conscious 

movement processing excessively during gait by spending a long time planning and preparing 

their stepping movements, this will affect their control of balance and gait by increasing the 

number of stepping mistakes (Ellmers et al., 2020). 

 

Furthermore, individuals who have anxiety during walking tend to use adaptations, such as the 

reduction of their lower limbs' range of motion and joint angular velocities and therefore they 

have a shorter stride and decreased gait speed (Young & Williams, 2015). Moreover, when an 
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individual has fall-related anxiety because of previous experiences of falls, this will lead to 

different outcomes, such as decreased movement in the person's hips, knees, and ankle, higher 

muscular co-contraction, and slower gait (Young & Williams, 2015). 

 

Older adults and individuals with neurological diseases who demonstrate fear of falling tend to 

have these anxiety-related outcomes which can be worsened using excessive CMP during 

walking (Young & Williams, 2015). Moreover, a study suggested that when an individual 

excessively directs his attention to consciously process walking movements, this will 

compromise his safety during locomotion and this person will be at considerable risk of 

experiencing hazards, falls, slips, and so on (Ellmers et al., 2020). A person who performs an 

exaggerated CMP during gait has a reduced ability to use vision to get feedback from the 

surroundings which is significant for the individual's safety and stability during gait (Ellmers 

et al., 2020). For the assessment of older adults' inclination to consciously process movements, 

it has been used the Movement Specific Reinvestment Scale (MSRS) (Young et al., 2020). This 

scale mainly evaluates how anxiety-related changes towards conscious movement processing 

can affect the performance in ontogenetic motor skills which are skills that need to be learned, 

such as sports (Young et al., 2020). Nevertheless, since individuals with anxiety tend to use 

CMP differently when performing phylogenetic motor skills (skills that are self-taught), such 

as running and walking, the MSRS will not be an appropriate measure to use because it lacks 

sensitivity to measure CMP during gait-specific tasks (Young et al., 2020). Moreover, Berg 

Balance Scale (BBC) and Timed-up-and-Go (TUG) have also been used in a study to examine 

if the effects of CMP on postural control in older adults (M=74.8) can be influenced by balance 

capacity (Kal et al., 2022). In addition, since individuals with LLA as older adults tend to face 

a series of gait impairments such as compensatory movements, they also tend to use an 

excessive CMP during their gait, making them at substantially higher fall risk than the average 

population. 

 
Gait deviations in individuals with lower limb amputation  
The increased risk of falling in individuals’ LLAs can be in part attributed to reduced or 

complete lack of tactile and proprioceptive feedback from the prosthetic limb but it can also be 

influenced by psychological factors. It has been demonstrated (Young et al., 2020) that there 

is a relationship between CMP and gait velocity, step length, and double limb support, when 

controlling for functional balance. Individuals with LLAs, especially those with poor balance, 

might be affected by CMP. 
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An individual with transfemoral amputation (TFA) must cope with the absence of knee and 

foot musculature as well as the associated sensory input. Step length is generally asymmetrical 

in prosthetic users with a longer step on the prosthetic side enabling the walker to be on the 

intact leg for a longer portion of the gait cycle (Jaegers et al., 1995). Because of this behaviour, 

most individuals with TFA begin their stance phase with their knees extended although this 

problem has been solved through the development of prosthetic knees with stance-stabilizing. 

Prosthetic gait is typically slower, especially in individuals with vascular disease, the walking 

base is typically wider and there’s hip abduction caused by the severance of adductor magnus 

which creates an imbalance. Individuals with TFA also exhibit excursion of the centre of mass 

through the lateral bending of the trunk toward the prosthetic side during stance on the 

prosthesis. During the swing phase, a prosthetic user tends to elevate the pelvis and the pelvic 

tilt tend to be greater in those with a shorter amputated limb (Krajbich et al., 2018). The 

components of the prosthesis play a big role in mitigating these gait deviations and in 

influencing the walking pattern. In individuals with transtibial amputation (TTA), these gait 

deviations are also present, but they are reduced compared to TFA (Krajbich et al., 2018). 

 

The gait deviations in individuals with LLAs lead to poor stability and therefore the need to 

rely on gait adaptations and conscious movement processing for their own safety. Other 

characteristics that contribute to limitations of prosthetic function are limited ankle range of 

motion which makes adapting to sloping surfaces difficult (Burnfield et al., 2012), common 

mechanical prosthetic knees which provide no power to assist in stair ascent (Blumentritt et al., 

2009), and too few prostheses allow rotational movement required for smooth turning 

motion (Su et al., 2010) 

 

Consequences of poor stability in individuals with LLAs 
Gait deviations contribute to a pattern of instability during gait which is likely to lead to poor 

balance and falls. The prosthetic user then develops a habit of consciously processing gait in 

order to avoid falling.  In fact, 50% of lower limb prosthetic users report falling at least once a 

year which places them at high risk of developing adverse health outcomes, such as injuries, 

reduced mobility, and diminished quality of life (Chihuri et al., 2018). Falls have been 

associated with fear of falling and diminished level of balance confidence which then leads to 

lower levels of prosthetic use (Wong et al., 2014).  Although there are no studies investigating 

the effects of CMP specifically on prosthetic users, the balance capacity of older adults could 
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be similar to the one of prosthetic users or even lower. It is known that older adults’ balance 

capacity is significantly influencing the effects of CMP with respect to amplitude, frequency, 

and complexity of mediolateral postural sway (Kal et al., 2022).  

 

A way to demonstrate that amputees have considerably more difficulty in motor control during 

balance tasks is by observing the cerebrovascular blood flow. This has been investigated in a 

study (Petrofsky & Khowailed, 2014) that observed the electroencephalogram (EEG) of 

individuals with LLAs when performing balance exercises and compared it to a control group. 

The results show a peak in the EEGs of prosthetic users when asked to perform a balance task 

which demonstrates that more cognitive processing was required due to a missing sensory input 

from the amputated leg and no reflex activity. Data processing for balance without half of the 

input from the somatosensory system must rely more on the brain.  

 

Prosthetic users could be even more affected by CMP than older adults due to environmental 

and societal factors since research has demonstrated that anxiety and depression are very 

significant in the lives of traumatic amputees (Mckechnie & John, 2014) and, as mentioned in 

the previous paragraphs, anxiety can strongly correlate to CMP. In addition to the mobility 

limitations mentioned in the previous paragraph, many lower limb amputees report the need to 

“concentrate on every step” (Gauthier-Gagnon et al., 1999). This might indicate the need for 

individuals with LLAs to increase their reliance on cognitive resources to compensate for the 

loss of peripheral afferent feedback and control (Morgan et al., 2018). The need to concentrate 

on each movement when walking has been shown to be correlated to falls and fear of falling in 

individuals with LLAs (Miller et al., 2001).  

 

 According to Morgan et al. (2016), individuals with LLAs reported the need to “pay attention” 

while walking through a self-reported questionnaire. There’s a need of collecting both self-

reported and performance-based data when assessing the role of attention in postural control 

(Morgan et al., 2016). In order to be able to collect self-reported data regarding conscious 

movement processing and other possible factors influencing gait, it is important to use a 

validated questionnaire.  

 

There’s a need for a self-reported research tool to enhance our understanding of psychological 

factors influencing various aspects of movement planning and execution during gait. Young et 
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al. (2020) elaborated and validated a new scale called the 11-item Gait-Specific Attentional 

Profile scale (11-item G-SAP).  

 

 

 

11-item G-SAP scale  
The G-SAP has been created using the contents of the MSRS, State-Trait Anxiety Inventory 

and Reinvestment Scale to evaluate emotional and attentional processes significant to gait 

control in older adults (Young et al., 2020). The G-SAP scale is divided into four main 

subscales: anxiety, conscious movement processing, fall-related ruminations, and processing 

efficiency (Young et al., 2020). Moreover, in contrast with the MSRS which is considered a 

generic evaluation of trait reinvestment and lacks sensitivity when it comes to assessing gait-

specific CMP, the G-SAP scale evaluates CMP in the context of gait and anticipates CMP-

related changes in gait performance (Young et al., 2020). In fact, CMP tends to be used 

by individuals mainly in cases of decreased balance and to recompense specific or general 

physiological or neurological deficits (Young et al., 2020). In addition, even though G-SAP 

subscales of anxiety, task irrelevant ruminations, and processing efficiency are not considered 

related to certain aspects of gait performance, these subscales can considerably anticipate 

individuals' fall status, especially when the functional balance is used as a control variable 

(Young et al., 2020).  Enhanced ruminations and related processing inefficiencies are a 

plausible consequence of individuals' past falls, but further investigation is needed to 

understand their effect on gait behaviours and if they have any association with CMP, balance 

confidence and future falls (Young et al., 2020). In addition, when it comes to the two 

constructs of anxiety and ruminations, Young et al. (2020) suggested that these two factors can 

induce inefficiencies in attentional processing which can affect cognitive and motor 

performance, especially when individuals can no longer put an adequate mental effort to 

perform difficult tasks.   

However, since the study of (Young et al., 2020) has only been used level-ground gait tasks, 

researchers suggest the need for further investigations where dual-task examples are used to 

find out possible cognitive inefficiencies related to anxiety and ruminations (Young et al., 

2020). When it comes to processing efficiency, individuals tend to perceive it as a difficult 

construct to self-evaluate and thus researchers recommend the assessment of the 

recognized consequences of processing inefficiencies in generic situations, such as difficulties 

with decision-making (Young et al., 2020). Furthermore, as mentioned before, it has been 
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found that there is a relationship between CMP (subscale of G-SAP) and gait velocity, step 

length, and double limb support, when controlling for functional balance (Young et al., 2020). 

In conclusion, the G-SAP scale can be used as a research tool to better understand the 

psychological factors that affect the different features of movement planning and as an 

assessment measure in a clinical setting where performance and rehabilitation of posture and 

gait are of great importance (Young et al., 2020).  

 

The G-SAP scale would also be used in the research field to improve understanding of 

conscious movement processing or cognitive inefficiencies related to anxiety and ruminations 

among individuals with LLAs, especially in dual-task methodology. There is a lack of validated 

and reliable self-reported tools in clinical contexts for individuals with LLAs. 

 

Through a survey, we investigated the concurrent validity and internal consistency of the newly 

introduced questionnaire. Through concurrent validity methodology, we correlated the scores 

of a new scale, the 11-item G-SAP scale with the ones of the Activity Specific Balance 

confidence (ABC) scale (Powell & Myers, 1995) and the Falls Efficacy Scale International 

(FES-I) (Delbaere et al. , 2010) which are well-established scales. Additionally, we assessed 

the internal consistency of each subscale of the 11-item G-SAP scale to establish how reliable 

they are in measuring each specific construct. 

Aim 
 
The primary aims of this study were to assess the internal consistency and concurrent validity 

of each scale of the 11-item G-SAP questionnaire in individuals with LLAs using prosthetic 

devices to walk.  

The secondary aims were to assess the effects of amputation level and age on the CMP subscale 

of the 11-item G-SAP questionnaire. Finally, we aimed to explore the relationship between 

CMP and anxiety.  

 
Hypothesis  
In this study, we made the following predictions: 

1. There will be a good internal consistency in-between each subscale of the 11-item G-

SAP questionnaire since this scale has already been validated on older adults (Young 
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et al. 2020) and the amputation shouldn’t influence whether each subscale is examining 

the same construct.  

2. Concurrent validity of the 11 items G-SAP subscales will be adequate or fairly good 

because we think there is going to be a correlation between the psychological constructs 

assessed through this new questionnaire and the balance capacity, assessed through the 

ABC scale, and the fear of falling, assessed through FES-I scale.  

3. The CMP subscale scores of the 11 items G-SAP will be affected by the amputation 

level because due to a higher loss of sensory input and absence of knee and foot 

musculature the person with a TFA has to rely more on consciously processing 

movements to avoid falling.  

4. The CMP subscale scores from G-SAP will be affected by age since studies have shown 

this to happen in older individuals without amputation (Kal et al. 2022).  

5. There will be a positive correlation between CMP and anxiety because studies have 

demonstrated that anxiety-related outcomes are worsened by excessive CMP (Young 

& Williams, 2015) 

Methods   
 
Design  
This study is a concurrent validity and internal consistency study where participants from UK 

and Sweden have been involved. A survey has been developed in English and distributed in 

the UK. A Swedish version of the same survey has been developed and distributed in Sweden. 

The survey has been published online and was accessible through a link that was posted on 

different social media platforms, it was sent to local clinics, charities, and groups in both UK 

and Sweden to recruit participants. Unfortunately, no one participated in the survey in Sweden. 

The participants were volunteers. They were asked to electronically sign the informed consent 

for the anonymized information to be used in this study. The survey was aimed to lower limb 

amputees which use prostheses daily.  

 

Sample  
The participants of this study are people with lower-limb amputations. Eligibility criteria were 

18 years or older and lower limb amputation. The participants who volunteered in the UK are 

11. The sample comprised 4 individuals with transfemoral amputation and 7 individuals with 

transtibial amputation.  
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Data collection and measures  
The online survey consists of a participant information sheet and informed consent, 

demographic questions, and five questionnaires.  The demographics section is divided into an 

“About you” section (appendix 1) and an “About your amputation” section (appendix 2) and 

“About your prosthesis” (appendix 3). The demographic variables used in this study are age, 

height, weight, level of amputation, cause of amputation, frequency of falls, and time since 

amputation.   

 

The questionnaires in the survey are the 36-Item Short Form Survey Instrument (SF-36) (Hays 

et al., 1993), the Activities-specific Balance Confidence (ABC) scale (Powell & Myers, 1995) 

The Falls Efficacy Scale International (FES-I) (Delbaere et al., 2010), Gait-Specific Attentional 

Profile (G-SAP) (Young et al., 2020) and Locomotor Capabilities Index (LCI-5) (Gauthier-

Gagnon & Grisé, 1993). However, only the ABC scale, G-SAP, and FES-I were of interest in 

this study.  

 

This study was ethically reviewed by the Non-Invasive ethics committee at Nottingham Trent 

University, UK approval number 21 22-83. In addition, this study has received ethical approval 

from the Swedish ethical review authority to perform it in Sweden as well. 

 

11 item Gait Specific Attentional Profile (G-SAP) questionnaire 
The 11 items G-SAP (appendix 4) questionnaire involves 4 different subscales: anxiety, 

conscious movement processing, task-irrelevant ruminations, and processing inefficiencies. 

Each of these subscales is measured through 2-3 questions (Young et al., 2020). This scale 

evaluates emotional and attentional processes significant to gait control in older adults and it 

assesses CMP in the context of gait and it anticipates CMP-related changes in gait performance 

(Young et al., 2020). In addition, the subscales of anxiety, task-irrelevant ruminations, and 

processing inefficiencies can considerably anticipate individuals' fall status, especially when 

the functional balance is used as a control variable (Young et al., 2020). When answering the 

questionnaire, the participants must think about how much the statements feel relatable to their 

own experience when walking. For example, the first question is “I feel strained” and the 
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participant has to answer on a scale where 1 represents “not at all” and 5 represents “very much 

so”. In this case, the participant had to think about whether she/he felt strained when walking 

and if yes how much.  

 

 

Activity Specific Balance confidence (ABC) scale 
The ABC Scale is used to measure the balance confidence of older adults and prosthetic users 

(Fuller et al., 2019). In this scale, individuals are asked to rate their level of confidence, with a 

score from 0% (no confidence) to 100% (completely confident) in increments of 10% when 

performing 16 daily activities without losing their confidence (Fuller et al., 2019). The final 

score is obtained by calculating the mean of the 16 items (Fuller et al., 2019). The interpretation 

of the scale’s score is performed as follows: a score of > 80% indicates a high level of 

functioning, a score of 50%-80% shows a moderate level of functioning, a score of < 50% 

indicates low levels of functioning, and a score of < 67% suggests a substantial risk of falling. 
 

 
The Falls Efficacy Scale International (FES-I) 
The FES-I is a questionnaire used to provide information on the level of concern about falls 

during the performance of 16 daily activities which are scored on a four-point scale (0= not at 

all concerned to 4= very concerned) (Delbaere et al., 2010). The FES-I is measured at baseline 

and subsequently every 3 months for 12 months (Delbaere et al., 2010). The final score of the 

scale is calculated by summing up the scores from each of the 16 questions. It therefore can 

range from 16 up to 64.  

 

Translation  
The intention of this study was to publish the survey both in the UK and in Sweden. 

Unfortunately, no Swedish citizen participated in the study. Before being able to publish it we 

went through the process of translating one of the questionnaires from English to Swedish. All 

the questionnaires in the survey had already been translated to Swedish besides the G-SAP. 

The G-SAP scale has been translated following a multistep protocol since it is an 

internationally accepted and oft-cited method (Beaton et al., 2000). This protocol included a 

forward-backward translation and linguistic and socio-cultural adaptations. Four translators 

were involved in total: at each stage, one was English mother tongue, and the other was 

Swedish mother tongue. The forward translation involved two people translating it from 

English to Swedish and then reaching a consensus. The other two people translated it back to 
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English and then reached a consensus. The original version of the 11-item G-SAP questionnaire 

had to be compared to the translated version and the agreement was met.   

 

 

Data Management  
Each British participant selected has completed the same online survey. The survey was 

available online on March 30, 2022. The data was collected through Nottingham Trent 

University. The survey was accessible to the participants online through a link. The authors 

were provided with the data set on April 19, 2022, once it was decided to stop the data 

collection.  

 

Data analysis  
The primary research questions of this study were: 

1. What is the internal consistency of each subscale of the 11-item G-SAP 

questionnaire? 

2. What is the concurrent validity of the 11-item G-SAP questionnaire? 

 

The hypotheses of this study were:  

1. There will be a good internal consistency in-between each subscale of the G-SAP 

questionnaire  

2. Concurrent validity of the G-SAP subscales will be adequate or good  

3. The CMP subscale scores of the G-SAP scale will be affected by the amputation level  

4. The CMP subscale scores from G-SAP scale will be affected by age  

5. There will be a positive correlation between CMP and anxiety  

 
The population we were interested in our study is individuals with LLAs that regularly use a 

prosthesis to walk. To understand the methods used it’s important to specify that we aimed to 

make predictions on the population based on the findings within our sample. We, therefore, 

used descriptive statistics methods to investigate the reliability and validity of the 11-item G-

SAP questionnaire and used inferential statistics to draw conclusions about the population of 

individuals with LLAs using prosthetic devices. We were although unable to generalize our 

findings to the broader population because of the small sample size. 
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To have a better understanding of the characteristics of the sample as well as factors with the 

potential of giving errors and anomalies and therefore with the potential of influencing the 

results, we decided to use descriptive statistics. When anomalies were found the data were 

double-checked. We investigated the mean and standard deviation of the sample’s age, weight, 

height, and time since amputation. We also looked at the overall sample characteristics 

regarding the level of amputation, frequencies of falls, time since amputation, and cause of 

amputation, since these could play a role in interpreting the results of this study. We calculated 

the mean and standard deviation of the total scores from the different questionnaires used in 

this study to be able to analyze the results and draw conclusions in the discussion section.  

 

To test for normality, we used the Shapiro-Wilk test.  It is important to determine whether the 

data is normally distributed or not because when analyzing differences between groups is 

commonly assumed that the dependent variable is normally distributed for each group of the 

independent variable. In spite of this, we used Spearman’s correlation coefficient test which 

doesn’t require data to be parametric.  

 
Internal consistency reliability  
One of the research questions is to assess the internal consistency of the 11-item G-SAP 

questionnaire. Cronbach’s alpha is a common measure of internal consistency. This measure 

has been used to assess how much the different items in the scale are measuring the same 

underlying dimension.  

For example, we assessed if the following questions from the 11-item G-SAP questionnaire 

which form the subscale anxiety, are measuring the level of anxiety of the participant or they 

are measuring other things and therefore the answers wouldn’t be consistent. Each question 

represents an item in SPSS terminology and a group of items together is a scale.  
Table 1 
Construct/subscale Name Item 

1)Anxiety Q1 I feel strained 
 Q2 I am concerned about what people think of my movements 
 Q10  I feel tense 

2)Conscious Movement 
Processing Q7 I try to think about the way I walk/move 

 Q8 I consciously try to control my movements 
 Q9 I examine the way I walk/move 

3)Task Irrelevant Ruminations Q3 I think about previous occasions when I lost my balance 
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Construct/subscale Name Item 
 Q4 I think about what would happen if I fell 
 Q6 Worrisome thoughts about falling run through my mind 

4)Processing Inefficiencies  Q5 I get confused and make illogical decisions 
 Q11 I find it difficult to concentrate on two things at once 

 

We wanted to determine if each of these sub-scales is reliable and therefore, we ran Cronbach’s 

alpha statistical test for each one. The score on each scale is obtained by summing up the scores 

from each item. Cronbach’s alpha is commonly used in scales . Sometimes is used on ordinal 

scales even though it is not designed for it (Bland & Altman, 1997).  

 

Concurrent validity  
This type of validity is established when the scores from a new measurement procedure are 

directly related to the scores from a well-established measurement procedure for the same 

construct (Salkind, 2010). The two or more measurement procedures need to be carried out at 

the same time. The survey used in this study project comprehended the ABC scale and the FES-

I scale which have a consistent relationship with the 11-item G-SAP scale, the new 

measurement tool. Each participant has completed all the questionnaires present in the survey. 

The total scores from the ABC scale, CMP subscale, anxiety subscale, task-irrelevant 

ruminations subscale, and processing inefficiencies subscale have been calculated through the 

“compute variable” function on SPSS. The total scores from FES-I were calculated through 

Excel. The data from the questionnaires was ordinal data. The concurrent validity was 

evaluated by calculating Spearman’s correlation coefficient. This test was chosen because has 

been indicated to test the correlation between ordinal variables (Spearman, 1961). If the 

relationship between the scores from the new scale and the two established measurement tools 

is weak, the G-SAP scale would not demonstrate concurrent validity.  

 

Ethical considerations  
We did some ethical considerations before the start of this study. A possible risk in our study 

was the awakening of traumatic memories in the participants while performing the online 

survey. This was due to the nature of some questions aiming to assess the type and cause of 

amputation and the circumstances of the falls. These questions might have indirectly made the 

participants think back to events associated with painful emotions. A solution to reduce this 

risk has been to explain extensively the content of the online survey and the type of thoughts 
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that could arise from certain questions. Another possible solution could have been to have a 

question regarding the understanding of this risk at the beginning of the survey since many 

participants might overlook the information sheet. 

 There was no risk for physical harm in our study since it involved a self-reported survey 

performed at home through a link online so there were no issues arising from personal contact.  

 

The inclusion criteria in our study were lower limb amputation and being above the age of 18 

years old. We didn’t include cognitive difficulties as an exclusion criterion because it was 

logical to assume that to complete and sign the informed consent the individual was not likely 

to have cognitive difficulties. However, there was the risk to involve people with cognitive 

difficulties who were able to complete the questionnaire but didn’t necessarily understand what 

it has been asked in each question.  

When it comes to confidentiality, several procedures were used to ensure that the participants 

were not identifiable. No individually identifiable data was shared or analyzed. In fact, each 

participant was identified through a code generated by the system which then was sent by email 

once the questionnaire was completed. Participants who wanted to withdraw from the study 

were asked to provide their unique identifier. In the online survey, there wasn’t any question 

regarding medical records or personal data that could directly link to an individual.  

Results  
 
Sample characteristics  
In the sample 27.3 % of the participants were male and 72.7% were female. The age was 

ranging from 28 to 67 with a mean of 54.50. The sample was generally middle-aged (M=54.5) 

and ranged from 28 to 67 (SD= 13.1). The average time since the last amputation was very 

spread out, it ranged from a minimum of 1 year to a maximum of 42 years (SD=12.3, M=10.7). 

The causes of amputation were trauma (4 participants), infection (2 participants), congenital (2 

participants), vascular (1 participant), and other causes not specified (2 participants). The 

participants appeared to have a moderate level of functioning since the average score for the 

ABC scale was 5.35 (SD=3) where 0 represents no confidence and 10 complete confidence 

(Fuller et al., 2019). Out of the participants, 6 admitted to falling once every 6 months, 2 

admitted to falling once every 3 months, and 3 admitted never falling. These results are 

coherent with other studies investigating the frequency of falling in individuals with LLAs 

(Miller et al., 2001) 
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Table 2: Sample characteristics  
 
Participants  Age  Weight  Height  Level of 

 amputation  
Cause of  
amputation  

Frequency of 
falls  

Time since  
amputation  

1 59 64 kg 160 cm TT Other Once every 
 6 months  

2 years  

2 42 60 kg 173 cm TT Congenital Once every  
6 months 

42 years  

3 / / / TT Vascular  Once every  
3 months  

/ 

4 63 64 kg 163 cm TT Infection  Once every  
6 months  

8 years  

5 65 67 kg 173 cm TF Trauma  Never  7 years  

6 46 127 kg 163 cm TT Congenital  Once every  
3 months  

1 year 

7 62 63 kg 160 cm TF Trauma  Never  15 years  

8 66 61 kg 173 cm  TF Trauma Once every  
6 months  

14 years  

9 67 50 kg 170 cm TF  Trauma  Once every  
6 months  

14 years 

10 28 75 kg 165 cm TT Other Never  2 years 

11 47 118 kg 175 cm TT Infection  Once every  
6 months 

2 years  
 

Mean  
 
SD 

54.5 
 
13 

74.8kg 
 
25.9kg 

167 cm 
 
5.9 cm 

  Mode:  
once every  
6 months.  

10.7 years  
 
12.3 years 

 
Table 2 shows the mean age and the mean scores from the FES-I scale and the ABC scale as 

well as the mean scores of the subscales of the G-SAP scale. The assumption of normality was 

satisfied for the scores from all scales as assessed by Shapiro-Wilk's test (p > .05).  

 
Table 3: Mean values  

 Age  ABC  

Scale  

FES-I 

scale 

Anxiety 

subscale  

G-SAP  

CMP  

subscale  

G-SAP  

Task 

irrelevant 

ruminations 

subscale  

G-SAP 

Processing  

Inefficiencies  

subscale  

G-SAP 

Mean  

SD 

54.5  

3 

86.1 

47.84 

31.81 

10.68 

6.54 

2.11 

8.63 

3.77  

5.90 

2.54 

3.81 

1.53 
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Internal consistency  
 
The 11-item G-SAP questionnaire was used to measure different constructs. The constructs are 

“anxiety”, “conscious movement processing”, “task-irrelevant ruminations”, and “processing 

inefficiencies”. Each consisted of 2-3 questions as shown in table 1. The scales “conscious 

movement processing” and “task-irrelevant ruminations” had a high level of internal 

consistency, as determined by a Cronbach's alpha of respectively 0.941 and 0.819. What is 

considered a good level of internal consistency differs depending on what source you refer to, 

although all recommended values are 0.7 or higher (Kline, 2005) 

 
Table 4: internal consistency analysis  

 Anxiety subscale 
  

Conscious 
movement 
processing 
subscale  

Task irrelevant 
ruminations 
subscale  

Processing 
inefficiencies 
subscale  

Cronbach’s alpha  0.506 0.941 0.819 - 0.108 

Mean  2.2  2.88 1.97 1.91 

Minimum  1.9 2.7 1.82 1.55 

Maximum  2.4 3 2.27 2.27  

 
Since we observed a low internal consistency for the scale “anxiety” we decided to look at the 

item’s statistics of the scale which comprehend Q1, Q2, and Q10. The mean score of Q10 is 

considerably lower compared to the other two. Since the answers to the questions could range 

from 1 to 5 with 1 being “not at all” and 5 being “very much so” an average score of around 

2.30 represents an undecided response while 1.90 shows disagreement. We went through the 

same process with the other subscale showing poor internal consistency, the “processing 

inefficiencies subscale” with Q5 and Q11.  
Table 4 
Anxiety subscale  Mean  
Q1  2.27 
Q2 2.36 
Q10 1.90 

 
Table 5 
Processing inefficiencies subscale  Mean  
Q5 1.54 
Q11 2.27 
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Concurrent validity  
 
To assess the concurrent validity, we used Spearman’s correlation coefficient statistical test.  
 
The null hypothesis was: 

H0: there’s no correlation between the results from the G-SAP scale and the well-established 

scales ABC and FES-I ( ρs = 0) 

 

The alternative hypothesis was:  

H1: there’s a correlation between the G-SAP scale and the well-established scales ABC and 

FES-I (ρs ≠ 0)  

As shown in Table 6 below none of the p values is lower than 0.5 (predetermined cutoff value). 

We, therefore, had to reject the alternative hypothesis and accept the null hypothesis.  

The data shows no statistically significant correlation between the scores from the ABC scale 

and the different subscales of the G-SAP scale. Although, the scores from the processing 

inefficiencies subscale are close to statistical significance. Table 7 shows the p values of the 

correlation between scores from the G-SAP scale and the FES-I scale scores can be observed. 

Only the correlation between the scores from FES-I and the scores from the processing 

inefficiencies subscale is statistically significant.  

Spearman’s correlation coefficient can take values from +1 to -1, which indicates a perfect 

positive (+1) and negative (-1) association of ranks. A correlation coefficient of zero indicated 

no association between the ranks. The closer the correlation coefficient is to zero the weaker 

the association between the ranks (Spearman, 1961).  

A Spearman's rank-order correlation was run to assess the relationship between scores from 

the ABC questionnaire and scores from each of the subscales from the 11 items G-SAP 

questionnaire in individuals with lower limb amputation using a prosthesis. 11 participants 

completed the survey. Preliminary analysis showed the relationship to be monotonic, as 

assessed by visual inspection of a scatterplot. There was no statistically significant correlation 

between the ABC questionnaire and anxiety, conscious movement processing and task-

irrelevant ruminations subscales. There was a statistically significant, moderately strong 

negative correlation between the scores from the ABC questionnaire and the scores from the 

processing inefficiencies subscale. The results are showed in Table 6.  
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Table 6: concurrent validity analysis  

 Anxiety subscale  Conscious 
movement 
processing  
subscale  

Task irrelevant 
ruminations  
subscale  

Processing 
inefficiencies 
subscale  

Spearman’s 
correlation 
coefficient with 
ABC scale  

0.230 -0.049 0.161 -0.585 

p value  0.495 0.887 0.637 0.059 

 
The scatter-plot graph shows the correlation between processing inefficiencies and ABC scale  

 
Furthermore, Spearman's rank-order correlation was also run to assess the relationship between 

scores from the FES-I scale and scores from each of the subscales from the G-SAP scale in 

individuals with lower limb amputation using a prosthesis. There was no statistically significant 

correlation between the FES-I questionnaire and anxiety, conscious movement processing and 

task-irrelevant ruminations subscales. There was a statistically significant, strong positive 

correlation between the scores from the FES-I questionnaire and the scores from the processing 

inefficiencies subscale. The results are showed in table 7.  
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Table	7 

 Anxiety subscale  Conscious 
movement 
processing  
subscale  

Task irrelevant 
ruminations  
subscale  

Processing 
inefficiencies 
subscale  

Spearman’s 
correlation 
coefficient with 
FES-I scale  

0.124 0.240 0.042 0.852 

p value  0.716 0.478 0.903 < 0.001 

Scatter	plot	graph	showing	the	correlation	between	FES-I	scale	and	processing	inefficiencies	subscale		
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The CMP subscale scores and amputation level 
To investigate hypothesis 3 we did the graph below that shows the mean scores in each of the 

four subscales divided by level of amputation: transtibial and transfemoral.  The mean score of 

CMP subscale in the transfemoral group is 3.17 while the mean score in the transtibial group 

is 2.71. 

 
 

The CMP subscale scores and age   
To investigate hypothesis 4, addressing whether the scores from the CMP subscale increase 

with age we decided to run Spearman’s correlation coefficient statistical test. The results are 

shown in the table below. 

Table 8 
 

 Anxiety subscale  Conscious 
movement 
processing  
subscale  

Task irrelevant 
ruminations  
subscale  

Processing 
inefficiencies 
subscale  

Spearman’s 
correlation 
coefficient with 
age  

 0.250 0.330 0.069 -0.006 

p value  0.946 0.351 0.851 0.986 
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The graph below illustrates a weak positive correlation between CMP and age 
 

CMP subscale scores and Anxiety subscale scores  
To investigate hypothesis number 5, we decided to run another Spearman’s correlation 

coefficient test between the anxiety and CMP subscales to understand their relationship. The 

correlation coefficient value (r=0.846) showed a strong positive correlation between the scores 

from the two subscales. The graph below shows the correlation.  
The graph shows a strong positive correlation between scores from CMP subscale and the Anxiety subscale  
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Discussion   
Our study aimed to investigate the internal consistency and concurrent validity of the 11-item 

G-SAP scale to implement it in clinical practice for the comprehension of the psychological 

factors, such as conscious movement processing, cognitive inefficiencies related to anxiety, 

and ruminations, that affect the balance confidence and prosthetic use of individuals with LLAs 

in clinical contexts. The secondary aims were to assess the effects of amputation level and age 

on the CMP subscale of the 11-item G-SAP questionnaire and explore the relationship between 

CMP and anxiety.  

 
Internal consistency  
In this study, high levels of internal consistency were associated with Cronbach’s alpha values 

that are equal to or higher than 0.7 (Kline, 2005). There were high values of Cronbach’s alpha 

for the CMP and task-irrelevant ruminations subscales with 0.941 and 0.819 respectively, 

indicating high internal consistency in these two subscales. The high internal consistency of 

these two subscales could be due to the clarity of the questions that composed them. 

Nevertheless, anxiety and processing inefficiencies subscales had low Cronbach’s alpha values 

of 0.506 and -0.108 respectively, showing low internal consistency in these two subscales. The 

data indicates that the questions in the subscales with low Cronbach’s values might not be 

measuring the same construct and therefore the questionnaire might not be reliable. Because of 

this observation, we looked at the average score of each question these two subscales are 

composed of. In fact, when it comes to the anxiety subscale which consists of Q1, Q2, and Q10 

of the 11 questions of the G-SAP scale, the first two questions presented similar average scores 

of 2.27 and 2.36 correspondingly, while the third question had the lowest average score among 

the three questions with a value of 1.90. Because the questions' answers range from 1 to 5 with 

1 representing "not at all ", 2 representing “not very much”, 3 representing “moderately so”, 4 

representing “often”, and 5 representing "very much so ", an average score of around 2.30 

indicated that the participants’ responses were indecisive, while a value of 1.90 suggested 

disagreement. The bad formulation of question 10, “I feel tense”, could be a possible 

explanation for the low score. As a matter of fact, it could be that the participants didn’t 

understand question 10 correctly, resulting in a high selection of number 1 as a response to this 

question.  

 

We measured the average scores of the processing inefficiencies subscale’s questions which 

consisted of only two questions, Q5, and Q11. The average score of Q5 was 1.54, indicating 
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disagreement, while the average score of Q11 was 2.27, suggesting an indecisive response. 

This could be due to the ambiguous formulation of the processing inefficiencies subscale’s 

questions, especially Q5, “I get confused and make illogical decisions”. It could be that the 

participants didn’t understand the question appropriately, obtaining as a result a high selection 

of number 1 as an answer to this question.  

 

On the other hand, Q11, “I find it difficult to concentrate on two things at once”, received many 

responses of agreement. This could be due to the relatable nature of the sentence to many 

individuals that might not suffer from processing inefficiencies. In addition, the low number of 

questions (two) of the processing inefficiencies subscale in comparison with those of the other 

subscales, three, could be also another possible reason for the low average score of these 

questions. More research is needed on a bigger sample size to be able to assess internal 

consistency of the questionnaire and to determine the accuracy of the questions. 

 

Concurrent validity  
A statistically significant, moderately strong negative correlation was found between the scores 

from the ABC questionnaire and the scores from the processing inefficiencies subscale of the 

G-SAP questionnaire (r= - 0.585). This indicates that, high values of the ABC questionnaire 

corresponded to low values in the processing inefficiencies subscale. A high score (>80) on the 

ABC scale represents high balance confidence and a high level of functioning while a low score 

(<67) represents a high risk of falling. This result might suggest that individuals with LLAs 

who have a good balance capacity have fewer problems focusing on more than one task while 

walking and are less likely to get confused and make illogical decisions. This was in line with 

findings from other studies (Ellmers et al., 2018) (Gage et al., 2003). Having a good balance 

allows the individual to focus on two things at once, dual-task, since they don’t need to 

concentrate on avoiding falling. Individuals with good balance usually fall less often and 

therefore don’t have fall-related anxiety.  Fall-related anxiety can in fact compromise 

attentional processing efficiency during gait in both young and older adults (Uemura et al., 

2012).  Furthermore, this result can be considered close to statistical significance because p= 

0.059.  

 

No correlation of concurrent validity with the ABC scale was found in the other subscales. This 

might have been due to the small sample size and sample characteristics. Further research is 

needed to assess the concurrent validity of the 11 items G-SAP questionnaire.  
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The findings from Spearman’s correlation coefficient statistical test between FES-I and the 

four subscales were in line with the concurrent validity analysis just mentioned. The only 

subscale that had a statistically significant correlation with the FES-I questionnaire was the 

processing inefficiencies subscale. As a matter of fact, there was a strong and positive 

correlation between the FES-I scale and processing inefficiencies. A high score on the FES-I 

scale suggests an increased fear of falling. This finding suggested that the more an individual 

is concerned regarding the possibility of falling the more likely he/she is to have problems 

processing new actions and movements, therefore, processing inefficiencies.  

 

CMP is affected by the level of amputation  
To test hypothesis 3, we investigated whether the CMP subscale scores in individuals with TFA 

were higher compared to individuals with TTA. Individuals with a TFA showed higher scores 

in the CMP subscale (M=3.17) compared to individuals with transtibial amputation (M=2.71). 

An individual with a lower limb amputation must cope with the absence of knee and foot 

musculature as well as the associated sensory input. Step length is generally asymmetrical in 

prosthetic users with a longer step on the prosthetic side enabling the walker to be on the intact 

leg for a longer portion of the gait cycle (Jaegers et al., 1995).  There are many other gait 

impairments that an individual with LLA must face to achieve independence in daily life. The 

gait deviations lead to poor stability in the individual and therefore a higher risk of falling. Fear 

of falling and concern for our own safety are good aspects in older adults since this makes them 

more careful in avoiding injuries.  In individuals with LLAs, the act of consciously processing 

each movement while walking becomes very disruptive to the efficiency of gait. The higher 

the level of amputation the more the individual might need to rely on these thoughts for safety. 

This finding confirms our hypothesis and is in line with previous research (Uemura et al., 

2012).  

 

CMP and age  
To test hypothesis 4, we investigated the correlation between the CMP subscale scores and age 

in individuals with LLAs. We hypothesized that CMP might increase with age in individuals 

with LLAs since studies have shown this to happen in older individuals without amputation 

(Kal et al., 2022). Results show a very weak positive correlation between the increase of CMP 

subscale scores and age (r=0.330). This might be due to the low average age of the sample 

(M=54.5).  
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CMP and anxiety 
The results show a strong positive correlation between two subscales of the 11-items GSAP 

scale: anxiety and CMP (r=0.846). The two constructs might in fact have a causal relationship. 

Older adults and individuals with neurological diseases who have fall-related anxiety because 

of previous experiences of falls tend to have anxiety-related outcomes, such as decreased 

movement in the person’s hip, knees, and ankle, higher muscular co-contraction, and slower 

gait (Young & Williams, 2015). In addition, these anxiety-related consequences can be 

exacerbated by the excessive use of CMP in individuals who have anxiety due to fear of falling 

during gait (Young & Williams, 2015). In fact, according to Ellmers et al (2020) when an 

individual tends to consciously process movements in an exaggerated way during walking, 

there’s a reduced ability to use vision to get feedback from the surroundings, resulting in a high 

risk of experiencing hazards and falls and having compromised safety during locomotion. In 

conclusion, these findings are in line with previous research in this field (Young & Williams, 

2015). 

 
Limitations  
The findings in this study have to be seen considering some limitations. The first limitation 

was the small size of our sample. A sample should be representative of all types of groups in 

the total population in fair proportions. According to (Donner & Eliasziw, 1987) the size of our 

study was insufficient (<139). As a matter of fact, in our study, no participants completed the 

online survey in Sweden, while only 11 participants filled it in the UK and because of this, we 

couldn’t generalize our findings to the entire population of the UK.  

 

Another important limitation of our study was that we didn’t send a paper copy of the online 

survey to the participants' home addresses in the UK and Sweden. Due to this fact, we lost the 

chance of having a higher number of participants from more age groups. For instance, in the 

study by Young et al. (2020), the paper version of the questionnaire allowed the researchers to 

involve more elderly individuals that might not feel comfortable using computers. 

 

The third and final limitation of our study was the lack of a control group and because of this, 

we couldn’t have the possibility to compare the findings that we obtained with a group. Of non-

amputated individuals. Therefore, this weakened our ability to draw meaningful conclusions 

from this study, and it didn’t allow us to add significant findings achieved in our study to the 

previous literature in the field of orthotics and prosthetics. 
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However, despite these three limitations, our study is still very valuable in terms of information 

given for future research which aims to investigate psychological factors and the reliability of 

the G-SAP scale in individuals with LLAs who use prostheses. 

 

Clinical implications  
Understanding psychological factors influencing gait is important in clinical practice in order 

to set more accurate goals with the patient and have a better rehabilitation outcome. To be able 

to do so, a valid and reliable self-reported outcome measure is essential. Having good patient-

reported outcome measures is not only important for the single patient performing it but also 

has an impact on guiding clinicians and policymakers in providing evidence-based treatment 

by tracking treatment impacts (Kyte et al. 2015). Furthermore, patient-reported outcome 

measures are fundamental in clinical practice to ensure the patient’s voice is present in all 

aspects of care and the therapeutic management remains patient-centered (Sloan et al. 2007). 

There’s a need for more outcome measures specifically for individuals with LLAs. This study 

helped in the process of investigating the internal consistency and concurrent validity of the G-

SAP questionnaire for individuals with LLAs.  

 

This study also provided information regarding the consequences and the correlations that 

CMP can have on individuals with LLAs. In particular, we presented data indicating a higher 

CMP use in individuals with TFA compared to TTA and a correlation between anxiety and 

CMP. This information could be relevant in understanding the CMP phenomenon in clinical 

practice. The consequences of excessive CMP in individuals with LLAs can influence their 

gait and therefore their independence in daily activities. It is therefore very important to 

measure this phenomenon through a validated and reliable self-reported questionnaire.  

 

The benefits of this study outweighed the potential risks for the participants. The possible risks 

have been minimized as described in the “Ethical considerations” chapter. This was motivated 

by the new knowledge contribution provided through this paper. The methods used helped in 

the process of answering the hypothesis of this study.  
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Future research  
Future research should investigate the validity and reliability of the G-SAP questionnaire on a 

larger and more proportioned sample of individuals with LLAs who use prostheses to walk. 

This would allow the findings to be generalized to a broader population. A paper version of the 

questionnaire should also be sent by post to the participants to improve the proportions of the 

sample, since, for example, elderly individuals in retirement homes might not have access to a 

computer. Furthermore, in future research, it would be good to have a control group to allow 

the comparison of the results between the two groups and consequently understand the impact 

of amputation on the psychological constructs analysed in the  G-SAP questionnaire.   

 
 

Conclusion  
The primary aims of this study were to establish concurrent validity and internal consistency 

of each subscale of the 11-item G-SAP questionnaire. This research project has contributed 

new information in this area but further research is needed in a larger sample to be able to 

answer our research questions. Internal consistency was found in the CMP subscale and the 

task-irrelevant ruminations subscale. This was in line with previous studies investigating the 

validity and reliability of the G-SAP scale on older adults (Young et al., 2020). Internal 

consistency wasn’t determined in two subscales due to low values of Cronbach’s alpha: anxiety 

and processing inefficiencies.  

Concurrent validity with the ABC scale and the FES-I scale was determined only in the 

processing inefficiencies subscale but not in the other subscales of the G-SAP scale due to low 

values of Spearman’s correlation coefficient. This showed a relationship between balance 

confidence, fear of falling, and processing inefficiencies. This finding suggests that gait 

performance in individuals with LLAs is affected by the individual’s ability to focus on two 

things at once. Individuals with bad balance confidence need to concentrate on each movement 

when walking to avoid falling and therefore have difficulties focusing on their surroundings 

and on other tasks. These findings were in line with previous research (Uemura et al., 2012) 

(Gage et al., 2003) (Ellmers et al., 2018). Furthermore, relationships between CMP 

phenomenon and level of amputation, age, and anxiety have been explored and analyzed. In 

conclusion, the findings of this study could be considered as information for future 

improvement of the G-SAP scale.  
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Appendix 1: Survey “About you” 

 
 
 
 
 

 
 

4	/	18

Page	2:	About	You

6. 	Country	of	residence

Please	enter	a	date	and	time	in	the	format	'DD/MM/YYYY	HH:MM',	for	example	27/03/1980	15:43.

	

(dd/mm/yyyy	hh:mm)

7. 	Date	of	birth

	 Male

	 Female

	 Other

	 Prefer	not	to	say

8. 	Sex

9. 	Height	(in	metres	or	feet)

10. 	Weight	(in	kg	or	stones)

	 Single

	 Married/In	a	relationship

	 Prefer	not	to	say

	 Other

11. 	Marital	Status

11.a. 	If	you	selected	Other,	please	specify:

	 Employed	(Full-time)

12. 	Employment	Status
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5	/	18

	 Employed	(Part-time)

	 Unemployed

	 Retired

	 Student

	 Other

12.a. 	If	you	selected	Other,	please	specify:

	 Postgraduate	degree

	 Undergraduate	degree

	 Higher	National	Diploma/Equivalent

	 Higher	National	Certificate/Equivalent

	 A/O-Level(s)

	 GCSE/CSE(s)

13. 	Highest	educational	qualification

14. 	Apart	from	your	amputation,	do	you	have	any	other	medical	issues	that	you	are	currently	receiving	treatment	for	e.g.	high	blood	pressure,

diabetes?

Never 	 Once	or	twice 	 Monthly

Weekly 	 Daily	or	almost	daily

15. 	In	the	past	3	month	how	often	have	you	used	tobacco-based	products?
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Appendix 2: Survey “About your amputation” 
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Page	3:	About	Your	Amputation

	 Trauma

	 Vascular

	 Cancer

	 Infection

	 Congenital

	 I	do	not	have	an	amputation

	 Other

16. 	What	was	the	cause	of	your	amputation?

16.a. 	If	you	selected	Other,	please	specify:

	 Left

	 Right

	 Both

17. 	Which	leg	do	you	have	an	amputation	on?

� More	info

	 Partial	foot

	 Transtibial	(below-knee)

	 Knee	disarticulation

	 Transfemoral	(above-knee)

	 Hip	disarticulation

	 Other

18. 	What	level	is	your	amputation(s)

18.a. 	If	you	selected	Other,	please	specify:

Dates	need	to	be	in	the	format	'DD/MM/YYYY',	for	example	27/03/1980.

(dd/mm/yyyy)

19. 	When	was	your	most	recent	amputation?

20. 	Were	you	able	to	walk	in	the	3	months	prior	to	your	amputation?	Walking	is	defined	as	moving	with	or	without	walking	aids	while	bearing	weight	on	the	lower

limbs
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7	/	18

	 Yes

	 No

	 No	amputation

	 Yes,	often

	 yes,	sometimes

	 Yes,	rarely

	 No

	 No	amputation

21. 	Do	you	suffer	from	phantom	limb	pain	in	your	residual	limb?
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Appendix 3: Survey “About your prosthesis” 
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Page	4:	About	Your	Prosthesis

22. 	Please	state	which	prosthetic	componentry	you	use	regularly	e.g.	microprocessor	knee	or	SACH	foot.

	 Self-suspending

	 Cuff/strap

	 Pin	lock

	 Lanyard

	 Sleeve

	 Vacuum

	 Other

23. 	What	type	of	prosthetic	suspension	do	you	use?

23.a. 	If	you	selected	Other,	please	specify:

Please	don't	select	more	than	1	answer(s)	per	row.

0 1 2 3 4 5 6 7 8 9 10

Least

comfortable

Most

comfortable

24. 	How	comfortable	is	your	socket?

25. 	Please	list	below,	any	mobility	aids	that	you	use	e.g.	crutch,	manual	wheelchair.
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Appendix 4: 11-item G-SAP questionnaire  

 


