
Factors that influence functional ability in individuals with spinal cord injury. 

 

 

 

 

 

Bronwyn Meloney Hastings 

 

 

 

 

 

 

 

A research report submitted to the Faculty of Health Sciences, University of the 

Witwatersrand, in partial fulfilment of the requirements for the degree 

of 

Master of Science in Physiotherapy 

 

Johannesburg, 2013 



    ii 

 
 

DECLARATION 

 

 

I, Bronwyn Hastings., declare that this research report is my own work. It is being submitted for 

the degree of Master of Science in Physiotherapy at the University of the Witwatersrand, 

Johannesburg. It has not been submitted before for any degree or examination at this or any 

other university. 

 

 

 

………………………………..  [Signature of candidate] 

 

 

……01… day of …October……., 2013 

 

 

 

  



    iii 

 
 

DEDICATION 

 

 

“I have finished the race, 

I have kept the faith” 

2 Timothy 4:7 

 

 

 

 

 

 

 

 

 

 

  



    iv 

 
 

ABSTRACT   

There is a dearth of published literature that documents the levels of functional ability post 

spinal cord injury (SCI) resulting in paraplegia, at discharge from in-patient rehabilitation 

facilities within Gauteng. In addition, the factors that influence functional ability are poorly 

defined in individuals with paraplegia, at their discharge from in-patient rehabilitation facilities in 

Gauteng. This necessitated further investigation since it is vital for the rehabilitation of 

individuals with SCI resulting in paraplegia. The aim of the study was to determine the functional 

ability and the factors that affect the functional ability in individuals with a SCI resulting in 

paraplegia, at discharge from rehabilitation facilities in Gauteng. The first objective of the study 

was to establish the level of functional ability in patients with SCI at discharge from in-patient 

rehabilitation.  The second objective of the study was to describe the physical and demographic 

factors of the study population. The third objective of the study was to establish the 

demographic and physical factors that influence the level of functional ability in patients with SCI 

at discharge from in-patient rehabilitation.  

This was a cross-sectional, observational study design. Three instruments were used in this 

study: a self-designed questionnaire to establish the factors that influence the level of functional 

ability in patients with SCI at discharge from an in-patient rehabilitation unit; the American Spinal 

Injury Association (ASIA) classification scale of neurological impairment to describe the level 

and completeness of the lesion and the Spinal Cord Independence Measure III (SCIM III) to 

determine the level of functional ability.  

The main results of the study were as follows: The average SCIM score in this population was 

64.6 (±27.6) with the lowest score being 20 and the highest score being 84. Participants with 

non traumatic SCI had 16.87% lower SCIM scores than those with traumatic SCI.  

After multivariate analysis the following factors were found to influence function: For every one 

year increase in the age of the participant, there was 0.18% decrease in the SCIM score.  For 

every day increase in LOS, there was a corresponding increase of 0.06% in the SCIM score.  

With respect to the presence of a pressure sore from the acute hospital, those who had 

pressure sores had 9% lower SCIM scores than those who did not have pressure sores. 

Participants with spasticity had 8.3% lower SCIM scores relative to those that did not have 

spasticity. Relative to participants in government funding classification, workman’s 

compensation participants had 4.82% lower SCIM score followed by the medical aid participants 
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with 8.07% lower SCIM and the private participants with 10.84% lower SCIM scores. For every 

unit increase in the ASIA motor score, there was an increase of 1.29% in the SCIM score. 

Conclusion: Majority of the participants in this study were discharged from rehabilitation 

without reaching functional independence. The following categories of patients with SCI may 

need to be monitored more for functional outcomes during rehabilitation and assisted in order to 

attain good functional ability: older age, a short rehabilitation length of stay, funded privately, a 

low ASIA motor score, having a pressure sore or spasticity, and higher level of SCI. 

Key words: Functional outcomes, paraplegia, rehabilitation, neurological level, spinal cord 

injury. 
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CHAPTER 1 

 

1. Background and need 

 

1.1 Introduction 

Spinal cord injury (SCI) is the term used to describe a physical injury to the spinal cord which 

disrupts normal spinal cord function (McKinley et al., 2001). SCI in South Africa results 

principally from gunshot injuries (36%), injuries associated with a motor vehicle collision (25%), 

stab wounds (20%), and fall from heights (2.4%) (Hart et al., 1994). Traumatic injuries account 

for 89% of all spinal cord injuries within South Africa (Hart et al., 1994). Incidence of SCI varies 

depending on age, gender, region, and occupation.  The overall annual incidence of SCI 

internationally ranges between 12.2-57.8 per million (van den Berg et al., 2010).  

 

Spinal cord injuries result in devastating disability which can produce severe functional 

impairments (Scivoletto et al., 2003).  Able bodied functioning adults depend on strong, well-

coordinated arms and legs, and a good sense of balance when sitting, walking or moving (van 

der Putten et al., 2001). Balancing upright when sitting or standing, and simultaneously 

controlling the skilled movements of the upper limbs during a functional task, poses further 

difficulty. Normally these functions are carried out automatically; therefore a SCI will have a 

profound effect on the abilities and functioning of these individuals (Scivoletto et al., 2003).   

 

Since SCI may result in impairment of an individual’s physical and psychosocial functioning, it 

results in disability of major public health significance. The extent and location of damage in the 

spinal cord caused by a traumatic or non-traumatic injury, influences the severity of the 

impairments and functional limitations that will be present (Itzkovich et al., 2007). There are 

basic skills involved in self-care activities and mobility tasks which are needed for higher levels 

of functioning in individuals with SCI (Itzkovich et al., 2007). Therefore an improvement of these 

skills is likely to have a considerable impact on the patients’ level of disability, independent 

functioning and consequently their quality of life (van der Putten et al., 2001). 
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There are many factors that may influence the functional ability of individuals with SCI resulting 

in paraplegia (Osterhun et al., 2009). Some of these factors are; age at onset of SCI, length of 

hospital stay including complications such as pressure sores from acute hospitals or 

rehabilitation hospitals, urinary tract infections, neurological level, gender and race, early versus 

delayed admission to spinal cord injury rehabilitation units, traumatic versus non-traumatic 

injuries,  and re-hospitalisation during rehabilitation (Osterhun et al., 2009).  

 

It is common practice that individuals with paraplegia are admitted to a rehabilitation facility after 

discharge from the acute hospital. Individuals with SCI receive intensive in-patient rehabilitation 

to enhance their independence and function with their newly acquired disability. Beginning 

rehabilitation as soon as possible after an acute SCI has been linked with higher functional 

efficiency and more favourable level of functional ability (Scivoletto et al., 2005, Sumida et al., 

2001), and it is also advisable to begin rehabilitation as soon as possible before complications 

develop leading to secondary disability (van der Putten et al., 2001). 

 

There is a dearth of published literature that documents the levels of functional ability post SCI 

resulting in paraplegia, at discharge from in-patient rehabilitation facilities within Gauteng. In 

addition, the factors that influence functional ability are poorly defined in individuals with SCI 

resulting in paraplegia, at their discharge from in-patient rehabilitation facilities in Gauteng. This 

necessitated further investigation since it is vital for the rehabilitation of individuals with SCI 

resulting in paraplegia.   

 

1.2 Research Question 

What factors affect the level of functional ability in individuals with paraplegia at discharge from 

an in-patient rehabilitation facility? 

 

1.3 Aim of the study 

To determine the functional ability and the factors that affect it in individuals with paraplegia at 

discharge from in-patient rehabilitation facilities in Gauteng. 
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1.4 Objectives of the study 

1.4.1 To establish the level of functional ability in individuals with                   

paraplegia at discharge from in-patient rehabilitation. 

1.4.2 To describe the demographic and physical factors of the study population. 

1.4.3 To establish demographic and physical factors that influence the level of functional 

       ability in individuals with paraplegia at discharge from in-patient rehabilitation.  

 

1.5 Significance of the study 

The most important goal in the rehabilitation of individuals with SCI resulting in paraplegia is to 

maximize their chance of living a fully independent life post-injury and consequently every 

therapeutic intervention should be directed towards achieving this good outcome. The 

knowledge of factors that affect the level of functional ability in individuals with SCI resulting in 

paraplegia, at discharge from an in-patient rehabilitation unit is not well researched in South 

Africa. Knowledge of factors that affect the level of functional ability in these individuals at 

discharge from an in-patient rehabilitation facility will help therapists to determine whether 

specific intervention protocols need to be introduced for the prevention of negative factors. This 

study may bring light into the amount of care and dependency that individuals with SCI resulting 

in paraplegia will face as they are discharged from rehabilitation facilities and re-integrate back 

into their home life.  
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CHAPTER 2 

 

2. LITERATURE REVIEW 

 

2.1 Introduction  

There is a dearth of published literature that documents the level of functional ability post SCI 

resulting in paraplegia, at discharge from in-patient rehabilitation facilities within Gauteng. In 

addition, the factors that influence functional ability are poorly defined in individuals with SCI 

resulting in paraplegia, at their discharge from in-patient rehabilitation facilities in Gauteng. This 

necessitated further investigation since this information is vital for rehabilitation of individuals 

with SCI. 

 

A search of the literature was conducted in order to find information about the level of functional 

ability post SCI resulting in paraplegia, at discharge from in-patient rehabilitation facilities as well 

as the outcome measures used to do this. Factors that influence functional ability in individuals 

with paraplegia at their discharge from in-patient rehabilitation facilities were also included in the 

literature. The following databases were searched for literature: Cochrane, PeDRO, Cinhal, 

ebscohost and Pubmed. The following keywords were used in the search: impairments, 

function, mobility, SCI, pressure sores, spasticity, urinary tract infections, American Spinal cord 

Injury Association,  ASIA impairment scale, Spinal cord independence measure, functional 

ability, time to admission, gender, and neurological level, length of stay. The literature regarding 

the functional abilities of individuals with SCI resulting in paraplegia, at their discharge from in-

patient rehabilitation facilities, and the factors that may affect function was examined with regard 

to what the literature disclosed about them and finally, the instrumentation used in this study 

was examined to ensure that all were valid, reliable and appropriate for the study. 

 

This literature review will be written following this format: 

2.2. Incidence, prevalence and epidemiology of spinal cord injuries  

2.3. The functional ability of individuals with SCI resulting in paraplegia 

2.4. Rehabilitation of individuals with SCI resulting in paraplegia 

2.5. Factors that influence the functional ability of individuals post SCI 

 2.5.1 Gender 

 2.5.2 Age 
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 2.5.3 Traumatic and non-traumatic SCI 

 2.5.4 Severity and level of the lesion  

 2.5.5 Time to admission into rehabilitation and length of stay in rehabilitation    

2.5.6 Spasticity and limited range of movement in the lower limbs 

 2.5.7 Pressure sores  

2.5.8 Urinary tract infections 

2.5.9 Pain post SCI 

           2.6 Review of instrumentation 

2.6.1 American Spinal Injury Association (ASIA) classification 

2.6.2 SCIM III- Spinal Cord Independence Measure version III 

 

2.2 Incidence, prevalence and epidemiology of spinal cord injuries 

The QuadPara association of South Africa estimates a total of 400-500 new spinal cord injured 

individuals per year in South Africa (Gore, 2006). No SCI prevalence figures are available for 

South Africa. The incidence of traumatic spinal cord injuries has been found to be one to two 

cases per 100 000 inhabitants per year in the western world (van den Berg et al., 2010). The 

annual incidence of non-traumatic spinal cord injuries in the United States of America may be as 

high as 8 per 100 000 (McKinley et al., 2001). Incidence of SCI varies depending on age, 

gender, region, and occupation.  The overall annual incidence of SCI internationally ranges 

between 12.2-57.8 per million (van den Berg et al., 2010).  

 

SCI in South Africa results principally from gun shot injuries (36%), injuries associated with a 

motor vehicle collision (25%), stab wounds (20%), and fall from heights (2.4%) (Evans, 2002). 

Traumatic injuries account for 89% of all spinal cord injuries within South Africa (Evans, 2002). 

Males are more commonly affected than females, with males accounting for 77% of the total 

SCI population (McKinley, 2007; Eng and Miller, 2008). Male to female ratio has been found to 

be in the range of 2.5:1 to 5.8:1 in an international study (Eng and Miller, 2008). All ages are at 

risk of a spinal cord injury. McKinley (2007) defined the average age at time of injury to be 38 

years. Traumatic lesions were more frequent in younger persons (<50), and non-traumatic 

lesions were more frequent in older persons (>50) (Hart and Williams 1994). 

 

A retrospective study was completed on the aetiology of traumatic and non-traumatic spinal 

cord injuries from January 1988 to December 1993 at Natalspruit hospital in Johannesburg 
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South Africa. Of those who sustained a traumatic injury, it was as a result of the following: 

gunshot wound 40.6%, motor vehicle accident 28.2%, stab wounds 22.5%, and falls 2.7% (Hart 

and Williams, 1994). In this study ‘violence related aetiology’ of traumatic SCI includes gunshot 

wounds and stabbings. The violence related aetiology in this study would amount to 63.1% of all 

traumatic injuries sustained during this period of time (Hart and Williams, 1994). In the year 

2000 Hart published an extension to her 1994 study at Natalspruit hospital in Johannesburg 

South Africa, detailing that traumatic SCI between January 1988 and December 1998 were 

more common than non-traumatic SCI with; gunshot wounds at 44%, motor vehicle accidents at 

25%, stab wounds at 15%, falls at 3 % and other at 5%. 

 

2.3 Functional ability of people with SCI resulting in paraplegia 

The impairments that are caused by a SCI, such as loss of sensation, loss of motor function and 

loss of bladder and bowel function can have a severe impact on an individual’s overall level of 

functioning (Eng and Miller, 2008). To facilitate physical independence after a spinal cord injury 

and to assist an individual with a SCI to perform their former roles in society, a well-coordinated, 

comprehensive, outcome orientated and cost effective rehabilitation program is necessary 

(Landrum et al., 1995).   

 

Rehabilitation should aim to reduce disabilities and handicaps which result from impairments 

which are caused by trauma or disease (Schonherr et al., 1999). The aim of most rehabilitation 

programs is to teach individuals with SCI how to achieve an optimal independent and satisfying 

lifestyle in their own community. Most individuals go home post discharge from rehabilitation 

and a significant number achieve functional independence (Schonherr et al., 1999). 

 

At discharge from the rehabilitation hospital the individual with a SCI should be able to perform 

the fullest range of functional activities independently, and to be able to go home as physically 

independent as possible (Eng and Miller, 2008). 

 

Schonherr et al. (1999), agrees with Eng and Miller, (2008) that individuals with paraplegia can 

achieve independence in self-care skills, these include having independence in the following: 

 All bed mobility skills (rolling, shifting in all directions, moving from supine to sitting). 

 Transfers to and from the wheelchair (including bed, toilet, bath, car and floor). 

 Upper and lower body washing and dressing. 
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 All basic wheelchair mobility tasks on indoor and outdoor surfaces (including ramps, 

uneven surfaces, up and down curbs).  

 Bladder and bowel management. 

 

An individual with a high thoracic complete lesion, around T1, still has full innervation of the 

upper limb musculature and no innervation of the thoracic and abdominal musculature. This 

individual should functionally be independent in level transfers but may have difficulty 

maintaining sitting balance (Long and Lawton, 1955). An individual with a mid-thoracic level 

complete injury, around T6, has a functional gain over the higher level injury as they have 

complete innervation to the upper limbs as well as the thoracic musculature. Innervation is 

supplied to the long upper muscles of the back, upper intercostals and transversus thoracis 

(Long and Lawton, 1955). Due to the innervation of proximal musculature these individuals can 

be independent in all transfers and self-care tasks and may even ambulate therapeutically with 

full leg calipers and a walking frame (Long and Lawton, 1955). An individual with a low thoracic 

lesion, around T12, will still have full innervation of rectus abdominus and oblique muscles of 

the abdomen. Lower lumbar musculature is still not innervated and these individuals have very 

few functional and vocational limitations (Long and Lawton, 1955). An individual with a low 

lumbar and sacral level injury, from L4, will have the added functional assistance of quadratus 

lumborum and should be independent in all phases of self-care and ambulation (Long and 

Lawton, 1955).Despite the age of this literature the expected functional outcomes of each level 

of paraplegia remains the same in both clinical work and functional goal setting in rehabilitation. 

 

A frame work to put the effect of impairments and secondary complications on the different 

domains of function into perspective, and illustrate them within a larger frame work that 

incorporates both the person and their expected functional outcome is presented below. This 

framework is provided by the WHO International Classification of Functioning, Disability and 

Health (Rauch et al., 2010). 
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Each one of the domains in Figure 2.1 may influence each of the other domains. There is no 

linear relationship between domains and one domain may exist in isolation of the others. 

 

After SCI there are key impairments that are linked to specific activity restrictions and therefore 

participation limitations (Chen et al., 2003). Key impairments that are responsive to rehabilitation 

intervention and commonly prevent activity restrictions and participation limitations are: poor 

strength, poor skill, poor joint mobility, pain, poor respiratory function, and poor cardiovascular 

system fitness (Chen et al., 2003). Rehabilitation aims to prevent the above impairments as well 

as treat and improve on already existing ones in individuals with SCI so that by discharge from 

in-patient rehabilitation individuals with SCI are faced with as few as possible, or none of the 

above impairments (Chen et al., 2003).  
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2.4 Rehabilitation of people with SCI resulting in paraplegia 

In South Africa, spinal cord injuries are managed the following way: individuals with newly 

acquired spinal cord injuries are admitted into either a private or government public acute 

hospital where their initial injuries are stabilised, they are then transferred into either a private or 

government public rehabilitation unit (Henn, 2009). 

 

From the literature it is seen that rehabilitation can be offered in a variety of ways. An individual 

may have rehabilitation as an in-patient in a rehabilitation hospital, or they may receive 

rehabilitation on an out-patient basis, or lastly the individual’s rehabilitation may be done at a 

home based care level. An individual with a SCI will partake in a variety multi-disciplinary 

therapy sessions depending on the individual’s impairment and needs (Henn, 2009). Multi-

disciplinary rehabilitation management programs are designed to make the most of an 

individual’s physical independence and minimise medical problems and secondary 

complications (Henn, 2009). These management programs should begin in the initial stabilising 

phase and continue until discharge from rehabilitation ideally 3-4 months after beginning 

rehabilitation (Henn, 2009). 

 

Five different levels of outcomes in rehabilitation were described by Landrum, et al (1995): 

 

Level 0- Physiologic instability which is immediately after the onset of injury or illness when 

there are medical diagnostic and management problems, which need care in an acute hospital 

setting. 

 

Level 1- Physiologic stability First and most basic outcome level, all major medical and 

physiological problems addressed and appropriately managed. 

 

Level 2- Physiologic maintenance which is the achievement and preservation of immediate and 

long-term physiologic health within the individual. 

 

Level 3- Residential reintegration which includes performing self-care, mobility, communication, 

safety and home management at a level which allows the individual to function in their 

residential setting. 
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Level 4- Community reintegration which focusses on the achievement of an appropriate level of 

function within the community. This includes self-management, social interactions, community 

mobility, home-making capabilities, financial management, as well as self-directed health 

monitoring and recreational activities. 

 

Level 5- Productive activity, which is the establishment of the individual in productive activities 

within his/her capacity. This may involve vocational activities and return to work. 

 

Levels 0-2 should be achieved in acute hospitals, level 3 should be achieved through in- or out-

patient rehabilitation, and levels 4-5 should be achieved through community based rehabilitation 

(Henn, 2009). The author feels that this method of measuring rehabilitation outcomes is 

valuable enough to use throughout the rehabilitation process, as only once an individual has 

achieved one level may they move on to achieve the following level. 

In the acute hospital the initial management of spinal cord injuries can either be surgical or 

conservative depending on the stability and extent of the injury itself (Longo et al., 2011). During 

conservative management of injuries and occasionally after surgical fixation of injuries the 

surgeon will prescribe a TLSO (thoracolumbarsacral orthoses) for 6-12 weeks during the initial 

healing and stabilisation phase. A TLSO can be used for spinal immobilisation after surgery or 

after traumatic injury (Longo et al., 2011). 

 

A TLSO is an external apparatus that is applied to the body to correct deformity, reduce axial 

loading on the spine, limit the motion of thoracolumbar flexion and extension, as well as limit 

lateral trunk flexion (Jegede et al., 2011). In general, TLSOs extend from the sacrum to above 

the inferior angle of the scapulae and are used to support and stabilise the trunk post truncal 

paralysis or post spinal fusion (Longo et al., 2011). TLSOs can increase intra-abdominal 

pressure (which in turn decreases the load on the spine/intervertebral discs by transmission of 

the load to the surrounding soft tissues) (Jegede et al., 2011). They also cause an increase in 

oxygen consumption/energy expenditure making normal activities of daily living more strenuous 

and difficult (Jegede et al., 2011). 

 

Individuals with SCI receive intensive in-patient rehabilitation to enhance their independence 

and function with their newly acquired disability (Henn, 2009). Beginning rehabilitation as soon 

as possible after an acute SCI has been linked with higher functional efficiency and more 
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favourable level of functional ability (Scivoletto et al., 2005, Sumida et al., 2001). It is also 

advisable to begin rehabilitation as soon as possible before secondary complications develop 

leading to secondary disability (van der Putten et al., 2001). Schonherr et al. (1999) reported 

that a functional improvement after SCI is expected to occur most rapidly during in-patient 

rehabilitation. Rehabilitation tries to enhance the residual functional abilities of individuals that 

have acquired a disabling impairment such as a SCI. It includes a multi-disciplinary group of 

evaluative, diagnostic and therapeutic services rendered by doctors, nurses, physiotherapists, 

occupational therapists, orthotists, psychologists, social workers and other healthcare workers 

(Landrum et al., 1995).  

 

 

It proved difficult to find literature detailing the specific rehabilitation programs for individuals 

with SCI. Henn (2009), described examples of certain aspects that should be included in a 

rehabilitation program for individuals with paraplegia: 

 

 Self-care skills, including activities of daily living (ADLs) which are; feeding, grooming, 

bathing, dressing, and toileting. 

 Physical care including nutritional needs, skin care, and prevention of pressure sores. 

 Mobility skills, including all functional transfers (wheelchair to bed, floor, car, toilet), and 

wheelchair dexterity skills (propelling in all directions, ascending a curb) 

 Socialization skills, including interacting with others (with and without a disability) at 

home and within the community. 

 Vocational training including work-related skills and possible return to work. 

 Psychological counselling to identify problems and solutions for behavioural, and 

emotional issues, 

 Family support including assistance with adapting to lifestyle changes, financial 

concerns, and discharge planning. 

 Education for the patient and family, including training about SCI, home care needs, and 

possible adaptive needs. 

Functional goals for each individual in rehabilitation are made according to the functional 

limitations found in the above aspects; these goals are measured and monitored continuously 

throughout the rehabilitation process by using objective outcome measuring tools (Henn, 2009). 
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A higher incidence of complications post SCI during rehabilitation is related to a lower level of 

physical activity and functional outcome (Noreau et al., 2000; Bloemen-Vrencken et al., 2005). 

SCI is frequently followed by complications, which add to the detrimental effect that the loss of 

motor, sensory and autonomic function have on an individual’s health (Haisma et al., 2007).  

The range of complications that may occur post SCI can be categorised into neurological 

complications and secondary complications. Where neurological complications result from the 

actual SCI itself following the interruption of the nervous system (examples: neuropathic pain 

and spasticity) (Haisma et al., 2007). Secondary complications follow the subsequent loss of 

sensation and motor control, loss of bladder control or reduced mobility (example: pressure 

sores) (Haisma et al., 2007).  Complications may interfere with, or delay the start of active 

rehabilitation and may frequently lead to re-hospitalisation during rehabilitation (Haisma et al., 

2007). Individuals with a SCI as well as the rehabilitation therapy team should be fully educated 

about potential complications post SCI in order to prevent the occurrence of these (Haisma et 

al., 2007). The author agrees strongly with this literature as it is valuable enough to incorporate 

into clinical practice. If there is adequate education for the individual as well as the rehabilitation 

team, complications may be prevented before they become a negatively influencing factor on 

the individuals functioning. 

 

2.5 Factors that influence the functional ability in individuals with spinal cord injury  

There is limited literature that captures the range of factors that are likely to influence an 

individual’s functional ability after SCI. Scivoletto et al. (2005) described 27 potential factors that 

could influence function which are grouped into five domains: health, physical, emotional, social, 

and equipment. Physical factors included loss of strength, pain, joint stiffness, fatigue, increased 

weight and health factors which included bowel dysfunction and general medical difficulties 

(Scivoletto et al., 2005). The nature and the severity of the physical impairments and activity 

limitations are dependent on the severity and site of the lesion (McKinley et al., 2007). 

Individuals with a SCI experience loss of sensation and loss of motor function which may affect 

the individual’s daily functioning (McKinley et al., 2007).  

 

2.5.1 Gender 

The influence of gender on functional outcome after SCI has not been widely investigated 

(Furlan et al., 2005). Research suggests that there is a shift in the demographics of acute SCI 

with an increasing incidence in elderly woman (Furlan et al., 2005). During rehabilitation 
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hospitalisation 44.7% of men and 52.9% women develop secondary complications without any 

significant gender-related differences (Furlan et al., 2005). Men with motor complete injuries had 

higher functional motor scores at discharge from rehabilitation than females (Sipski et al., 2004). 

Depending on the severity and level of neurological injury, men have been found to perform 

better than women at rehabilitation (Sipski et al., 2004). Women have been found to have more 

natural neurologic recovery than men; however, for a specific level of injury and degree of injury, 

men tend to do better functionally than women at time of discharge from in-patient rehabilitation 

(Sipski et al., 2004). This difference between women and men that is reported by Sipski et al. 

(2004) is due to the tendency for women with complete motor injuries to be less independent 

and require more assistance than men with the same level of injury with mobility and self-care 

tasks (Sipski et al., 2004).  

 

Another study revealed that there were no significant gender related differences on the FIM 

functional motor score on admission and discharge from rehabilitation (Greenwald et al., 2001).  

There was no gender-related difference in acute rehabilitation length of stay, and gender was 

not a significant factor in the functional outcome after acute rehabilitation (Greenwald et al., 

2001). Greenwald et al. (2001) used a matching process in their methodologies to alleviate 

mediating factors by controlling for age, neurological classification of injury and ASIA motor 

score. The mediating factors mentioned in Greenwald et al. (2001) are the number of men 

sustaining SCI’s, the young age at which men are likely to sustain a SCI, and the greater 

severity of SCI in young men. When the abovementioned factors were eliminated by matching 

the sample there was no significant functional discharge difference between males and females.  

 

The literature reflected contrasting results in studies where men were found to be more 

functional than women at discharge from rehabilitation, and other studies where gender was not 

a significant factor in the functional outcome after in-patient rehabilitation. 

 

2.5.2 Age 

Scivolletto et al. (2005) found a negative association between increased age and functional 

ability in their study on individuals who had SCI resulting in paraplegia. They also established 

that the age of the individual at the onset of disability and the extent of the individual’s disability 

at admission to rehabilitation are strong prognostic factors which may influence the amount of 

functional recovery that the individual may have (Scivoletto et al., 2005). In individuals with 
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paraplegia and of an increased age appear to have adversely affect functional outcome and 

LOS (Cifu et al., 1999). 

 

Dudley-Javoroski and Shields (2006) found a positive correlation between subject age and the 

number of complications. Osterthun et al. (2009) found that the influence of age on functional 

outcome may be based on a reduced ability to recover from and also the effect of possible co-

morbidities in elderly individuals. This literature reflects that if older individuals are more 

susceptible to developing complications, and have a reduced ability to recover from 

complications, that they will be less functional at the end of their rehabilitation (Osterthun et al., 

2009). From this it is possible to infer that increased age in individuals with a SCI leads to 

decreased functional ability. 

 

2.5.3 Traumatic spinal cord injury and non-traumatic spinal cord injury  

There are numerous causes for SCI. They can be categorised into traumatic SCI (Motor vehicle 

accident, falls, violence, sports) and non traumatic spinal cord injury (tumors, stenosis, 

infections, vascular injuries) (Eng and Miller, 2008). Traumatic spinal cord injuries are more 

common than non traumatic spinal cord injuries (Eng and Miller, 2008).  

 

American individuals with non traumatic complete and incomplete paraplegia were found to 

have lower rehabilitation discharge functional scores than those with traumatic SCI in a study by 

McKinley et al. (1999). In later studies McKinley et al. (2001) found that individuals with 

traumatic SCI achieved greater overall functional outcomes when compared to those that were 

achieved by individuals with non traumatic SCI after rehabilitation. Those individuals with non-

traumatic SCI had shorter rehabilitation LOS than those with traumatic SCI (McKinley et al., 

2001). Some non-traumatic SCI can be linked with medical co-morbidities necessitating 

palliative care of the individual and poor medical prognosis, in these instances, rehabilitation 

LOS is shorter in these individuals when compared to those with traumatic SCI and serves to 

train caregivers and assign the individual appropriate assistive devices and mobility aids before 

discharge to palliative care.  Individuals with traumatic SCI and a higher degree of disability had 

almost twice the LOS to those with non-traumatic SCI and a less degree of disability (McKinley 

et al., 2001). An Individual with a higher degree of disability had slower functional improvements 

and therefore required a longer time to achieve rehabilitation outcomes and therefore had 

longer LOS than those with lesser disabilities (Ronen et al., 2004).   
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The literature shows that individuals with a traumatic SCI have higher functional abilities at 

discharge from rehabilitation than those individuals who have a non-traumatic SCI.  

 

2.5.4 Severity and level of lesion 

Internationally SCI are classified according to the ASIA international standards for neurological 

classification of SCI (Maynard et al., 1997). According to these standards the neurological level 

of an injury is defined as the most caudal segment of the spinal cord which has normal motor 

and sensory function.  Depending on the combination of severity of SCI and level of the SCI, an 

individual’s functional ability may, to some extent be determined by the level of injury 

(Bluvshtein et al., 2011).  

 

A high level paraplegic injury is a SCI between thoracic vertebrae T2-T9, a low level paraplegic 

injury is a SCI between spinal levels T10-S5 (Long and Lawton, 1955). The main difference 

between the two groups is that the low level injury group has innervation of all the chest wall 

and abdominal muscles. Abdominal muscles are used for balance and trunk stability therefore 

positively influencing the ability to perform activity of daily living tasks and physical mobility skills 

(Long and Lawton, 1955). 

 

The more muscles that are fully innervated the better strength and balance an individual will 

have and therefore it is likely that an individual with a lower level lesion will have a higher 

functional ability than an individual with a higher level of lesion (Schonherr et al., 1999). The 

abovementioned study also found that patients with permanent complete and sensory 

incomplete lesions (ASIA A and B) showed substantial functional improvement during 

rehabilitation (Schonherr et al., 1999).   

 

2.5.5 Time to admission to a rehabilitation hospital and length of stay in a rehabilitation 

hospital 

Time to admission to a rehabilitation hospital 

“Time to admission” (TTA) refers to the interval of time (days) between the date of the SCI and 

the date of admittance into a rehabilitation unit.  It varies in different countries and may depend 

on the clinical course of the acute phase of the injury or the number of available beds in the 

rehabilitation wards. Rehabilitation can only begin once the individual’s acute medical condition 



    16 

 
 

has been stabilised and therefore rehabilitation can be delayed due to an individual’s co-

morbidities (Scivoletto et al., 2005). 

 

The length of time before admission into rehabilitation and the degree of one’s disability whilst in 

a rehabilitation hospital have been identified as strong prognostic factors influencing the level of 

functional ability of these individuals, where a longer TTA combined with a higher degree of 

disability are associated with lower functional outcomes when compared to those with a shorter 

TTA and lesser degree of disability (Scivoletto et al., 2005). Complications that arise during the 

acute phase post SCI may lead to an increased acute hospital LOS and therefore an increased 

TTA to the rehabilitation hospital. 

 

During the acute post-injury phase, there is specialised management of spinal fractures and 

other injuries as well as the prevention of secondary complications such as pressure sores, 

deep vein thrombosis and infections (Henn, 2009). When these prevention measures of 

secondary complications fail at the acute hospital, there is often a delay in the individual being 

admitted into a rehabilitation hospital (Henn, 2009). Statistics available from a private 

rehabilitation facility in Johannesburg South Africa show that the time to admission to the 

rehabilitation hospital is one to two weeks post injury but can be as long as six weeks post injury 

where medical complications necessitate longer periods of acute care  (Henn, 2009). In the 

study by Henn (2009), 75% of the subjects were admitted into rehabilitation within one month 

post injury, the other 25% of the study participants were admitted into rehabilitation between 30-

56 days post injury. Henn (2009)’s study did not look at associations between the TTA and 

functional ability at discharge from rehabilitation. 

 

An individual’s admission to a rehabilitation facility may also be delayed due to rehabilitation bed 

unavailability or acute phase medical instability in the acute hospital (Celani et al., 2001). 

Benefits of short time to admission include shorter hospitalisation and therefore reduced 

incidences of new secondary complications including pressure sores, contractures and bladder 

dysfunction (Celani et al., 2001). Celani et al. (2001) found that there was an average time to 

admission of 55 days after a traumatic SCI, and 167 days for non-traumatic SCI. Similar results 

were found by Scivoletto et al. (2005) with a TTA of 57 days after traumatic SCI. In the study by 

Celani et al. (2001) it recommends that patient management before rehabilitation (TTA) should 

be shortened as much as possible. The lapse of time before an individual’s admission into a 
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rehabilitation center (TTA) determines the length of rehabilitative hospitalisation (LOS) (Celani et 

al., 2001). A shorter TTA is linked with longer LOS and a longer LOS is associated with a higher 

discharge functional ability (Celani et al., 2001), therefore it can be inferred that short TTA into 

rehabilitation may lead to a higher functional ability at discharge from rehabilitation. In contrast 

to Celani et al. (2001), the study performed by Scivoletto et al. (2005) showed that their subjects 

with short TTA had shorter LOS but also higher functional efficiency, the authors believe that the 

better functional ability in their subjects were caused by the effects of early intervention and not 

the LOS directly.  

 

Length of hospital stay  

Length of stay at one of the rehabilitation hospitals in Johannesburg, for rehabilitation of an 

individual with complete paraplegia was set at 12 weeks (86 days) baseline to achieve all 

necessary functional goals (Henn, 2009). It is often found that the funder is not willing to pay for 

12 weeks of in-patient rehabilitation and the individual may be discharged from the rehabilitation 

hospital before they have achieved a reasonable degree of physical independence (Henn, 

2009). This in turn places a burden on family of the individual with a SCI as the individual 

requires an increased level of caring and assistance, which prolongs the process of re-

integration into community and family life (Henn, 2009).  

 

Ronen et al. (2004) describes a trend for progressively shorter length of stay in rehabilitation 

hospitals over the past decade. The higher the level of SCI the longer the LOS, but LOS is 

dependent on completeness of lesion (Ronen et al., 2004). It has been shown that individuals 

with incomplete injuries have longer length of stay than those with complete injuries (Ronen et 

al., 2004). This could be due to individuals with incomplete injuries experiencing neurological 

change and return of movement, if there are additional neurological levels with complete 

innervation, more rehabilitation time will be required to maximise the functional gains that come 

with additional fully innervated muscles (Ronen et al., 2004). Whereas individuals with a 

complete lesion will not change neurologically and therefore their rehabilitation goals and 

expected functional outcome remain the same throughout the rehabilitation process (Ronen et 

al., 2004). Average international LOS values were as follows; 20-74 days in the USA (McKinley 

et al., 2002), 56-61 days in Australia (New et al., 2005), 91-143 days in Italy (Celani et al., 

2001), 150 days in Bangladesh (Sconherr et al., 1996) 154 days in Netherlands (Hoque et al., 
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1999),  198-222 days in Spain (Bravo et al., 1993), and 149-285 days in Denmark (Biering-

Sorensen et al., 1990). 

 

Length of stay in a rehabilitation unit may influence the functional achievements of individuals 

with spinal cord injuries (Ronen et al., 2004). Longer LOS is associated with a higher functional 

gain (McKinley et al., 2002; Ronen et al., 2004). Individuals with a more complicated clinical 

condition have a slower functional gain and therefore required longer time to achieve 

rehabilitation outcomes and therefore have a longer length of stay, than those with a less 

complicated clinical condition (Ronen et al., 2004).  

 

In South Africa patients’ medical care and rehabilitation is paid for by one of the following 

funders; medical aid funds, workman’s compensation for injury on duty as defined by the 

Compensation for Occupational Injuries and Diseases Act (COIDA), government funded, or 

privately funded by the patient and their family. There is an increasing need to cut expenses by 

funders and this reduces the length of stay individuals receive in a rehabilitation unit (Ronen et 

al., 2004). From the above literature it can be inferred that LOS restrictions put in place by 

funders may negatively impact on the functional ability of an individual with SCI.    

 

A longer TTA combined with a higher degree of disability is associated with lower functional 

outcomes (Scivoletto et al., 2005), and a longer LOS in a rehabilitation unit is associated with a 

higher functional gain (McKinley et al., 2002; Ronen et al., 2004). 

 

2.5.6 Spasticity and limited range of movement in lower limbs 

Noreau et al. (2000) defined spasticity as a motor disorder that is characterised by a velocity-

dependent increase in the tonic stretch reflexes (muscle tone) with exaggerated tendon jerks, 

resulting from hyper-excitability of the stretch reflex. Up to 70% of individuals with SCI develop 

spasticity that may cause considerable disability (Noreau et al., 2000). Spasticity may take 

months or years to develop after the acute SCI and it may lead to an increased loss of function 

and re-hospitalisation (Noreau et al., 2000). SCI results in varying degrees of paresis; this 

paresis leads to adaptive shortening of muscles that changes the afferent input that is going to 

the spinal cord. This in turn exacerbates the spasticity and causes the development of 

contractures, limited range of movement, abnormal positioning and further loss of function 

(Gracies, 2005). 
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Light to moderate spasticity may have a positive effect on function post SCI, as spasticity may 

make it possible for patients with lower limb paresis to attain a standing function and also allow 

more ease of transfers (Adams and Hicks, 2005). Severe spasticity may contribute to decreased 

functional ability, contractures (decreased ROM), incorrect posture, pressure sores and pain 

(Yelnik et al., 2010). Spasticity can prevent functional independence; by preventing transfers, 

affecting seating, affecting placement of legs in a wheelchair which can lead to pressure sores 

and pain (Yelnik et al., 2010).  Severe spasticity has been shown to have a negative effect on 

an individual’s functional ability post SCI (Yelnik et al., 2010).   

 

The following are non-medical interventions which have been found to decrease spasticity and 

can begin within the acute phase post SCI, and continue through to the chronic phase post SCI: 

TENS (Transcutaneous electrical nerve stimulation), rhythmic passive movements neural 

facilitation techniques,  prolonged standing, passive cycling movements or other methods of 

producing muscle stretch (Kakebeeke et al., 2005 and Kirchblum 1999). The effective clinical 

management of spasticity requires an individualised and often a combination approach of 

medical/pharmaceutical and non-medical/pharmaceutical interventions. Botulinum neurotoxin 

has been found to improve muscle spasticity in individuals with SCI when used on its own or in 

combination with other interventions (Richardson et al., 2000). 

 

An additional causative factor of reduced range of movement in individuals with SCI could be 

from the presence of heterotopic ossification. Heterotopic ossification forms through a typical 

process beginning with the formation of a protein mixture created by bone cells (osteoid) that 

eventually calcifies within a matter of weeks after an individual’s injury (Pape et al., 2001). In the 

following few months, the calcified osteoid remodels and matures into well-organised trabecular 

bone, this restricts the range of movement available at the affected joint (Pape et al., 2001). The 

symptoms of heterotopic ossification may appear 3-12 weeks after the SCI. SCI patients 

typically present with joint and muscle pain, parasthesias and tissue swelling in the involved 

area, sometimes accompanied by mild fever (Schuetz et al., 2005). Limited range of movement 

has been shown to have a negative effect on an individual’s functional ability post SCI (Yelnik et 

al., 2010).   
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2.5.7 Pressure sores  

The prevalence of pressure sores in persons with a SCI varies, but is estimated to range from 

8% within the first year post injury to as high as 33% of persons with SCI who reside in the 

community (Byrne and Salzberg, 1996).  The annual incidence rates of pressure sores post SCI 

range from 20-31% (Byrne and Salzberg, 1996). In a study performed in Dutch rehabilitation 

units in the Netherlands it was recorded that during acute care or rehabilitation, 34% of the 

individuals developed at least one pressure ulcer (Verschueren et al., 2011). In the same study 

the occurrence of pressure ulcers was 36.5% during the acute hospital phase and 39.4% during 

the functional rehabilitation hospital phase (Verschueren et al., 2011). 

 

Pressure sores are a frequent and potentially life threatening complication of SCI that have the 

potential to interfere with the physical well-being and overall functioning of an individual 

(Verschueren et al., 2011). A pressure sore is developed after an externally applied pressure is 

applied for a prolonged period of time (Verschueren et al., 2011). Less extensive pressure sores 

of stage I and II, according to the EPUAP Wound Classification System, comprise 75% of total 

number of ulcers, leaving 25% for more severe stage III and IV (Verschueren et al., 2011). 

Pressure sores remain among the most common secondary conditions after SCI, and are also 

among the leading causes for unplanned re-hospitalisations of people with SCI, resulting in 

longer hospital stays and prolongs the period of time to achieve functional goals (Chen et al., 

2005). 

 

Maintenance of already existing pressure sores includes the individual avoiding any pressure to 

that area until the sore is fully healed (example: if an individual has a sacral pressure sore they 

will not be allowed to sit or lie supine until the wound is fully healed). This may delay the 

individual’s functional ability as it leads to prolonged periods of immobility, increased LOS, 

funders refusing to pay for further rehabilitation, as well as a delay in the correct seating of the 

individual and their acquisition of wheelchair skills (Chen et al., 2005).  

 

2.5.8 Urinary tract infection (UTI)  

UTI’s are responsible for major morbidity and mortality in individuals with a SCI. They are one of 

the most common medical complications that are experienced by individuals with a SCI 

(Opperman, 2010).  UTI’s can intensify the experience of disability; threaten the survival, long-

term health, dignity, mobility and independence of an individual with a SCI (Opperman, 2010). 
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After a SCI it has been found that an individual will experience between 1.82 and 2.6 

symptomatic UTI’s per year (Opperman, 2010). 

 

Factors that may be responsible for a high incidence of UTI’s in the SCI population include; 

neurogenic bladder, stagnant residual urine, incomplete voiding, catheter use, invasive 

procedures without antibiotic prophylaxis and raised intravesical pressure (Opperman, 2010). 

Signs and symptoms of UTI in SCI include fever, discomfort or pain over the kidney and lower 

back area, urinary incontinence, autonomic hyperreflexia, increased spasticity, cloudy urine with 

an increased odour, malaise, lethargy, or a sense of unease (Garcia et al., 2003). These will 

lead to an individual being reluctant to participate in physical rehabilitation sessions, be around 

other people, have less physical activity, and as a result this may negatively impact on the 

overall functioning of the individual (Garcia et al., 2003).  

 

2.5.9 Pain post SCI 

Pain post SCI can be divided into two categories: musculoskeletal pain and neurogenic pain. 

Musculoskeletal pain is nociceptive pain originating from bone, joint or muscle structures 

following trauma or overuse. Neurogenic pain is defined as pain at or below the level of injury, 

originating from SCI or trauma (Haisma et al., 2007). It has been shown that pain is often a 

severe complication of SCI (Dudley-Javoroski and Shields, 2006).  

 

There are two unique types of longstanding neuropathic pain which can be recognised in 

individuals with spinal cord injury. The first is segmentally distributed pain at the level of the 

lesion which is due to nerve root entrapment or direct segmental deafferentation (Sjolund, 

2002). The second is pain in the body below the level of the lesion, often with late onset; this is 

evoked by the original spinal lesion, or by secondary changes at higher levels of somatosensory 

systems (Sjolund, 2002). The prevalence of pain amounts for 60-70% and is rated to be severe 

in 20-40% of cases (Cairns et al., 1996; Rintala et al., 1998).  

 

Studies have described an incidence of pain post SCI from 48-94%, and estimates that 

disabling severe pain ranges between 11-34% post SCI (Cairns et al., 1996). In another more 

recent study it was found that pain after SCI can range from 35%-73% of individuals post injury 

(Nash et al., 2008). It has been shown that it is the severity of pain and not paralysis that 

stopped individuals from functioning independently and stopped their social activity (Turner et 
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al., 2004). In one study, the timing of the development of pain in 901 individuals with a spinal 

cord injury was studied, it was reported that the pain started immediately after the SCI in 34% of 

people (Turner et al., 2004). This would mean that during the individuals in-patient rehabilitation 

stay, pain may be a limiting factor on an individual’s achievement of goals and therefore may 

negatively affect the functional ability of the individual at discharge from in-patient rehabilitation 

(Turner et al., 2004). Pain after a SCI has been found to start within the first six months 

following the injury (Turner and Cardenas, 1999). Sjolund, (2002) reported that up to 60% of 

individuals with post-traumatic paraplegia suffer from severe, continuous, lancinating pain. Pain 

can be as important as absent movement and mobility, in causing decreased functional ability 

(Sjolund, 2002).  

 

Shoulder pain is one of the most common types of musculoskeletal pain that follows a SCI. It is 

often the result of increased physical demands on the upper limbs, or over use of the upper 

limbs as the individual with SCI compensates for loss of lower limb functioning (Curtis et al., 

1999). Shoulder pain is exacerbated by placing increased physical demands on the shoulders 

as an individual with paraplegia does during activities of daily living and mobility tasks such as 

transfers and wheelchair dexterity. This may lead to the individual being reluctant to participate 

fully in ADL’s and mobility tasks to try and avoid pain and therefore be less functional than 

individuals with no pain (Curtis et al., 1999).   

 

2.6 Review of instrumentation 

2.6.1 American Spinal Injury Association (ASIA) classification 

The ASIA classification scale of neurological impairment is used in SCI rehabilitation to describe 

the level and completeness of the lesion (Maynard et al., 1997). These standards are endorsed 

by the International Spinal Cord Society.  Both the motor and sensory components are tested 

clinically during an examination (Maynard et al., 1997). The term paraplegia refers to an 

impairment or loss of motor and/or sensory function in the thoracic and lumbar segments of the 

spinal cord (Maynard et al., 1997). Motor function is measured according to the Oxford grading 

of muscle strength where normal muscle strength is a grade 3/5 and normal sensation is 

recorded as 2/2 (Maynard et al., 1997). The abovementioned standards were developed by the 

American Spinal Injury Association (ASIA) for assessing the neurological deficit in patients with 

SCI and for classifying the injury (Cohen and Bartko, 1994).  
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The ASIA Impairment Scale (AIS) reflects the completeness of the lesion (Maynard et al., 1997). 

A = A complete lesion, no sensory or motor function is preserved below the level of the 

lesion. 

B = Sensory incomplete lesion (including segments S4-S5), but no                                                                        

       motor function below the level of lesion. 

C = Sensory and motor incomplete but more than half of the 10 pairs of 

       key muscles have strength of less than Grade 3 on a scale 0–5. 

D = Sensory and motor incomplete, at least half of the key muscles have strength of greater                                                                                                                                                                      

or equal to Grade 3. 

E = Sensory and motor function normal. 

 

The standards are accompanied by a reference manual, which gives detailed explanation on 

how to perform motor and sensory neurological examination and how to classify the SCI based 

on the results of the examination (Cohen and Bartko,1994) (Appendix F) . Very good levels of 

agreement between two examiners in all components of the ASIA neurological examination 

have been found (Savic et al., 2007). This confirms that changes in total ASIA scores and in 

neurological levels of injury are reliable outcome measures in clinical research with one or more 

examiner (Savic et al., 2007).  

 

The ASIA motor scoring system uses ten muscle groups in the body to represent the motor 

innervation by the cervical and lumbosacral segments of the spinal cord. It excludes certain 

muscles (e.g. the hamstring muscles) as the segmental levels that innervate these muscles are 

already represented by other muscle groups (Maynard et al., 1997). The ASIA motor scoring 

system does not include the abdominal muscles (i.e. T10-11) as the thoracic spinal levels are 

much easier to determine from sensory dermatome levels than motor levels (Maynard et al., 

1997). Each of the ten muscle group’s strength is tested using the Oxford Scale. The Oxford 

Scale is a 0-5 scale of 0-5 grades of different muscle strengths;  

 0-  Total paralysis  

 1-  Palpable or visible contraction 

 2-  Active movement, full range of movement, gravity eliminated 

 3-  Active movement, full range of movement, against gravity 

 4- Active movement, full range of movement, against gravity and provides some 

resistance 
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 5- Active movement, full range of movement, against gravity and provides normal 

resistance 

A score out of five is given for each of the ten muscle groups and then a total motor score out of 

50 is calculated (Maynard et al., 1997). 

 

2.6.2 SCIM III- Spinal Cord Independence Measure version III 

The Spinal cord independence measure III is used to determine the level of functional ability. It 

is a comprehensive self-care and mobility ability rating scale for people with a SCI (Itzkovich et 

al., 2007). It was designed by Professor Amiram Catz and Professor M. Itzkovich at Lowenstein 

Rehabilitation hospital in Israel.  It assesses the ability of persons with SCI performing basic 

everyday tasks and it also takes into account the economic burden of disability (Itzkovich et al., 

2007). There are three versions of the SCIM scale. Versions I, developed in 1997, and II, 

developed in 2001, have had their validity, reliability and advantages proven in several 

publications (Itzkovich et al., 2007). The SCIM version III, refined in 2007, was used in this 

study; it is the latest version of the scale. The validity and reliability of this version has been 

proven in a multi-cultural setup and by rach-analysis.Inter-rater reliability: total agreement was 

found between 74.5% and 96.2%, in 13 of the 18 tasks the total agreement was above 80.0%. 

Kappa coefficients ranged between 0.63 and 0.82, and were statistically significant for all tasks 

(p<0.001) with intraclass correlation coefficient values above 0.94 for the total SCIM III score 

and for all SCIM III subscales.  

 

Pearson correlation coefficients between SCIM III and FIM were 0.79 (p<0.001) for the first rater 

and 0.78 (p<0.001) for the second rater (Itzkovich et al., 2007). It was found that the 

responsiveness of SCIM III was better than that of the FIM in the following subscales: 

respiration, sphincter management, and mobility indoors and outdoors. The SCIM III is an 

efficient measure for the functional assessment of individuals with a SCI (Itzkovich et al., 2007).  

The criterion related concurrent validity of the scale is supported by the high correlation between 

the FIM and the SCIM. The SCIM has been found to be more responsive to change in function 

of persons with SCI when compared to the FIM (Itzkovich et al., 2007; Segal et al., 1993; Roth 

et al., 1990).  

 

The SCIM III has three subscales:  

1. Self-care, which includes six tasks and makes up 20 points. 
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2. Respiratory and sphincter management, which includes four tasks and makes up 40 

points. 

3. Mobility, which is further separated into room/toilet and indoors/outdoors. Mobility has 

nine tasks and makes up 40 points. 

 

The total score may range from 0-100 where a higher score denotes a higher level of functional 

independence (Itzkovich et al., 2007) (Appendix E). Although higher scores represent higher 

functional ability, an individual with a total score below a minimal value (which is the sum of the 

minimal item scores in each section representing independent functioning, which is a score of 

70 for SCIM III) is not functionally independent (Bluvshtein et al., 2012). Higher SCIM III scores 

indicate better execution of more difficult functional tasks. In contrast, lower scores indicate that 

a higher amount of assistance is required to complete a functional task (Bluvshtein et al., 2012). 

SCIM III grading can be safely used to identify the functional status of individuals with 

paraplegia (Bluvshtein et al., 2012). 

 

The SCIM III is a user friendly scoring system that is in the form of a detailed check list, it can be 

safely used for clinical and research trials including international multi-centre and multi-cultural 

studies (Itzkovich et al., 2007). The scoring criteria are detailed in the evaluation form, which 

eliminates the need for a manual. The SCIM III is an efficient measure for functional 

assessment of patients with SCI and can be safely used for clinical and research trials including 

international multi-centre and multi-cultural studies (Itzkovich et al., 2007). 

 

The SCIM defines individual capacity on the basis of the individual’s comfort, medical condition, 

and economic burden, therefore an activity achieved with costlier or more challenging assistive 

devices or that is associated with medical short comings is considered to be of lower value and 

therefore scored lower than activities achieved without such devices and short comings 

(Itzkovich et al., 2007). 

. 

2.7 Conclusion 

This literature review was conducted to find information about the level of functional ability of 

individuals with paraplegia, as well the demographic and physical factors of the study 

population, and the physical and demographic factors that influence the functional ability of 

individuals with paraplegia at discharge from in-patient rehabilitation.  The literature confirmed 
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that there are factors that influence the functional ability in individuals with paraplegia. From 

literature the five most common factors that may affect the functional outcome of persons with 

SCI at discharge from an inpatient rehabilitation unit were: age at onset of injury, neurological 

level of injury, early versus delayed admission to spinal cord injury rehabilitation units (time to 

admission), presence of a pressure sore and urinary tract infection. A review of the literature 

was conducted focussing on each of the outcome measure instruments used, in order to ensure 

that all were valid, reliable, and appropriate for the study.  
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CHAPTER 3 

 

3. METHODOLOGY 

 

3.1 Introduction 

This chapter describes the study design, the subject sample, ethical considerations, and the 

pilot study. A description of the instruments and procedures that were used for data collection is 

also provided.  

 

3.2 Type of study 

This was a cross-sectional, observational study design.   

 

3.3 Study population 

 

3.3.1 Source of subjects  

Patients for this study were recruited from Netcare rehabilitation hospital (private) and 

Natalspruit hospital spinal rehabilitation unit (government) in the South Gauteng region. Netcare 

rehabilitation hospital is a private healthcare facility which has spinal cord injury unit and 

Natalspruit hospital is a state run hospital which also has a spinal cord injury rehabilitation unit. 

Prior to data collection, the Gauteng department of health, managing director, Chairperson of 

Physicians Advisory Board of Netcare Rehabilitation Hospital and hospital manager were sent 

letters requesting permission to conduct research within their facility (Appendices H-K). 

 

3.3.2 Sample size and selection 

All consecutive patients who fitted the inclusion criteria for the study and that were nearing the 

date of discharge from in-patient rehabilitation during the period of data collection were 

approached to be included in the study. From literature the five most common factors that may 

affect the functional outcome of persons with SCI at discharge from an inpatient rehabilitation 

unit were: age at onset of injury, neurological level of injury, early versus delayed admission to 

spinal cord injury rehabilitation units (time to admission), presence of a pressure sore and 

urinary tract infection. For every factor that is considered to have a possibility of influencing the 
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results of the study, at least ten patients are required (Nunnaly, 1978). Therefore the minimum 

sample size for this study was 50 participants. 

 

3.3.2.1 Inclusion criteria: Male and female individuals with traumatic and non-traumatic SCI 

resulting in paraplegia, ASIA classifications A and B, who were above 18 years for consent 

purposes, and at Netcare rehabilitation hospital or Natalspruit hospital’s spinal cord 

rehabilitation unit . 

 

3.3.2.2 Exclusion criteria: Individuals with additional central nervous system lesions, 

located outside of the spinal cord or who had additional peripheral nervous system 

pathology.  Individuals with unstable vital signs and any patients with pre-existing physical 

disability (prior to SCI), as well as those with mobility and cognitive problems prior to SCI, 

which are likely to impair daily function.  

 

3.4 Instrumentation and outcome measures 

3.4.1 Self-designed questionnaire 

A self-designed questionnaire was developed and used to establish the factors that 

influence the level of functional ability in individuals with SCI at discharge from an in-patient 

rehabilitation unit. The questionnaire had three sections: 

Section A: The first section of this questionnaire was used to collect demographic details 

of the target population. This included name, phone numbers and postal addresses for 

feedback once the study was complete. This was filed separately and coded to ensure 

the participant’s autonomy. 

Section B: The second section was used to record possible demographic and physical 

factors which could influence the function of each participant. This included: date of 

injury, date of discharge from acute hospital, date of admission to rehabilitation facility 

(TTA), date of discharge from rehabilitation facility (LOS), neurological injury level, age at 

onset of injury, gender, race, and set bladder and bowel routine. 

Section C: The third section was used to determine if participants experienced any 

secondary complications since their injury that could affect their rehabilitation or length of 

stay (including reasons for early or delayed discharge; medical aid, government, 

Workman’s Compensation Act or private patient). Secondary complications experienced 

during hospital stay (e.g. pressure sore from acute hospital or a pressure sore from 
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rehabilitation hospital, urinary tract infection, pain, contractures or limited range of 

movement, and uncontrolled movements or spasticity of the lower limbs) were also 

captured in this section.  

 

3.4.2 American Spinal Injury Association (ASIA) classification 

The ASIA classification scale of neurological impairment was used to establish the level and 

completeness of the lesion. The completeness of the injury was determined as follows: 

A: A complete lesion, no sensory or motor function is preserved below the level of 

the   lesion 

B: Sensory incomplete lesion (including segments S4-S5), but no motor function 

below the level of lesion 

C: Sensory and motor incomplete but more than half of the 10 pairs of key muscles 

have strength of less than Grade 3 on a scale 0–5 

D: Sensory and motor incomplete, at least half of the key muscles have strength of 

greater or equal to Grade 3 

E: Sensory and motor function normal 

 

3.4.3 SCIM III- Spinal Cord Independence Measure version III 

The Spinal cord independence measure III was used to determine the level of functional 

ability post SCI. The SCIM III total score ranges from 0-100 where a higher score denotes a 

higher level of functional independence 

 

3.5 Procedure 

3.5.1 Content validity of the questionnaire 

In order to ensure the content validity of the questionnaire, experts within a spinal rehabilitation 

setting and academics were consulted to develop and analyse the questionnaire to determine if 

the questions were appropriate for the set objectives of this study. At this meeting there were 

two occupational therapists, and six physiotherapists. An additional two physiotherapists who 

have a masters degree in neurological physiotherapy and were involved in academia were also 

consulted. During the meeting the following aspects were recommended: 

 That there are three separate sections to the questionnaire instead of two, separating the 

factors which may influence function into their own section. 
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 That bladder and bowel management were separated into two different factors which 

could each individually influence function. 

 That the use of a TLSO during rehabilitation may be a factor that influences function and 

should be included in section C. 

 That respiratory tract infections and weight gain should be removed, as those are not 

factors that may influence function in individuals with paraplegia at discharge from 

rehabilitation. 

 

All of the above recommendations were accepted by all team members and the necessary 

changes were made. A reviewed draft was given to team members and the final consensus and 

acceptance of the questionnaire was made. 

 

3.5.2 Pilot study 

A pilot study was done at Netcare rehabilitation hospital to: 

 Determine the amount of time it took to complete the self-designed questionnaire, ASIA 

classification and SCIM III. 

 To check the understanding of the questionnaire and SCIM III instructions by the 

researcher and participants. 

 To check if the data could be entered on the designed data collection spread sheet. 

 To check for any unforeseen problems during the data collection process. 

 

3.5.2.1 Methodology of the pilot study 

After permission was given by the hospital manager and head of the institutional research 

committee, five participants (10% of the main study) were recruited to participate in this pilot 

study. Participants were given an information sheet on the specific details of the pilot study and 

all individuals who were willing to participate in the pilot study were asked to sign an informed 

consent form (Appendix C). 

 

The sequence of measurements that took place: 

Using each participant’s medical hospital file and in conjunction with the participant, the 

researcher completed the questionnaire and established the ASIA classification. Each of the 

participants was observed doing the tasks detailed in the SCIM III within the facilities of the 

rehabilitation unit.  All of the 50 SCIM III trials were conducted by the same researcher and in 
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the same sequence. The same researcher gave instructions to each participant before each trial 

and recorded all the data during each observation. Participants were observed on different days 

due to different discharge dates and were not allowed to watch one another completing the 

SCIM tasks to minimise participant learning which could affect the reliability of the tests. Data 

was then recorded. 

 

3.5.2.2 Results of the pilot study 

It took the following amount of time to administer the following: SCIM 30-40 minutes, ASIA 20-

30 minutes, and Questionnaire 5-10 minutes. There was full understanding of the questionnaire 

and SCIM instructions by both the researcher and participants. Data capturing forms and 

spreadsheets worked well and there were no modifications or unforeseen problems that 

occurred. 

 

3.5.2.3 Conclusion of the pilot study 

In total it took between 55 and 80 minutes to complete all aspects of the assessment.  It was an 

acceptable length of time and the shortest possible time that could be spent with each 

participant to ensure the correct data was collected and to ensure that all aspects of the 

assessment were thoroughly covered. 

 

The entire pilot study was considered successful, as there was good understanding of all 

aspects by the researcher as well as the participants, and the data entry was smooth and 

manageable with no unexpected problems. The researcher felt that everything was in order and 

ready for the main study data collection to begin. 

 

3.5.3 Main study 

The researcher sought permission to recruit patients from the spinal rehabilitation units within 

the Gauteng province. Patients that fitted the inclusion criteria and were, at that time preparing 

for their discharge from in-patient rehabilitation, identified and asked to participate in the study. 

An information sheet was handed out and written consent forms were signed by those willing to 

participate (Appendix B). At this time a file was opened and section A of the self-designed 

questionnaire was recorded and stored for feedback purposes. A number code was allocated to 

each participant’s personal detail record and to the corresponding section B and C of the self-

designed questionnaire, SCIM III and ASIA data collection forms. This was to ensure that their 



    32 

 
 

scores were anonymous. Participants were included in the study in a consecutive manner. At 

discharge from in-patient rehabilitation the self-designed questionnaire, ASIA assessment form 

and SCIM III score sheet was completed. This took place at the rehabilitation facility that the 

participant was admitted into. 

 

The sequence of measurements that took place: 

Using each participant’s medical hospital file and in conjunction with the participant, the 

researcher completed the self-designed demographic questionnaire and assessed the 

participant according to the ASIA scale. Each of the participants was observed doing each of 

the tasks detailed in the SCIM III within the rehabilitation unit.  All of the 50 SCIM III trials for 

every participant were conducted by the same researcher and in the same sequence. The 

researcher gave instructions to each participant before each trial and recorded all the data 

during each trial. Participants were not allowed to watch one another completing the SCIM III 

tasks, to minimise participant learning which could affect the reliability of the tests.  

 

The following measurements were recorded using data collection forms: ASIA scale indicating 

each participant’s neurological level, and the SCIM III score indicating the participant’s level of 

functional ability. The ASIA and SCIM III data collection forms that were used were organised 

for the logical and sequential recording of data.  All data was then recorded and analysed.   

 

3.6 Ethical considerations 

 Permission from respective hospital managers and the heads of the Institutional 

research committees was sought and granted (Appendices H-K). 

 Participants were free to withdraw from the study at any time with no prejudice and for no 

reason. 

 All the participants were required to sign a written consent form to participate in the study 

(Appendix C). 

 An information sheet was availed to the participants at the start of the study explaining all 

the possible risks and benefits of the study (Appendix B). 

 The confidentiality and anonymity of all participants was maintained by: not publicly 

divulging their names, personal details and also ensuring that their details and scores 

have been coded and will be destroyed after the study. 
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 Ethical approval for this study was granted by the University of the Witwatersrand Ethics 

Committee on Human Research (Appendix G). 

 

3.7 Data analysis 

Participants’ data was collected and captured in Microsoft Excel 2010. Data were analysed 

using descriptive statistics for age, gender, race, classification of funder, time to admission to 

rehabilitation, length of stay, ASIA motor score, all complications post SCI, and SCIM score. 

The principle analysis was to determine the factors that influence the level of functional ability in 

patients with SCI at discharge from in-patient rehabilitation. 

 

A univariate analysis was conducted in order to determine significant factors that affect function, 

using STATA 10 programme. This was followed by a multivariate analysis. In order to prevent 

the multivariate analysis from being limited, all the variables were included in the multivariate 

analysis. However, the data was not distributed normally; therefore, the data was transformed 

and then analysed using the STATA 10 programme.  
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CHAPTER 4 

 

4. RESULTS 

 

4.1 Introduction 

The objectives of this study were to establish the level of functional ability in individuals with SCI 

resulting in paraplegia, at discharge from in-patient rehabilitation and to then establish 

demographic and physical factors that influence the level of functional ability in these 

individuals. Results of this study will be presented in this chapter in the following order: 

 

4.2 Description of the demographic information of the study participants. 

4.3 Description of the physical details of the sample population. 

4.4 Functional ability of individuals post SCI resulting in paraplegia. 

4.5 Factors that influence the functional ability of individuals post SCI resulting in paraplegia. 

 

4.2 Demographic information of the study participants  

4.2.1 Age, length of stay, time to admission and ASIA motor score 

The average age, length of rehabilitation hospital stay, time to admission into rehabilitation, and 

ASIA motor score are shown in Table 4.1 below. 

 

Table 4.1 The average age, LOS, TTA and ASIA motor score for the study sample 

Factor  Mean Standard deviation  Minimum  Maximum 

Age (years) 40 15.35 18 80  

Time to admission to 

rehabilitation (days)  

168.03 10.00 7  1640 

Length of 

rehabilitation stay 

(days)  

89.56 25.84 12 216 

ASIA motor score 42 7.76 20 50 

 

The average age at time of injury was 40 (±15.35) years, the average time to admission was 

168.03 (±10.00) days, the average rehabilitation length of stay was 89.56 (±25.84) days, and 

the average ASIA motor score was 42 (±7.76).  
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4.2.2 Gender Distribution 

Figure 4.1 below shows the gender distribution of the study sample. 

 

 

Figure 4.1 Gender distribution (n = 50) 

 

There were more male participants (80%) than female participants (20%). 
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4.2.3 Race distribution  

Figure 4.2 below shows the race distribution of the study sample 

 

Figure 4.2 Race distribution (n=50) 

 

Majority of the participants in this study were of the black race (78%), with the white race at 

(18%) and the Indian race at (4%). 
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4.2.4 Classification of funder  

Figure 4.3 below shows the distribution of the classification of funders for the study sample  

 

 

Figure 4.3 Distribution of the classification of funders (n=50) 

 

The majority of the participants in this study sample were classified under workman’s 

compensation classification (40%), with medical aid classifications at (26%), government 

classifications at (22%) and private classification at (12%). 
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4.3 Physical details of the sample population 

General participants’ physical characteristics are shown in Table 4.2 below. 

 

Table 4.2 General physical characteristics of participants in the study sample (n = 50) 

Physical detail n (%) 

Cause of injury  Traumatic 

Non traumatic 

38 (76) 

12 (24) 

Level of injury  High level injury (T2-T9) 

Low level injury (T10-L3) 

16 (32) 

34 (68) 

TLSO used in Rehabilitation Yes 

No 

8 (16) 

42 (84) 

Bladder management regime Yes 

No 

41 (82) 

9 (18) 

Bowel management regime Yes 

No 

39 (78) 

11 (22) 

Readmission to acute hospital 

during rehabilitation 

Yes 

No 

2 (4) 

48 (96) 

 

There were more traumatic injuries (76%). More participants sustained a low level of injury 

(68%), and 82% of participants were on a set bladder management program and 78% of 

individuals were on a bowel management program.  
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Complications post SCI in the study sample are shown in Table 4.3 below 

 

Table 4.3 Complications post SCI in the study sample (n=50) 

Complication n (%) 

Back pain Yes 

No 

21 (42) 

29 (58) 

Leg pain Yes 

No 

5 (10) 

45 (90) 

Shoulder pain Yes 

No 

6 (12) 

44 (88) 

Pressure sores acute hospital Yes 

No 

17 (34) 

33 (66) 

Pressure sore rehabilitation hospital Yes 

No 

13 (26) 

37 (74) 

Urinary tract infection Yes 

No 

17 (34) 

33 (66) 

Spasticity Yes 

No 

12 (24) 

38 (76) 

Decreased range of movement in 

lower limbs 

Yes 

No 

3 (6) 

47 (94) 

 

Forty two percent of the participants experienced back pain, and 12% experienced shoulder 

pain. Thirty four percent of the participants had a pressure sore while in the acute hospital and 

26% had a pressure sore while at the rehabilitation hospital.  
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4.4 Functional ability of individual’s post SCI resulting in paraplegia 

Figure 4.4 below shows the distribution of the SCIM scores for this study sample.  

 

 

Figure 4.4 Distribution of SCIM scores (n=50) 

 

The average SCIM score in this population was 64.6 (+-27.58) with the lowest score being 20 

and the highest score being 84. One score n=1 (2%) fell on the mean, there were n=13 (26%) 

scores that fell below the mean and n=36 (72%) scores that fell above the mean. In this study 

the individuals with high level injuries had an average SCIM score of 55.9 and the low level 

injuries had a SCIM score of 67.5.  
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4.5 Factors that had a statistically significant influence on the functional ability of 

individuals post SCI resulting in paraplegia 

 

After the univariate analysis was performed a stepwise regression was done. To check for 

possible co-linearity the VIF (Variance Inflation Factors) were checked. None of the VIF’s were 

close to 10 and only factors with VIF’s above 10 would warrant further investigation for co-

linearity, therefore there was no effect of co-linearity in the results. The inclusion criteria for the 

factors that were included in into the multivariate model were as follows; the probability in each 

factors result must be significant at the most at 0.1 for the factors to be included. 

 

Table 4.4 below presents the multivariate analysis results of the factors that had an influence on 

functional ability of individuals post SCI. 

 

Table 4.4 Factors that had a statistically significant influence on function of individuals with SCI on 

multivariate analysis  

SCIM Coef. Std. Err. T P>│t│ 95% Conf. 

Interval 

Age  -0.18 0.09 -2.07 0.05 -0.4 - (-0.003) 

LOS 0.06 0.02 2.34 0.03 0.01 – 0.1 

Pressure sore at acute hospital -9.00 3.36 -2.68 0.01 -15.8 – (-2.18) 

Spasticity -8.34 3.00 -2.78 0.01  -14.4 – (-2.3) 

Classification of funder 

 Reference: Government  

Work comp 

Medical aid 

Private 

 

 

-4.82 

-8.07 

-10.84 

 

 

3.35 

3.64 

4.07 

 

 

-1.44 

-2.21 

-2.67 

 

 

0.16 

0.03 

0.01 

 

 

-11.63-1.99 

-15.5 – (-0.7) 

-19.1 – (-2.6) 

ASIA motor score 1.29 0.21 6.23 <0.001 0.87 – 1.7 

Level of injury 

Reference: High(T2-T9) 

Low(T10-S5) 

 

 

6.64 

 

 

0.05 

 

 

-2.12 

 

 

0.01 

 

 

0.76-0.96  

 

For every one year increase in the age of the participant, there was about 0.18% decrease in 

the SCIM score.  For every day increase in LOS, there was a corresponding increase of 0.06% 
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in the SCIM score.  With respect to the presence of a pressure sore from the acute hospital, 

those who had pressure sores had 9% lower SCIM scores than those who did not have 

pressure sores. Participants with spasticity had 8.3% lower SCIM scores relative to those that 

did not have spasticity. 

 

Relative to participants in government funding classification, workman’s compensation 

participants had 4.82% lower SCIM score followed by the medical aid participants with 8.07% 

lower SCIM and the private participants with 10.84% lower SCIM scores. For every unit 

increase in the ASIA motor score, there was an increase of 1.29% in the SCIM score. 

Participants that have a low level of injury had 6.64% higher SCIM score relative to those with 

high level injury. 

 

4.6 Conclusion 

In conclusion, the average SCIM score in this population at discharge from rehabilitation was 

64.4. The demographic factors of the population that were found to have an influence on their 

functional ability after multivariate analysis were; age, ASIA motor score, classification of funder 

and LOS in rehabilitation. Older participants were less functional younger ones. Participants 

who had longer length of stays and higher ASIA motor scores were found to be more functional. 

In relation to participants under the government classification, those under the workman’s 

compensation were found to be the most functional. Participants with low level injuries and 

those whose injuries were traumatic were more functional. 

 

The physical factors of the population that were found to have an influence on their functional 

ability after multivariate analysis were; level of injury, the presence of a pressure sore from 

acute hospital and the presence of spasticity. Participants who sustained a pressure sore in the 

acute hospital or had spasticity were less functional. These results will be discussed in more 

detail in the following chapter. 
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CHAPTER 5 

 

5. DISCUSSION 

 

5.1 Introduction 

The aim of this study was to determine factors that influence the functional ability of individuals 

post SCI at discharge from in-patient rehabilitation. The objectives of this study were to 

establish the level of functional ability in individuals with SCI resulting in paraplegia, at discharge 

from in-patient rehabilitation and to establish demographic and physical factors that influence 

the level of functional ability in individuals with SCI at discharge from in-patient rehabilitation 

The results were presented in chapter four and will be discussed in this chapter in the following 

order: 

 

5.2 Demographic information of the study sample. 

5.3 Physical details of the study sample. 

5.4 Functional ability of individuals with SCI resulting in paraplegia in this study sample. 

5.5 Factors that influence functional ability of individuals with SCI injury resulting in paraplegia in   

this study sample.  

 

5.2 Demographic information of the study sample 

The average age of the sample in this study was 40 years, with the youngest patient being 18 

years and the oldest 80 years. This is supported by literature which indicates that people of all 

ages are at risk of a spinal cord injury. McKinley (2007) has found the average age at time of 

injury to be 38 years. In one study it was reported that patients with non traumatic SCI had a 

median age of 69 years (New, 2005), and in another study in Australia nearly half (47%)  of the 

patients were aged older than 65 years on admission, and only 11% were younger than 40 

years at age of onset (New, 2007). 

 

There were more male participants (80%) than female participants (20%) in this study. Previous 

studies have also found that males are more commonly affected by SCI than females, with 

males accounting for up to 77% of the total SCI population (McKinley, 2007; Eng and Miller 

2008). The male to female ratio has been found to be in the range of 2,5:1 to 5,8:1 in a study by 



    44 

 
 

Eng and Miller (2008). In an Australian study there was fairly even gender distribution where 

only 46% of participants were male (New, 2007). 

 

There were more traumatic injuries (76%) than non-traumatic (24%) in this study. In South 

African literature it has been found that traumatic lesions were more frequent and mostly in 

younger persons (<50), and non-traumatic lesions were more frequent in older persons (>50) 

(Hart et al., 1994). Hart et al. (1994) had similar findings to this study as this studies average 

age was 40years (<50) and more of the injuries in this study sample were traumatic in nature. 

  

The average TTA of the sample in this study was 356 days, with the shortest being 7 days, and 

the longest being 3650 days. Statistics available from a private rehabilitation facility in 

Johannesburg South Africa show that the time to admission to the rehabilitation hospital is one 

to two weeks post injury but can be as long as six weeks post injury (Henn, 2009). Celani et al. 

(2001) found that there was an average time to admission of 55 days after a traumatic SCI, and 

167 days for non-traumatic SCI. Similar results were found by (Scivoletto et al., 2005)  with a 

TTA of 57 days after traumatic SCI (Scivoletto et al., 2005). The mean TTA in this study was 

much longer than that in local and international studies. These results show that there was a 

large distribution of scores around the mean and that this sample’s scores were widely 

displaced. The longest TTA score in this study was 3650 days which is much longer than the 

rest of the scores in this study. Individuals in this study with a longer outlier score may be due to 

different factors such as living in a remote rural part of the country and not having access to a 

rehabilitation facility despite sustaining a SCI up to 10 years before admission into a 

rehabilitation hospital. The overall delivery and availability of both public and private sector 

health care benefits in South Africa is pro-rich; poorer socio-economic groups benefit less from 

the use and availability of health services than richer socio-economic groups in South Africa 

(Ataguba and McIntyre, 2012). 

 

The average LOS of this study sample was 96 days, with the shortest being 12 days and the 

longest being 337 days. Length of stay at one of the rehabilitation hospitals in Johannesburg, for 

rehabilitation of individuals with complete paraplegia was found to be 86 days to achieve all 

necessary functional goals (Henn, 2009).  Average international LOS values were as follows; 

20-74 days in the USA (McKinley et al., 2002), 56-61 days in Australia (New et al., 2007), 91-

143 days in Italy (Celani et al., 2001), 150 days in Bangladesh (Sconherr et al., 1996) 154 days 
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in Netherlands (Hoque et al., 1999),  198-222 days in Spain (Bravo et al., 1993), and 149-285 

days in Denmark (Biering-Sorensen et al., 1990). The mean LOS in this study was longer than 

other local studies but shorter than some international studies.  

 

The majority of this sample was classified under workman’s compensation classification (40%), 

with medical aid classifications at (26%), government classifications at (22%) and private 

classification at (12%). Due to an increasing need to cut expenses by funders, individuals 

receive a reduced length of stay in rehabilitation units (Ronen et al., 2004). In this study the 

workman’s compensation patients had the longest length of stay followed by individuals under 

medical aid classification, followed by individuals under the government classification and 

individuals who paid privately for rehabilitation had the shortest length of stay. Government 

funded institutions have a high demand for access to healthcare and often have shortage of 

beds in the rehabilitation unit which case each individual admitted into the facility has a strict 

number of days to complete their rehabilitation in so that another individual may begin their 

rehabilitation. In the author’s clinical experience, most private medical aids approve funding for 

rehabilitation on a week to week basis pending weekly reports and motivation letters from the 

rehabilitation therapists. Some individuals do not have medical aid policies and choose to pay 

for private rehabilitation in their own personal capacity, this however does become unaffordable 

for the average individual and therefore they do not receive an adequate in-patient LOS as they 

cannot afford the rehabilitation expense in their personal capacity.  

 

The average ASIA motor score of the sample was 42, thus on average participants in this study 

had Oxford grade 3/5 and 4/5 muscle strength in their upper limbs.  Grade 3/5 muscle strength 

is defined as the ability to perform the full active movement through the full range of movement 

against gravity (Maynard et al., 1997). The implications of a mean ASIA motor score of 42 out of 

50 shows that not all participants reached the maximum Oxford grading scale of 5/5 strength in 

their upper limbs. The stronger the upper limbs of an individual with a paraplegic SCI, the easier 

it is for the individual to complete physical functional tasks such as transfers and wheelchair 

mobility skills (Chen et al., 2003).    
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5.3 Physical details of the study sample  

In this sample there were more traumatic injuries (76%) than non-traumatic (24%). This was an 

expected finding as it has been shown in previous local studies that traumatic injuries account 

for 89% of all spinal cord injuries within South Africa (Hart et al., 1994). Most individuals (82%) 

were on a set bladder management program and (78%) of individuals were on a bowel 

management program. During in-patient rehabilitation at the rehabilitation hospitals used in this 

study, every individual is taught a bladder and bowel management program. Many individuals 

with a SCI do not become fully continent, it is important that they achieve optimal independence 

in their bladder and bowel care in order to prevent incontinence as much as possible (Schonherr 

et al., 1999). 

 

Forty two percent of the study sample experienced back pain, 10% experienced leg pain and 

12% experienced shoulder pain. Studies have described an incidence of pain from 48-94%, and 

estimates that disabling severe pain ranges between 11-34% of SCI (Cairns et al., 1996). In 

another more recent study it was found that pain after SCI can range from 35%-73% of 

individuals post injury and the most common site of pain is in the shoulders (Nash et al., 2008). 

The results for this study are similar to the reported percentage of individuals affected with pain 

post SCI in other studies in the literature (Nash et al., 2008). In this current study the percentage 

of individuals with shoulder pain was less than the percentage of individuals with back pain, this 

may be due to shoulder pain taking longer to develop as it is usually related to overuse injuries 

of the shoulders and upper limbs (Nash et al., 2008). The high percentage of individuals 

experiencing back pain could be due to musculoskeletal pain from the injury itself, incorrect 

seating posture and wheelchair use or from neurogenic pain at the level of the lesion (Sjolund, 

2002). 

 

Thirty four percent of the participants had a pressure sore while in the acute hospital and 26% 

had a pressure sore during their rehabilitation. This is similar to results of a study performed in 

Dutch rehabilitation units in the Netherlands where it was recorded that during acute care or 

rehabilitation, where 34% of the patients developed at least one pressure ulcer (Verschueren et 

al., 2011). In the same study the occurrence of pressure ulcers was 36.5% during the acute 

hospital phase and 39.4% during the functional rehabilitation hospital phase, which is different 

from this current study as in this study there were more individuals who sustained a pressure 

sore in the acute hospital compared to those who sustained a pressure sore in rehabilitation 
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hospital.  In the authors opinion this difference may be due to a greater emphasis being placed 

on pressure care and the prevention of pressure sores by rehabilitation facilities as compared to 

acute hospitals. The occurrence and risk factors for pressure ulcers during initial in-patient 

rehabilitation of SCI patients is unclear (Verschueren et al., 2011). The average TTA in 

Verschueren et al. (2011) was 35 days (range 25–61 days) whereas in this study the average 

TTA of the sample was 356 days, with the shortest being seven days, and the longest being 

3650 days. A shorter TTA in the Dutch study could indicate that the majority of individuals are 

admitted to rehabilitation units sooner than the individuals in this study. In the acute stage post 

injury an individual is dependent on others for all mobility and functional activities and therefore 

making them more prone to developing complications of immobility such as pressure sores.  

 

Thirty four percent of participants in this study had a UTI while in a rehabilitation hospital. After a 

SCI it has been found that an individual will experience between 1.82 and 2.6 symptomatic 

UTI’s per year (Opperman, 2010). In a study conducted in Spain it was reported that only 10-

15% of individuals with SCI had a UTI which is much less than the results found in this study 

(Garcia Leoni and Esclarin De Ruz, 2003). In the authors opinion this difference may be due to 

a more stringent infection control program internationally or from a stricter approach to hand 

washing and catheter apparatus cleaning before and after each use, it may also be due to 

different approaches in the teaching process of individual’s with SCI to manage their bladder 

program.    

 

Twenty four percent of participants in this study experienced spasticity in their lower limbs. In 

another study by Noreau et al. (2000) it was found that up to 70% of individuals with SCI 

develop spasticity that may cause considerable disability (Noreau et al., 2000). That value is a 

lot higher than the result found in this study and this may be because spasticity may take 

months or years to develop after the acute SCI (Noreau et al., 2000).  

 

Six percent of the participants in this study experienced decreased range of movement in their 

lower limbs. These individuals were among the participants who experienced spasticity in their 

lower limbs. Severe spasticity may contribute to contractures and decreased ROM (Yelnik et al., 

2010). Another reason for the lower limb decreased range of movement in this study is that SCI 

results in varying degrees of paresis, this paresis can lead to adaptive shortening of muscles 

that change the afferent input that is going to the spinal cord (Gracies 2005). This in turn 
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exacerbates the spasticity and causes the development of contractures, limited range of 

movement, and abnormal positioning (Gracies 2005). 

 

5.4 Functional ability of individuals with SCI injury resulting in paraplegia in this study 

group 

The average SCIM score in this population was 64.6 with the lowest score being 20 and the 

highest score being 84.  Higher SCIM III scores indicate better execution of more difficult 

functional tasks. In contrast, lower scores indicate that a higher amount of assistance is required 

to complete a functional task (Bluvshtein et al., 2012). Although higher scores represent higher 

functionality, an individual with a total score below a minimal value (which is the sum of the 

minimal scores that represent independent functioning  which is a score of 70 for SCIM III) is not 

functionally independent (Bluvshtein et al., 2012). From this it is seen that the majority of the 

participants in this study were discharged from rehabilitation without reaching functional 

independence.  Similar results were found in a study by Aidinoff et al. (2011) where the average 

discharge SCIM score in paraplegic individuals was 67.8, which is not much higher than the 

average SCIM score in this study, and it shows that the majority of those individuals also did not 

reach functional independence by the time they were discharged from rehabilitation.    

 

In another study performed in Switzerland by Wirth et al. (2008) 64 patients with motor complete 

paraplegia had their functional ability assessed on admission to, and discharge from a 

rehabilitation hospital, as well as one year post injury. The average rehabilitation LOS in the 

study was 157 days (-+55days) and varied between three and six months (Wirth et al., 2008). At 

discharge from rehabilitation the mean SCIM score increased from 60 at the earliest discharge 

of three months to a score of 71 at the latest discharge time of six months (Wirth et al., 2008). 

From these results it can be seen that individuals discharged at three months were not 

functionally independent as they did not reach scores of 70 and above (Bluvshtein et al., 2012). 

The individuals that were discharged at six months did reach functional independence (Wirth et 

al., 2008). In this present study the average LOS was 96 days or approximately three months, 

and the average SCIM score was 64.6. Compared to the study by Wirth et al. (2008) this current 

study had a shorter average LOS, but had higher SCIM scores when compared to the 

individuals that were discharged from rehabilitation at three months.  
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The functional independence of individuals with compete SCI at discharge from rehabilitation 

was found to be consistently higher when the neurological level of injury was more caudal 

(Aidinoff et al., 2011). In the abovementioned study the average of two maximum SCIM scores 

was calculated for each level of complete paraplegic injury, this was to develop the target SCIM 

score values for each level of injury (Aidinoff et al., 2011).  The maximum average target score 

for all paraplegic injuries is 73.6 (Aidinoff et al., 2011). The maximum target score for high level 

injuries (T2-T9) is 70.3, and for low level injuries (T10-L2) is 76.9 (Aidinoff et al., 2011).  Both 

these scores show that the target SCIM score for all levels of paraplegic injuries is above 70, 

and therefore the goal for these individuals at discharge from rehabilitation is a level of 

functional independence (Aidinoff et al., 2011). In this current study the high level injuries had 

an average SCIM score of 55.9 and the low level injuries had a 67.5. When compared to the 

study by Aidinoff et al. (2011), both of the groups in this study did not achieve functional 

independence and did not achieve scores near to the maximum target scores for these levels of 

injuries. These differences may be due to differences in the methodologies and demographics 

of the studies. The average age of participants in this current study was older, the average LOS 

shorter, TTA longer, and less traumatic SCI’s compared to the study by Aidinoff et al. (2011). 

The difference in these factors may influence the difference in SCIM scores between the 

populations. 

 

Independent levels of functioning have frequently not been achieved in individuals with 

paraplegia at the time of discharge from rehabilitation. This finding might even be more 

noticeable by the trend toward shorter length of in-patient rehabilitation, therefore emphasizing 

the importance of outpatient rehabilitation after discharge in order to reach full levels of 

functional independence. 

 

5.5 Factors that influence functional ability of individuals with SCI injury resulting in 

paraplegia in this study sample  

 

5.5.1 Age  

For every one year increase in the age of the participant, there was about 0.18% decrease in 

the SCIM score. This was an expected result as it has been previously reported that in 

individuals with paraplegia, age appears to adversely affect functional outcome (Cifu et al., 

1999; New, 2007; McKinley et al., 2003). New (2007) also found a statistically significant 
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negative correlation between the participant’s age and the FIM mean motor subscale score at 

discharge. This may be because when compared with younger patients, older patients with SCI 

have reduced functional reserves with greater comorbidities and are more likely to have been 

physically disabled or weaker prior to their SCI (McKinley et al., 2003). 

 

 

 

5.5.2 Length of hospital stay 

For every day increase in LOS, there was a corresponding increase of 0.06% in the SCIM 

score. This was an expected result as in other literature it has been found that a longer LOS is 

associated with a higher functional gain (McKinley et al., 2002; Ronen et al., 2004). The longer 

the length of stay in rehabilitation, the greater the opportunity for an individual with a SCI to 

achieve all of their functional goals before discharge except in individuals with a more severe 

clinical and medical condition who have slower functional gains (Ronen et al., 2004).  

 

5.5.3 Pressure sores 

With respect to the presence of a pressure sore from the acute hospital, those individuals who 

had pressure sores had 9% lower SCIM scores than those who did not have pressure sores. In 

this study 36% of participants had a pressure sore whilst in the acute hospital and 26% had a 

pressure sore whilst in the rehabilitation hospital. 

 

During rehabilitation the maintenance of an already existing pressure sore or the management 

of a new pressure sore  includes the individual avoiding any pressure to that area until the 

wound is fully healed (example: if an individual has a sacral pressure sore they will not be 

allowed to sit or lie supine until the wound is fully healed). This may delay the individual’s 

functional ability as it leads to avoidance of functional positions, prolonged periods of immobility, 

increased LOS, funders refusing to pay for further rehabilitation, delay the overall 

accomplishment of achieving rehabilitation goals, as well as a delay in the correct seating of the 

individual and their acquisition of wheelchair skills (Chen et al., 2005). 

 

5.5.4 Spasticity 

Participants with spasticity had 8.3% lower SCIM scores relative to those that did not have 

spasticity. The individuals who experienced spasticity in their lower limbs were significantly less 
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functional than those who did not have spasticity. Yelnik et al. (2010) also reported that 

spasticity may contribute to decreased functional ability post spinal cord injury.  

Light to moderate spasticity has been shown to have a positive effect on the functional ability in 

individuals post SCI (Adams and Hicks, 2005). Moderate spasticity may make it possible for 

individuals with lower limb paresis to perform all mobility transfers with more ease and 

independence, therefore allowing higher overall SCIM scores to be reached (Adams and Hicks, 

2005). Severe spasticity may contribute to decreased functional ability, contractures (decreased 

ROM), incorrect posture, pressure sores and pain, all of which may negatively impact an 

individual’s ability to independently perform mobility and activities of daily living tasks (Yelnik et 

al., 2010). Spasticity can prevent functional independence; by preventing transfers, and 

negatively affecting seating (Yelnik et al., 2010).  

 

Treatment techniques such as rhythmic passive movements, neural facilitation techniques, 

prolonged standing and passive cycling movements were used in both facilities. This is in line 

with treatment techniques discussed in the literature studies by Kakebeeke et al. (2005) and 

Kirchblum (1999), although the individuals’ spasticity in this study still had a negative impact on 

the individuals functioning. If moderate to severe spasticity is adequately managed and 

controlled with medical/ pharmaceutical and non-medical/pharmaceutical interventions it could 

allow for the possibility of full functional independence in individuals with paraplegia, this shows 

that the spasticity of participants in this study was not adequately controlled and managed as 

the participants with spasticity had lower functional abilities than those without spasticity. 

 

 

5.5.5 Level of injury and ASIA motor score 

Participants that have a low level of injury had 6.6% higher SCIM score relative to those with 

high level injury. Similar results were found by Bluvshtein et al. (2012) where it was found that 

an individual’s functional ability may be determined by the level of spinal cord injury (Bluvshtein 

et al., 2012). In another study the same result was found where the functional independence 

measure gain during rehabilitation was consistently higher when the neurological level was 

lower in individuals with complete SCI (Aidinoff et al. 2011). The lower the level of injury, the 

more muscles that are fully innervated and the better strength and balance that an individual will 

therefore making it easier for the individual to accomplish physical mobility tasks and functional 

goals than an individual with a high level of injury.  
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For every unit increase in the ASIA motor score, there was an increase of 1.3% in the SCIM 

score. The average ASIA motor score of the sample was 42, thus on average participants in this 

study had Oxford grade 3/5 and 4/5 muscle strength in their upper limbs. The implications of a 

mean ASIA score of 42 out of 50 shows that not all participants reached the maximum Oxford 

grading scale of 5/5 strength in their upper limbs. A similar result was found by Chen et al. 

(2003), that the stronger the upper limbs of an individual with a paraplegic SCI, the easier it is 

for the individual to complete physical functional tasks such as transfers and wheelchair mobility 

skills and therefore they will score higher SCIM III scores and have an overall higher functional 

ability (Chen et al., 2003).    

  

5.5.6 Source of funding for medical care 

Relative to participants in government funding classification, workman’s compensation 

participants had 4.8%   lower SCIM score followed by the medical aid participants with 8.1% 

lower SCIM and the private participants with 10.8% lower SCIM scores. This indicates that in 

comparison to government classification the private participants were least functional when 

compared to the government participants. From the authors clinical experience individuals who 

are funded by workman’s compensation have the longest length of stay in a rehabilitation 

hospital, followed by those under government medical aids and privately funded individuals. 

Should a funder not supply adequate funds for full rehabilitation in a private rehabilitation facility, 

an individual may be discharged prematurely. From the literature it can inferred that LOS 

restrictions put in place by funders may negatively impact on the functional ability of an 

individual with SCI (Ronen et al., 2004). 

  

The demographic information and physical details of the study sample was discussed. 

The functional ability of individuals with paraplegia as well as the factors that were found to 

influence the functional ability of this study sample was also discussed. In the discussion of the 

abovementioned results it was concluded that the findings in this study regarding the functional 

ability of individuals with paraplegia was lower than that in international literature. The 

discussion also confirmed that the factors which were found to influence the functional ability of 

the individuals in this study population were congruent with the trends found in International 

literature.  
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CHAPTER 6 

 

6. Conclusion, Limitations, Clinical implications and recommendations 

 

6.1 Conclusion 

This study set out to establish the level of functional ability in individuals with paraplegia and it 

was found that the majority of the participants in this study were discharged from rehabilitation 

without reaching functional independence.  The physical and demographic factors of the study 

population were described. In this study the following factors were found to have a negative 

influence on the functional ability of an individual at discharge from in-patient rehabilitation after 

sustaining a SCI resulting in paraplegia: being of older age, having a short rehabilitation length 

of stay, being funded privately, having a low ASIA motor score, having a pressure sore or 

spasticity, and having a higher level of injury to the spinal cord. 

 

6.2 Limitations  

Although this study identified the factors that influence the functional ability of individuals at 

discharge from rehabilitation, it did not focus on the functional ability of the participants on 

admission into rehabilitation. Further research comparing the admission and discharge 

functional ability scores is recommended. It would also be interesting to evaluate the differences 

in the amount of daily rehabilitation therapy sessions in place to improve the physical abilities of 

this population, and the effectiveness of the actual rehabilitation therapy on the functional ability 

of individuals. Further research could also be done locally to compare and describe the 

differences among the sub-sections of the SCIM III within this population, and not only the 

average SCIM III score, and also to compare other factors such as psychosocial and co-

morbidities to the functional ability of individuals with paraplegia. This study did not measure the 

level or intensity of the spasticity which participants had; it is recommended that future studies 

done of this nature should include the spasticity. This study did not include the amount or type 

of rehabilitation that participants received in their daily rehabilitation inpatient stay, this was a 

limitation and further research could be done to include this. 
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6.3 Clinical implications and recommendations 

This study revealed that certain factors have a negative influence on an individual’s functional 

outcome post SCI. Therapists in the Gauteng region would be able to enhance their treatment 

efficacy and rehabilitation goal setting by paying special attention to the following:  

 To look at each patient with a SCI as an individual taking into account the age of the 

individual.  

 To try and fully educate all individuals and their families about the possible secondary 

complications of SCI and the prevention of these, especially pressure sores and 

spasticity.  

 To try to maintain or restore full functional grade 5/5 strength in all fully innervated 

muscles especially those in the upper limbs in order for each individual with a SCI to 

achieve the highest possible ASIA motor score. 

 When working towards functional recovery of an individual with SCI, therapists should do 

regular ASIA testing to monitor changes in an individual’s neurological level of injury and 

take into account the functional implications of a high or lower level lesion. 

 

This study set out to establish the level of functional ability in individuals with paraplegia, this 

was achieved and it was found that the majority of the participants in this study were discharged 

from rehabilitation without reaching functional independence.  The physical and demographic 

factors of the study population were also described and the study concludes that there are 

several factors that do influence the functional ability of individuals with paraplegia.  
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Appendices  
 

Appendix A 

Definitions of terms used in the study  

Spinal cord injury: An insult to the spinal cord resulting in a change, either temporary or 

permanent, in the normal motor, sensory or autonomic function.  

Functional independence: optimal physical, sensory, intellectual, psychological and social 

functional levels.. 

Outcome measure: A measurement tool used to document the change in one or more than 

one characteristic over a certain period of time (Cole et al., 1994). 

Paraplegia: An individual with a spinal cord injury at the thoracic, lumbar, or sacral level that 

affects the lower limbs (Harvey, 2008). 

Functional independence: Is the independence in activities of daily living, transfers, bed 

mobility and wheelchair dexterity (Eng & Miller 2008). 

Rehabilitation: Is described as a goal orientated and time limited process which is aimed at 

enabling an impaired individual to reach an optimum mental, physical and social functional level, 

thus providing one with tools to change ones life when and where necessary. The WHO defines 

rehabilitation as a combined and coordinated use of medical, social, educational and vocational 

measures to enable the individual to reach the highest level of functional activity. 

Independence: defined as the ability to perform an activity without the help of another person 

(with or without an assistive device or orthosis). 

Complication: A complication has chronological relation to an injury or event, e.g. a SCI needs 

to precede the complication. 
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Appendix B 

Information sheet 
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Appendix C 

Patient consent form 
 
 

I,     , have read the attached information sheet and agree 
to participate in the respective study: “Factors that influence the functional ability of 
individuals with a spinal cord injury ”. I also understand that I am free to withdraw from 
the study at any time and without having to give a reason. I understand the risks and 
benefits of participating in this study. 
 
I consent to the use of my information obtained in the above mentioned tasks, during 
research for academic purposes at the University of the Witwatersrand only. 
 
 
 
 
Participant signature: 
 
Date: 
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Appendix D 

Questionnaire 
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Pressure sore (acute hospital)   

Pressure sore (rehabilitation hospital)   

Urinary tract infection   

Did you wear a back brace after SCI (TLSO)?   

Tick which funding option applies to you below:   

Government classification    

Workmans compensation (WCA)   

Medical aid fund   

Privately funded   
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Appendix E 

The Spinal Cord Independence Measure 
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Appendix F 

The ASIS scale 

 



    73 

 
 

Appendix G 

Ethical clearance certificate 
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Appendix H 

Faculty of Health Sciences letter of approval 
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Appendix I 

Letter of approval from the Chairperson of Physicians Advisory Board of  

Netcare Rehabilitation Hospital 
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Appendix J 

Letter of approval from Managing director of Rita Henn and Partners Physical 

Rehabilitation Therapists Inc. 
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Appendix K 

Letter of permission from Netcare Rehabilitation Hospital manager 
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Appendix L 

Letter of approval from Gauteng provincial hospital  
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