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Abstract 

This study sought to investigate whether specific areas of cognitive ability shared a 

relationship with an individual with Parkinson's ability to perform activities of daily living 

(ADLs). Previous research has indicated that executive functioning ability shares the 

strongest correlation with functional independence. Memory, visuo-spatial sldlls and 

performance on the Trails B executive test have also been shown previously to share 

moderate to strong relationships with ADL performance. Based on this, it was hypothesised 

that Executive functioning, memory, visuo-spatial ability, and performance on the Trails B 

subtest would all share significant correlations with ability to perform ADL tasks. 

Participants included 39 patients (23 males and 16 females) at the Royal Hobart Hospital all 

with a diagnosis of idiopathic onset Parkinson' s disease. Cognitive ability was assessed using 

the Repeatable Battery for the Assessment of Neurological Status (RBANS), the FAS, the 

Brixton Spatial Anticipation Test, the Trail Making test and a speed of information 

processing test from the Birt Memory and Information Processing Battery (BMIPB). ADL 

performance was measured using the Functional Independence Measure (FIM). There was 

moderate/strong support for the hypotheses that executive functioning and the Trails B test 

shared a significant relationship with the ability to perform AD Ls. There was weak/moderate 

support for the hypotheses that memory and visuo-spatial ability would also share a 

significant correlation with ADL performance. 

The findings of this study, added to the field of research regarding the relationship 

shared between tests of executive functioning. More specifically, this study did so utilising a 

Parkinson' s disease specific population, and found that the Trails B subtest shared the 

strongest relationship with ADL proficiency. This provides clinicians with greater 

knowledge of which tests of executive functioning share the strongest link with ability to 

perform ADL tasks. Future studies may seek to expand on this research by utilising a larger 

sample size and controlling for durations between medications taken by patients. Future 

investigation could also further clarify the role of specific executive functioning subtests in 

determining functional independence by including regression analyses to determine the 

amount of variance accounted for in ADL proficiency by the Trails B task, and other subtests 

of executive functioning. 
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Neuro-pathology of Parkinson's disease 

Parkinson' s disease is a progressive neuro-degenerative disease of unknown aetiology 

affecting around 1 % of the population aged over 60yrs. Parkinson' s disease is primarily 

thought of as a movement disorder, and is both disabling and progressive in its course 

(Swanberg & Kalapatapu, 2009). This movement disorder results from a deficiency of 

dopamine in the central nervous systems motor control pathways (Cutson, Laub & 

Schenkman, 1995). The disease is characterised by the cardinal signs of tremor, bradykinesia, 

rigidity, and postural instability; which ultimately lead to functional disability (Cutson et. al., 

1995). 

fu 1817, James Parkinson originally described and diagnosed the 'shaking palsy' and 

noted that cognitive changes do not become evident until later stages of the disease. 

Parkinson's disease (PD) is often complicated ~y a range of cognitive deficits that can range 

from isolated cognitive impairments to severe dementia (Swanberg & Kalapatapu, 2009). 

These cognitive impairments commonly include slowed speed of mentation, impaired 

sequencing and set-shifting, memory difficulties (especially with later stage dementias) and 

executive dysfunction (Cahn, Shear, Pfefferbaum, Heit & Silverberg, 1998). 

Parkinson's disease dementia is predominantly due to a dopamine deficiency caused 

by nigral degeneration, which is compounded by the loss of inputs from noradrenergic and 

cholinergic nuclei. The primary symptoms are the results of decreased stimulation of the 

motor cortex by the basal ganglia, normally caused by the insufficient formation and action 

of dopamine, which is produced in the dopaminergic neurons of the brain. The primary 

symptoms of PD are the result of decreased stimulation of the motor cortex by the basal 

ganglia. This is thought to be caused by insufficient formation and action of dopamine. As 

2 



the basal ganglia is heavily involved in the regulation of movement, the reduction in activity 

of the neural circuits within this area results in an array of movement deficits. Secondary 

symptoms may include high level cognitive dysfunction and subtle language problems. The 

pathological features of Parkinson's disease dementia include neuronal loss, basal forebrain 

degeneration, neurofibrillary tangles, neuritic plaques, and Lewy bodies (Swanberg & 

Kalapatapu, 2009). This neuronal loss is most notable in the Substantia Nigra and the 

Striatum. Figure 1 shows the relevant neuro-anatomical structures affected by Parkinson's 

disease. 
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Figure 1. Major neuroanatomical structures implicated in Parkinson's disease. 

With this disease progression, the increasing severity of both cognitive and motor 

symptoms combined, can cause widespread difficulties. These symptoms eventually interfere 

with the patient's ability to conduct daily activities, and patients thus become increasingly 

dependent on caregivers and/or spouses (Goy, Carter, & Ganzini, 2008). In previous research 
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regarding Parkinson's disease such functional abilities are commonly measured by activity of 

daily living (ADL) questionnaires. These typically assess both 'physical' ADLs such as 

eating, grooming, walking and toileting. As well as 'instrumental' ADLs such as shopping, 

making phone calls, and paying bills (Cahn, et al., 1998). Unsurprisingly, the performance on 

ADLs depends predominantly on the integrity of numerous cognitive and motor systems. 

Because Parkinson's disease patients can suffer impairment in both cognitive and motor 

domains, they also have multiple potential contributors to impairment in performing AD Ls 

(Pemeczky, et al., 2008). 

Parkinson's disease and activities of daily living 

The impact of Parkinson' s on activities of daily living, as reported by patients 

themselves, is an important measure of the disadvantage and severity of the disease state. 

Understandably, the degree to which a disease interferes with the individual's ability to carry 

out 'normal' day to day functions, and live independently, is often more important to the 

patient and their family than formal measures of disease severity (Hobson, Edwards, & 

Meara, 2000). Furthermore, it has previously been found that higher levels of ADL 

dysfunction correlate not only with higher disease severity, longer disease duration, and 

cognitive impairment (as expected), but also with higher levels of depressive symptoms in the 

patients (Hobson et al., 2000). Therefore, it can be logically assumed that with higher levels 

of ADL impairment and the aforementioned correlations with depressive symptoms, this will 

have significant impact on health related quality of life for patients and their families. 

Rationale for assessing functional dependence in Parkinson' s disease 

With rising numbers of older adults in our society, and an 'ageing' population, the 

number of dependent individuals is significantly increasing each year. Functional dependence 
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has been found to be associated with hospitalisation, nursing home placement, greater use of 

home health services, and mortality (Coughlin, McBride, Perozek, & Liu, 1992). Therefore, 

identification of both the physical and cognitive mechanisms that contribute to functional 

dependence in older adults is necessary for implementing preventative measures, and 

providing adequate assistance to those with disability. It has also been argued that 

examination of executive functions in older people has significant implications for health 

policy, especially in regards to long-term care benefits, identifying individuals who require 

carers and planning health care reform (Fogel, 1994). 

As aforementioned, the functional disability associated with a diseases state is an 

important factor in predicting the level of independence an individual can expect. 

Furthermore, it is highly influential in determining the degree of out-patient care needed and 

therefore essential in planning for a patients discharge from hospital (Hobson et al., 2000). 

Usually this responsibility falls increasingly on the patient's spouse or other primary support 

person, and therefore such information is invaluable in giving additional information to carers 

who need to plan for the physical, functional and higher needs the patient may have. 

Therefore, in order to provide this information more readily to carers, cognitive assessments 

are frequently used to determine the level of cognitive impairment and key areas of daily 

living they are likely to impact on. 

Neuropsychological assessment to predict ADL ability in PD patients 

Nadler and colleagues (1993); and Richardson and colleagues (1995), have shown a 

moderate relationship between neuropsychological test performance and ADL status in 

elderly psychiatric patients. They found there was a significant predictive relationship 

between cognitive ability and everyday functional domains (p<.01). In these studies multiple 

regression coefficients range from r=.52 tor= .70, and cognitive ability accounted for 27% 
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to 49% of variance in ADL performance. Previous work by Nadler et al (1993) demonstrated 

more specifically that measurement of executive function with the Dementia Rating Scale 

(DRS) is a highly consistent predictor of performance-based AD Ls in geriatric subjects. A 

similar finding was reported by Fogel and Colleagues (1994) who also found that executive 

dysfunction (as measured by·the Trail Making Test- Part Band Digit Ordering Test) 

correlates significantly with ADL dependence in geriatric patients. They found a moderate 

correlation of (r=.54, p=.005) between the patients executive function composite score and 

their score on instrumental ADL tasks. In particular, it was observed that Instrumental ADLs 

were more affected by frontal/executive deficits in so far as sequencing ability, planning, and 

organisation - which become impaired with frontal lobe degeneration. As these skills are 

essential to the execution of instrumental ADLs, there was considerable disability performing 

these types of tasks. Notably, this was most evident through these patients having significant 

impairment in instrumental activities such as shopping, preparing meals, and handling their 

finances (Cahn et al., 1998). 

Memory has also been shown to be a significant predictor of instrumental skills in the 

elderly. As expected, memory impairment significantly reduces the patient's ability to plan, 

execute and consistently monitor important instrumental daily living activities (Goldstein, 

McCue, Rogers, & Nussbaum, 1992). In addition to cognitive functioning, motor functioning 

also mediates ADL performance. As PD patients have impairment in both domains, this is 

also an important consideration in assessing their level of independence in their home. 

A study by Gill and colleagues (1995) including 664 community dwelling, non

disabled elderly individuals examined functional independence and physical performance. 

Physical performance was assessed based on 'simple' physical tasks that were timed, such as 

chair stands, rapid gait, 360 degree turns, and bending. Impairments in gait, transferring from 

6 



sitting to standing, and balance showed the expected relationship in their effect on 

performance of basic or physical AD Ls. That is, participants who were unable to perform the 

timed tasks had a markedly increased risk of later functional dependence of 30-50%, with all 

of the tests significantly associated with the onset of functional dependence (p<.05). This 

study provides support for the use of 'physical' performance tests to determine risk for 

functional dependence in non-disabled 'independent' adults (Gill et al., 1995). 

To date, the processes that underlie impaired ADL performance in PD patients 

specifically, have not been well investigated. Cognitive deficits are common in later stage PD 

(Cummings & Benson, 1984; Sagar & Sullivan, 1988). With cognitive functions most 

impaired in PD patients including visuo-spatial processing, memory sequencing and temporal 

ordering, as well as set-shifting and speed of cognitive processing. This collection of deficits 

largely reflects a pattern consistent with frontal lobe damage/dysfunction (Brown & Marsden, 

1990). 

Together, these studies suggest that a complex relationship exists between cognitive 

and motor functioning and subsequent performance on ADLs (Cahn et al., 1998). As yet, 

there are few studies that seek to examine a more direct relationship between performance of 

neuropsychological/cognitive assessment and their correlation with ADL capacity. Moreover, 

most of these studies utilise a heterogeneous 'geriatric' population, as opposed to a 

Parkinson's Disease specific sample. However, the aforementioned studies do provide 

consistent evidence that there is a moderate relationship between performance on 

neuropsychological tests, especially those that utilise executive functioning skills, and ADL 

performance. Further adding to this body of research will be beneficial in allowing doctors, 

carers and patients themselves to better understand potential functional deficits based on 

cognitive assessment scores. 
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The role of executive functioning in functional independence and ADL ability 

Increasingly, there is promising research data regarding performance on tests of 

executive functioning being a reliable predictor of independent living abilities. This research 

indicates similar patterns ofresults in both healthy and impaired older persons (Cahn-Weiner, 

Boyle & Malloy, 2002). Cahn-Weiner and colleagues (2000) demonstrated that executive 

dysfunction was a more accurate predictor of variance in ADL scores than were other 

measures of cognitive function. In this study 'executive function' was assessed by tasks that 

included perseverative behaviour (Wisconsin Card Sorting Test), cognitive shifting and set 

sequencing as measured by the Trail Making Test and response generation and persistence as 

measured by the Controlled Oral Word Fluency Test. 'Other' cognitive domains assessed 

included memory, language, visuo-spatial skills and psychomotor speed. Cahn-Weiner et al, 

(2000) concluded through multiple regression analysis that complex sequencing and 

cognitive abilities as tested by the Trail Making Test - part B, made a significant and unique 

contribution to the prediction of performance based instrumental ADLs. With performance on 

this task predicting 26% of variance in instrumental ADL scores. They also concluded 

however, that neither the participants' performance scores for the Wisconsin 'perseverative' 

test and the COW AT response generation and persistence test made significant contributions 

to the regression equation. That is, they did not significantly predict instrumental ADL 

ability. This again provides additional support for the finding that performance on the Trail 

Making-B test, (in line with findings by Nadler et al., 1993; and Fogel et al., 1994) can be 

reliably used to predict instrumental ADL ability. 

In this same study Cahn-Weiner and colleagues also demonstrated, replicating earlier 

research (Cahn et al., 1998), that tests of executive function did not correlate with physical 
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AD Ls. That is, there was no significant difference observed in physical AD Ls as a result of 

higher or lower scores on the Trail Making B test; the COW AT; or the Wisconsin Card sort. 

They concluded that this finding suggests that physical and instrumental ADLs may be 

subserved by distinct cognitive and motor component processes. 

Furthermore, the executive measures in this study accounted for more variance in 

ADLs than did demographic characteristics such as general health status, age and education 

level. Other studies have also replicated this finding that intact executive functions increase 

the chances that neurologically intact older individuals will remain functionally independent 

(Grigsby, Kaye, Baxter, Shetterly & Hamman, 1998; Grigsby, Kaye, & Robbins, 1995). 

These findings regarding the importance of executive functioning in performing 

instrumental ADLS provide substantial evidence of its role in predicting functional 

independence. However, previous research has often included 'community dwelling' adults 

with a range of diseases of old age, and also populations without Parkinson' s disease specific 

symptomology. Also, as there has been some indication that memory, processing speed, and 

motor functioning do not account for significant variance in ADL scores it would be 

beneficial to replicate such results using larger sample sizes with an exclusively Parkinson's 

disease population. Furthermore, previous research (Cahn-Weiner et al., 2002) has used 

observation of performance-based evaluations, or self-report measures to determine ADLs. 

As performance based assessment generally provides the patient with a more structured 

environment and task than may be experienced in the home setting, this finding may not be as 

applicable or generalisable to an out-patient setting. Furthermore, as there is a consistent 

tendency for the individual themselves to under-report the level of difficulty they experience 

- care-giver rating scales (such as the PIM) may provide a more accurate, clinically 

applicable set of results (Cahn et al, 1998; Grigsby et al, 1998; Cahn et al 2000). 
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Current Study 

The present study sought to replicate the findings of previous research regarding the 

link between higher executive-functioning correlating with higher ADL performance. This 

study also sought to replicate these results by employing the use of the PIM as the care-giver 

rating scale of functional independence. Moreover, the present study sought to examine in 

more detail the cognitive domains of memory, visuo-spatial ability, processing speed, and 

pre-morbid IQ in addition to motor speed and executive function on ADL performance. 

Additionally, this study aimed to investigate these effects using only patients with a diagnosis 

of idiopathic Parkinson' s disease. 

Therefore, the following outcomes of the current study are hypothesised: 

1. In accordance with research by Nadler et al., (1993); Cahn et al, (1998); Cahn et al 

(2000); and Cahn-Weiner et al., (2002), it was predicted that better performance on 

tests of executive function would show a positive relationship with better performance 

on theFIM. 

2. It was also expected that subtests of executive functioning would shower a stronger 

positive relationship with 'cognitive' ADL tasks on the PIM than with the 'physical' 

ADL tasks. This was expected in accordance with Cahn et al., (1998) and Cahn et 

al's., (2000) findings that there was not a significant relationship between 

performance on executive tasks and 'physical' ADLs. 

3. Furthermore, it was hypothesised that consistent with the findings of Fogel and 

colleagues., (1994) Cahn et al., (1998) and Cahn et al's., (2000) and Cahn-Weiner et 

al., (2002)- that the Trails B subtest would show the strongest relationship with the 

PIM of all the executive subtests conducted. 
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4. It was also predicted that consistent with the findings of Goldstein and colleagues, 

(1992) memory functioning would share a significant relationship with FIM 

performance. That is, lower scores on tests of memory functioning would show a 

positive relationship with lower care giver rating scores on the FIM. 

5. In addition, it was predicted that participants who show higher levels of dysfunction 

on visuo-spatial ability would score significantly lower on the FIM. This was 

expected based on the research of Cummings & Benson, 1984; Sagar & Sullivan, 

1988; and Brown & Marsden, (1990); who concluded that patients with greater frontal 

lobe damage, and most impairment on visuo-spatial tasks - also showed most 

impairment on performing ADL tasks. 

Method 

Participants 

Participants included males and females diagnosed with idiopathic onset Parkinson's 

disease, and their primary care person or spouse. There were 39 participants in total including 

23 males and 16 females. Ages ranged from 59 - 88, with a mean age of 70.8 years old. 

Participants were recruited through the Royal Hobart Hospital's outpatient clinics in 

Neurology and Geriatric medicine. 

Measures 

All Participants recruited were administered a series of cognitive subtests. These 

included; The Repeatable Battery for the Assessment of Neuropsychological Status (RBANS). 
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The RBANS is a battery of tests designed to measure different facets of cognitive ability. The 

RBANS includes: list learning, story memory, figure copy, line orientation, picture naming, 

digit span, information, semantic fluency, coding, list recall, list recognition, story recall and 

figure recall. The RBANS is a brief assessment comprised of twelve subtests and is used to 

assess the neuropsychological status of adults with neurological injury or disease. In addition 

to an overall score, this assessment also yields index scores for immediate memory, language, 

attention and delayed memory, and visuo-spatial/constructional tasks (Randolph, 1998). 

Participants also completed a test of verbal fluency ability (the FAS), (Lezak, 1995). 

The FAS task involves the generation of words from letter cues presented, with the 

participant instructed to orally state as many words as they can think of for each letter given, 

within a 60second time limit. Deficits in word fluency are associated primarily with frontal 

lobe lesions, although functional imaging studies suggest that the task involves a distributed 

network of cortical areas. Task performance depends on multiple cognitive processes, 

including sensory processing of the cue, retrieval of words from memory, the selection of 

words appropriate for the cue and covert or overt articulation of the word (Strauss, Sherman 

& Spreen, 2006) . 

The Brixton Spatial Anticipation Test was also completed, which is a test of ability to 

recognise rules that account for pattern variations (Burgess & Shallice, 1997). In this rule 

attainment task, participants were presented with a 56 page stimulus booklet. Each page 

contains an array of 10 circles, which are numbered 1 - 10. On each page one circle is filled 

in with a blue colour. The position of this coloured circle changes from one page to the next, 

governed by a series of simple rules that would vary without warning. Participants were 

presented with one page at a time and were required to point to where they thought the 

coloured circle would be on the next page, based on the pattern or rule inferred from previous 

12 



pages. Responses were considered correct if they followed the present pattern. The total 

number of errors across 55 trials was used as the outcome measure. The Brixton task focuses 

on abstraction of logical rules and is supported by data from patients with focal lesions, as 

individual cases with frontal lobe lesions that have shown impaired ability on the Brixton test 

(Bielak, Mansueti, Strauus & Dixon, 2006). In a recent study investigating structural analysis 

for a sample of older adults, the Brixton test and the FAS loaded on a larger executive 

functioning factor with a limited amount of shared variance. Indicating both tasks can be used 

to explain variance in executive functioning ability (Strauss, Sherman & Spreen, 2006). 

Additionally, all participants completed a test of their ability to scan visual information, and 

visuo-motor tracking known as the Trail Making test (TMT) (Lezak, Howieson,& Loring, 

2004). The TMT is a test of visual attention and task switching. The task requires the 

participant to 'connect the dots' of 25 consecutive targets on a sheet of paper. Two versions 

of the task were given to participants. 'Trails A'· in which the targets are all numbered (1-25), 

and Trails B in which the participant is instructed to alternate between letters and numbers (1-

A-2-B-3-C etc). The goal of the task is to finish the test as quickly as possible, and time taken 

in seconds to perform the task is taken as the primary performance metric (Strauss, Sherman 

& Spreen, 2006). The TMT provides information on visual search, scanning, speed of 

processing, mental flexibility, and executive functions. Strauss and colleagues (2006) 

indicated that Trails B requires the ability to shift course during an ongoing activity. They 

characterised Trails B as assessing the ability to alternate between sets of stimuli 'an 

executive function'. 

Participants also completed a speed of information processing test from the Birt 

Memory and Information Processing Battery (BMIPB), (Coughlan,& Hollows, 1985). The 

BMIPB is a revision and extension of the Adult Memory and Information Processing Battery. 
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Two tasks from this battery were utilised in the present study in order to give an Information 

Processing Speed score and Motor Speed score. On the Information Processing task -

participants were required to scan rows of 5, 2 digit numbers and indicate the second highest 

number, by drawing a dash across it. Participants were given 4 minutes to complete this task. 

On the Motor speed task, participants were presented with a page with a series of columns in 

which dashes and the number 11 were present in each row. On this task they were required to 

draw a line through the number lls as fast as possible, and given 25seconds to complete the 

task. The benefit of inclusion of the BMIPB subtest was to provide normed data. In addition, 

on objective measures (such as the information processing subtests used) test-re-test 

reliability Pearson correlation coefficients range from r=.9 to absolute r= 1.0. The BMIPB 

has been reliably used in acquired brain injury studies. The results indicating that participants 

with brain injury had significantly lower scores on the BMIPB than the normative group on 

all measures, with the authors concluding that the BMIPB is sensitive to cerebral dysfunction 

(Strauss, Sherman & Spreen, 2006). 

Finally, the patient's carer or primary support person completed the Functional 

Independence Measure (F/M). The FIM is an outcome measure of the severity of disability 

experienced by the patient in a day-to-day setting. It rates 18 Activities of Daily Living 

(ADLs) on a seven point scale, ranging from fully dependent (1) through to completing a task 

independently with no aids (7). The items are grouped into two themes 13 motor items 

(personal care, sphincter control, mobility, and locomotion), and five cognitive items 

(communication and social cognition) (See Appendix C - Functional Independence Measure 

Questionnaire for carers). 

Impaired activities of daily living are an integral feature of dementing disorders. 

Therefore, instruments such as the Bayer ADL scale, the Alzheimers Disease (AD) ADL 
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scale and the Functional Independence Measure (FIM) have been designed. Such instruments 

have proven their sensitivity, simplicity of concept, and relevance to patients coping with the 

demands of everyday life (Pemeczky, et al., 2008). One of the most widely used in hospital 

and rehabilitation settings, and by occupational therapists who wish to assess the level of care 

and rehabilitation necessary for patients to function in their home environment, is the FIM. 

The FIM is largely used as it has demonstrated good construct and concurrent 

validity (Disler et al., 1993; Heinemann et al., 1994; & Fricke & Unsworth, 1996). A high 

level of internal consistency has also been demonstrated with the FIM (Cronbach's alpha= 

0.93 -0.95), (Ravaud et al., 1999). The FIM was also examined by Ottenbacher and 

colleagues (1996) who performed a meta-analysis of 11 research papers investigating 

reliability of the FIM, and reported median correlation coefficients between total scores equal 

to 0.95 for test-re-test reliability; 0.95 for inter-rater reliability and 0.92 for equivalence 

reliability. However, perhaps the largest benefit associated with using an instrument such as 

the FIM, is its associated predictive usefulness. Use in hospital and clinical setting has found 

that an admission FIM score > 70 has been associated with achieving non-dependence by 

discharge, whereas those with an admission score <50 remained dependent (Ween et al., 

2000). 

The FIM measures disability as reflected by burden of care, and is operationalised by 

measures of 'assistance required' in daily tasks. A study by Mauthe, Haaf, Haya & Krall 

(1996) assessed post -stroke patients using the FIM within 3 days of referral to rehabilitation 

staff, and again within 24 hours of discharge. This was done in order to assess whether initial 

FIM scores were reliable predictors of the patients needs, upon discharge into particular 

settings; nursing homes, rehabilitation facility or family home. The study concluded that 

initial FIM scores predicted with 70% accuracy discharge disposition and care needs. 
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Another study by Maeshima et al., (1997) investigated more specifically the effects of 

visuo-spatial impairment on ADL performance, as measured by the FIM. This study utilised a 

'Cube Copying' task in order to assess visuo-spatial impairment and concluded that visuo

spatial deficits in PD reliably predicted impairments in activities of daily living and general 

motor functioning. 

Procedure 

Ethics approval was sought and approved prior to testing taking place from the 

University of Tasmania Human Research and Ethics Committee, ethical approval number -

H0010104 (Appendix B).Informed consent was also obtained from each patient and their 

main support person or spouse (See Appendix A - Information and Consent Form). All 

cognitive subtests of the assessment were administered in a private room within the Neuro

trauma Register of the Royal Hobart Hospital, and were carried out by post-graduate 

psychology students enrolled in either a PHD or Masters in Clinical Psychology program. 

Following diagnosis of idiopathic PD by RHH neurologist, Dr. Debo Gorai, 

participants were administered the neuropsychological test battery as outlined previously, in 

order to investigate the type and extent of any cognitive impairments. Assessment of the 

patient's cognitive ability and administration of all cognitive subtests took place on site at the 

Royal Hobart Hospital. 

Patients were administered the tests whilst seated in a private consultation room with 

the researcher present. Each of the subtests were administered in a counterbalanced order to 

help control for the effects of fatigue and performance anxiety. During cognitive subtest 

administration, in cases where motor deficits impaired their ability to carry out written 
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subtests, the researcher filled out the questionnaire and requested that the participant 

verbalised their response. 

Following this, the patient's carer or support person was contacted via telephone to 

complete the FIM survey. For this component, the carer was asked to estimate; based on 

current ability, the level of independence the patient currently has in performing each of the 

18 aforementioned daily living activities. 

Design and Data Analysis 

Individual subtest scores and index scores for immediate memory, delayed memory, 

language, visuospatial ability, processing speed, attention, executive functioning and 

Premorbid IQ were calculated for each participant. Participant's raw scores and age-related 

norms were used to obtain percentile scores. Additionally, the scores, from the FIM were 

calculated to form an overall total score for functional ability. FIM scores were also split into 

totals for 'physical' items and totals for 'cognitive' items. This was done in accordance with 

research by Linacre and colleagues (1994). Li~acre and colleagues analysed the curvilinear 

relationships between the finite ranges of recorded FIM raw scores through Rasch analysis. 

Their analysis of admission and discharge ratings of 14,799 patients showed that the 18 FIM 

items defined two statistically and clinically different indicators. They determined that the 18 

items on the FIM could be reliably separated into two main factors; 13 items that represent 

'physical' ADL tasks, and 5 that represent 'cognitive' ADL tasks therefore based on this 

finding, and the nature and scope of this study, the same method was applied in the present 

study. 

Data analysis included correlations, in order to assess the strength and direction of the 

relationship(s) between both overall cognitive ability and ADL performance, as well as 
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individual cognitive facets with ADL performance (such as executive function, memory, 

visuo-spatial ability, etc). 

T-tests were also conducted on the mean index scores and subtests scores in order to 

determine whether·'high' or 'low' performance has a significant effect on FIM total scores; 

FIM physical scores and FIM cognitive scores. 

The design of this study was a quasi-experimental design involving correlational 

analyses. In addition median splits were performed on participants subtest scores, in order to 

set subgroups for 'high' and 'low' performance and analyse their effects on functional 

independence, as measured by the FIM. T-test analyses were used on this data set in order to 

add strength to the hypotheses, through use of a stronger parametric test. 

Results 

Raw scores were calculated for each Participant on the RBANS, these were then used 

to calculate index scores for RBANS total, Immediate Memory, Language, Attention, 

Visuospatial and Delayed Memory. Raw scores were used for analysis of each of the other 

subtests run including the Brixton spatial anticipation test, Coding, Digit span, Trails A and 

Trails B, BMIPB motor speed, and BMIPB information processing speed. Nart 'error' scores 

were used to calculate index scores for Premorbid IQ estimates. 

Each participant's raw scores for the FIM were totalled to ascertain an overall FIM 

score based on 18 items (FIMtotal). The FIM survey was also split into two subgroups based 

on those that were predominantly 'motor' items (FIM phys) and those that were 

predominantly 'cognitive' items (FIM cog). This was carried out in accordance with research 

by Linacre and Heinemann (1994) who determined that the items on the FIM scale could be 
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split into two factors; 13 items that represented 'physical' ADLs and '5' items that 

represented 'cognitive' ADLs. 

For all correlational analyses and t-tests conducted p-values were set at a conservative 

value of less than .01. This was done in order to reduce the likelihood of a Type 1 error 

occurring, based on the large number oft-tests conducted. Additionally, for all t-tests 

conducted a Levene' s test for equality of variances was conducted, with appropriate t-values 

reported based on this tests significance. 

Descriptive Statistics 

Tables 1-4 displays descriptive statistics for indexes and raw scores for each of the 

neuropsychological assessments conducted as well as FIM scores for total FIM, physical FIM 

items, and cognitive FIM items. 

Table 1. 

Descriptive statistics for RB ANS indexes and raw scores 

Mean Median SD Min Max 
RBANS Total 87.69 89.00 15.70 61.00 115.00 
Immediate Mem 84.64 85.00 18.97 53.00 114.00 

Visuospatial 95.31 97.50 21.56 12.00 131.00 

Language 94.44 96.00 12.34 54.00 116.00 

Attention 85.36 86.50 19.85 13.00 115.00 
DelayedMem 88.06 92.00 19.07 40.00 116.00 
List_ Total 20.21 20.00 6.79 8.00 32.00 
LIST_delayed recall 3.36 4.00 2.35 0.00 8.00 
List delayed recog 17.77 18.00 2.11 12.00 20.00 
Story memT 14.46 15.00 4.78 6.00 22.00 
Figure copy_T 17.03 18.00 2.99 10.00 20.00 
Figure copy recall 11.24 11.00 4.81 0.00 19.00 
Digit Span 13.59 13.00 4.35 6.00 23.00 
Line Orientation 16.05 17.00 3.31 4.00 20.00 

19 



Mean Median SD Min Max 
Picture Naming 9.46 10.00 1.05 5.00 10.00 
Semantic Fluency 18.10 19.00 4.44 9.00 28.00 
Coding 31.16 31.00 12.02 10.00 59.00 
FAS Raw Total 35.53 36.00 12.80 7.00 63.00 
Trails A 58.82 57.00 28.61 19.00 173.00 
Trails B 168.08 146.00 90.80 53.00 300.00 
BrixtonRaw 24.09 23.00 8.62 9.00 51.00 
Brixton Scaled 3.63 4.00 2.07 1.00 8.00 
BMIPB M Speed 41.89 42.00 12.88 13.00 68.00 
BMIPB P Speed 43.17 45.50 13.07 19.00 71.00 
NART Premorbid IQ 107.20 108.30 8.91 86.00 121.00 

Table 2 

Descriptive Statistics for FIM scales 

Mean Median SD Min Max 

Dressing_ Upper 5.92 6.50 1.65 1.00 7.00 
Dressing_lower 5.84 6.00 1.43 1.00 7.00 
Toileting 6.39 7.00 1.19 1.00 7.00 
Bladder 6.36 7.00 1.25 1.00 7.00 
Bowel 6.55 7.00 1.27 1.00 7.00 
Transfers_Bed, Chair 5.82 6.00 1.05 3.00 7.00 
Transfers_ Toilet 6.33 6.00 0.79 3.00 7.00 
Transfers_Tub, Shower 6.12 6.00 1.12 2.00 7.00 
Locomotion 6.16 6.00 0.88 3.00 7.00 
Stairs 5.86 6.00 0.95 3.00 7.00 
Comprehension 6.25 7.00 1.06 3.00 7.00 
Expression 6.01 6.25 1.15 4.00 7.00 
Social Interaction 6.09 6.00 0.97 4.00 7.00 
Problem Solving 5.47 6.00 1.79 1.00 7.00 
Memory 5.04 5.00 1.51 1.00 7.00 
PIM total 109.17 112.75 15.15 56.00 126.00 
PIM motor 80.63 83.25 11.06 33.00 91.00 
PIM Cog 29.01 31.00 5.57 14.00 35.00 

Prior to beginning correlational and t-test analyses. Age and Premorbid IQ were 

analysed in order to rule out possible confounding effects of these two factors on FIM scores. 

Correlations determined that there was no significant correlation between participants' age 
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and FIM Total (r= -.233, p=. 171), FIM Physical (r= -.234, p=.170), or FIM Cog (r= -.054, 

p=.758).FIM Physical 

In addition at-test was run in order to determine whether there was a significant 

difference in FIM scores as a result of Premorbid IQ. It was determined that there was no 

significant difference between FIM total and Premorbid IQ t (35) = 1.24, p>.05. There was 

also no significant difference between FIM physical and Premorbid IQ t (35) = 1.38, p>.05 or 

between FIM cognitive and Premorbid IQ t (34) = 1.23, p>.05. This indicates there was no 

significant effect of the patients Premorbid IQ level on functional independence ability. 

Correlations 

Due to the large number of correlational analyses run, p values for statistical 

significance were set at p< .01, with values between P> .01 & P< .05 being regarded as 

showing a trend towards significance. Correlational analyses were firstly run between each of 

the RBANS indexes and FIM measures. Table 5 shows the correlations between these 

measures (See Appendix D-ii for correlation analyses tables). 

Table 3. 

Correlation values for RBANS indexes and FIM scales (n=36) 

RBANS Total 
RBANS Immediate Memory 
RBANS Visuospatial 
RBANS Language 
RBANS Attention 
RBANS Delayed Memory 
* Correlation is significant at .05 level 
**Correlation is significant at .01 level 

FIMTotal 

0.383* 
0.190 
0.273 
0.331 * 
0.119 
0.242 

FIM Physical 

0.291 
0.140 
0.283 
0.229 
0.088 
0.142 

FIM cognitive 

0.512** 
0.272 
0.258 
0.385* 
0.220 
0.429** 

Table 3 indicates that the correlational analyses revealed a significant relationship 

between total RBANS index scores and the FIM total, as well as the FIM cognitive measure. 
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This indicates that cognitive performance is related to overall functional independence as 

well as performance on 'cognitive' based ADL tasks. However, it indicates that overall 

cognitive performance is not significantly related to 'physical' items on the FIM. Significant 

correlations were also found between the RBANS language index and the FIM total as well 

as the FIM cognitive measures. This indicates Language skills are more strongly associated 

with 'cognitive' FIM items than physical/motor based. Again, RBANS language was not 

significantly related to performance on 'Physical' ADLs. Furthermore, there was also a 

correlation between the RBANS Delayed Memory scores and the FIM cognitive 

performance. 

Additional correlations were then conducted between FIM measures and each of the 

RBANS subtests. For these correlations raw scores were used, after it was determined that 

age did not have a significant relationship with FIM scores. 

Table 4 

Correlations between RBANS subtests and FIM scales (n=39) 

FIMTotal FIM Physical FIM Cognitive 

List Learning 0.260 0.178 0.233 
List Delayed Recall 0.178 0.135 0.200 
List Delayed Recognition 0.244 0.202 0.286 
Story Memory 0.222 0.209 0.218 
Story Recall 0.304 0.307 0.225 
Figure Copy 0.428** 0.404* 0.392* 
Figure Copy Delayed Recall 0.530** 0.428** 0.587** 
Digit Span 0.131 0.086 0.172 
* Correlation of p<.05 
**Correlation is significant at .01 level 

Table 4 shows that there was significant relationship between the Figure Copy scores 

and each of the FIM measures of FIM total, FIM physical, and FIM cognitive. Interestingly, 

stronger relationships were found present between the Figure Copy Delayed Recall task and 

the each of the FIM measures. 
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Correlations were then run between the remaining subtests that were measures of 

executive functioning, spatial awareness and speed of visual information processing with the 

FIM total; PIM physical scale, and FIM cognitive scale. This analysis was conducted to 

investigate the hypothesis that executive functioning ability would have a significant 

relationship with ability to perform ADLs. 

Table 5 
Correlations between subtests of executive functioning, spatial ability ,processing speed and 
FIM scales 

FIMTotal FIM Physical FIM Cognitive 

Line Orientation 0.452** 0.398* 0.532** 

Picture Naming 0.339* 0.255 0.377* 

Semantic Fluency 0.415** 0.347* 0.375* 

Coding 0.470** 0.394* 0.521** 

FAS total 0.202 0.113 0.381 

Trails A -0.493** -0.427** -0.524** 

Trails B -0.510** -0.480** -0.493** 

BrixtonRaw -0.694** -0.708** -0.514** 

Brixton Scaled 0.520** 0.497** 0.479** 

BMIPB Motor Speed 0.484** 0.396* 0.484** 

BMIPB Information Processing 0.423* 0.428* 0.392* 

* Correlation of p<.05 
** Correlation is significant at .01 level 

Table 5 indicates that Line Orientation shared a significant moderate relationship with 

FIM total and PIM cognitive scales. The results of the correlational analyses show that there 

was a significant, yet weak relationship with the FIM physical scale. Picture naming also 

shared a weak relationship with FIM total and FIM cognitive scales only. Semantic fluency 

showed a weak relationship with FIM physical and FIM cognitive, and a moderate 

relationship with FIM total. Coding was shown to correlate with all three FIM scales - but 
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showed the strongest relationship with the PIM cognitive scale. The PAS scores did not show 

a significant relationship with any of the PIM scales. 

Executive tests of Trails A and Trails B showed an inverse relationship with each of 

the PIM scales at the .01 level. Indicating that faster completion times (less time taken to 

complete the task) were related to higher PIM scores. However the strength of the 

relationship shared was shown to be higher on the Trails B subtest scores - all showing 

significant moderate relationships with all 3 PIM scales. 

The Brixton Spatial anticipation test scores displayed a significant inverse relationship 

with each of the PIM scales also. Correlations for this subtest were all significant at the .01 

level - and showed moderate to moderate/strong negative relationships to PIM scores. This 

indicates that fewer errors on the Brixton, is associated with higher performance on the PIM 

scales. 

BMIPB motor speed shared a significant moderate relationship at the .01 level with 

both the PIM total and PIM cognitive scales. It also shared a weaker, yet significant 

relationship, at the .05 level with PIM Physical items. The BMIPB information processing 

speed scores also showed a weak/moderate relationship with each of the PIM scales at the .05 

level. This indicates that faster motor speed ability is associated more strongly with ability on 

PIM cognitive items; but still has a relationship with overall PIM performance; and to a lesser 

extent the physical items. 

The BMIPB information processing ability of participants was also related with PIM 

performance. Information processing ability showed a weaker relationship with PIM 

cognitive items; and a moderate relationship with the PIM total and PIM physical items. This 
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indicates information processing ability shares a relationship with overall FIM ability; FIM 

physical ability and to a lesser extent; FIM cognitive tasks. 

T-test analyses 

T-test analyses were run on each of the subtests with the FIM scales. In order to 

perform these analyses 'median splits' were performed in order to ascertain 'high' scores 

(those that fell above the median), and 'low' scores (those that fell at or below the median 

score). Due to the large number oft-test analyses performed, p values were set at a more 

conservative level - with significance levels of p<.01 reported only. Significance levels of 

p>.01 and p<.05 were regarded as 'trends' only (See Appendix D-iii fort-test analyses). 

Table 6 

T-test results between RBANS Indexes for 'high' and 'low' peiformance and FIM scores 

FIMTotal FIM Physical FIM Cognitive 

Index Mean(SD) t-value df Mean (SD) t- df Mean (SD) t- df 
value value 

RB ANS Total 'high' (>89, 115.50 (10.06) 2.6* 34 84.47 2.1 * 34 31.42 (3.68) 2.7** 33 
n=18) 

RBANS Total 'low' (<89, 103.42 (16.96) " 76.97 (13.37) 26.94 (5.86) " 
n=18) 

RBANS Immed Mem 'high' 113.09 (11.8) 1.39 34 82.79 (8.07) 1.05 34 30.71 (4.36) 1.63 33 
(>86, n=17) 

RBANS Immed Mem 'low' 106.21 (17.12) " 78.87 (13.36) 27.86 (5.83) " 
(<86, n=19) 

RBANS Visuospatial 'high' 112.97 (11.3) 1.42 34 83.06 (8.14) 1.26 34 31.03 (3.8) 2.05* 33 
(>97, n=18) 

RBANS Visuospatial 'low' 105.94 (17.67( " 78.39 (13.44) 27.56 (6.1) ' " 
(<97, n=18) 

RB ANS Language 'high' 115.18 (7.38) 2.38* 34 84.21 (4.58) 1.91 34 30.97 (3.32) 1.99 33 
(>97, n=17) 

RB ANS Language 'low' 104.34 (18.26) " 77.61 (14.28) 27.61 (6.31) " 
(<97, n=l9) 

RB ANS Attention 'high 110.22 (17.24) .30 34 80.83 (14.08) .06 34 30.47(4.15) 1.35 33 
(>87,n=l8) 
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FIMTotal FIMPhys FIMCog 
Index Mean (SD) t-value df Mean (SD) t- df Mean (SD) t- df 

value value 
RB ANS Attention 'low' 108.69 (12.96) " 80.61 (7.75) 28.08(6.07) 
(<87,n=18) 

RB ANS Delayed Mem 111.42 (18.38) .78 34 80.86 (14.3) .07 34 31.29 (4.58) 2.38* 33 
'high' (>92,n=18) 

RBANS Delayed Mem 'low' 107.50 (10.99) .. 80.58 (7.33) 27.31 (5.3) 
(<92,n=l8) 

* p value of <.05 
** t-test significant at .01 level 

Table 6 displays t-test results for 'high' and 'low' scores for each of the RBANS 

indexes. Participants that scored significantly higher on the RBANS Total index scored 

higher on the FIM Cognitive scale than those with lower RBANS total scores. There was no 

significant difference on PIM Total and PIM Physical scores between participants that scored 

higher or lower on the RBANS total, however there was a trend towards significance on these 

measures with p values significant at the .05 level. This indicates that participants with higher 

scores for RBANS Total performance also had significantly higher scores on Cognitive PIM 

items; and showed a trend towards higher scores on the PIM Total and PIM Physical Scales. 

There was no significant difference on PIM Scores between High and Low ability 

scores for the RBANS Immediate Memory, Visuospatial, Language, Attention or Delayed 

Memory Indexes p>.01 in all analyses. 
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Table 7 

t-test results between RBANS subtests (raw scores) for 'high' and 'low' results and FIM 
scores 

FIMTotal FIM Physical FIM Cognitive 

RBANS Subtest Mean (SD) t-value df Mean (SD) t- df Mean t-value df 
value (SD) 

List Learning 'high' (>20,n=20) 113.18 1.77 36 82.28 (7.91) .97 36 30.9 2.38 35 
(11.75) (4.12) 

List Learning 'low ( <20,n=18) 104.72 78.81 26.79 
(17.49) (13.77) (6.31) 

List Recall 'high' (>4, n=21) 112.02 1.3 36 82.48 (8.0) 1.15 36 30.13 1.33 35 
(13.13) (5.54) 

List Recall 'low' ( <4, n=l 7) 105.65 78.35 27.71 
(17.08) (13.88) (5.47) 

List Recognition 'high' 113.16 1.4 36 82.94 (8.36) 1.09 36 31.03 1.89 35 
(>19,n=16) (12.82) (4.58) 

List Recogntion 'low' 106.27 78.95 (12.6) 27.64 
(<19,n=22) (16.32) (5.85) 

Story Memory 'high' 112.40 (12.6) 1.4 36 83.20 (7.21) 1.5 36 29.55 (6) .631 35 
(>15,n=20) 

Story Memory 'low' (<15,n=18) 105.58 77.78 28.38 
(17.22) (13.85) (5.1) 

Story Recall 'high' (>9,n=18) 113.19 1.58 36 83.39 (7.32) 1.48 36 30.19 1.27 35 
(11.68) (5.08) 

Story Recall 'low' ( <9,n=20) 105.55 78.15 27.89 
(17.21) (13.29) (5.9) 

Figure Copy 'high' (>18,n=23) 112.87 (12.4) 2.24* 35 83.41 (7.77) 2.25* 35 30.3 2.05* 34 
(5.29) 

Figure Copy 'low' (<18,n=l4) 101.96 75.39 (14) 26.57 
(17.14) (5.35) 

Figure Recall 'high' (>12,n=18) 116.72 (8.5) 3.66** 35 85.25 (6.28) 2.84** 35 31.86 3.85** 34 
(3.02) 

Figure Recall 'low' (<12,n=19) 101.18 (16.3) 75.76 25.83 
(12.76) (5.92) 

Digit Span 'high' (> 13,n=20) 111.63 1.05 36 82.15 .89 36 29.83 .96 35 
(15.87) (12.99) (4.55) 

Digit Span 'low' (<13,n=18) 106.44 78.94 (8.48) 28.06 
(14.26) (6.58) 

* p value of <.05 
** t-test significant at .01 level 
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Table 7 displays results fort-tests between all other RBANS subtests and FIM scores. 

There was also no significant difference on FIM scale scores between participants that scored 

higher or lower on the RBANS Raw Scores for List Leaming; List Recall; List Recognition; 

Story Memory and Story Recall, with p>.01 in all cases. 

On the Figure Copy subtest there was a trend towards significant difference on each 

of the FIM scale scores between participants that scored higher or lower on this test. In these 

analyses p>.01 but less than .05. This suggests that participants who scored higher on the 

Figure Copy task also showed a trend towards higher scores on FIM performance outcomes. 

However, on the Figure Copy Delayed Recall task there was a significant difference on each 

of the FIM scale scores between participants that scored higher or lower on this test. 

Participants that scored highly on the Delayed Figure copy recall task also scored 

significantly higher on the FIM Total than for those with lower scores. FIM Physical scores 

were also significantly higher for participants that scored highly on this task. In addition, FIM 

Cognitive scores were significantly higher for those that scored higher on this task. This 

indicates that whilst there is a trend towards better performance on the Figure Copy task and 

significantly higher ratings for the FIM, this trend becomes significant when the participant 

undertook the task in the 'delayed recall' condition. 
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Table 8 

T-test results between Executive, Spatial and Processing Speed 'high' and 'low' results and 
FIM scores 

FIMTotal FIM Physical FIM Cognitive 

Subtest Mean(SD) t-value df Mean (SD) t-value df Mean (SD) t-value df 

Line Orientation 'high' 114.13 1.9 20.8 84.08 (5.26) 1.85 19.5 31.05 2.1 * 34 
(>17,n=20) (8.15) (3.74) 

Line Orientation 'low' 104.59 77.15 (14.72) 27.44 
(<17,n=17) (19.27) (6.11) 

Picture Naming 'high' 112.37 1.58 13.7 82.75 (6.53) 1.34 12.6 29.88 1.49 35 
(>10,n=26) (10.67) (4.95) 

Picture Naming 'low' 102.25 76.04 (16.77) 26.95 
(<10,n=12) (20.91) (6.61) 

Semantic Fluency 'high' 114.05 2.13* 25.3 83.23 (6.56) 1.5 23.4 30.83 2_.17 23.8 
(>19,n=20) (9.74) (3.65) 

Semantic Fluency 'low' 103.75 77.75 (14.2) 26.88 (6.7) 
(<19,n=17) (18.3) 

Coding 'high' (>32,n=18) 114.72(11.4 2.06* 35 84.03 (7.87) 1.72 35 31.08 2.07* 34 
1) (4.14) 

Coding 'low' (<32,n=19) 105.03 77.92 (12.99) 27.61 
(16.59) (5.78) 

FAS 'high' (>36,n=20) 109.20 -.07 35 79.88 (13.25) -.48 35 29.68 .62 34 
(16.74) (4.77) 

FAS 'low' (<36,n=17) 109.56 81.68 (8.5) 28.5 (6.56) 
(13.96) 

Trails A 'faster' (<57ses,n=19) 115.39 -2.75* 24.6 84.79 (5.68) -2.47* 24.2 30.97 -2.3* 25.9 
(7.91) (3.58) 

Trails A 'slower' (>57sec,n=19 102.95 76.47 (13.52) 26.94 (6.57 
(18.11) 

Trails B 'faster' (<146sec,n=19) 116.89 -3.62** 26.4 86.21 (5.08) -3.57** 33.7 31.78 -3.37** 29.8 
(8.28) (3.56) 

Trails B 'slower' 101.45 75.05 (12.65) 26.39 
(> 146sec,n= 19) (16.66) (5.92) 

Brixton 'less errors' (<23,n=l 7) 118.18 -3.48** 21.8 86.12 (5.44) -2.97** 21.0 32.47 -3.78** 24.3 
(7.55) (2.98) 

Brix ton 'more errors' 102.18 75.53 (13.65) 26.65 
(>23,n=l 7) (17.38) (5.61) 

BMIPB M- Speed 'high' 116.95 2.93** 20.8 85.74 (5.56) 2.59** 19.1 31.58 2.54** 32 
(>42,n=19) (8.38) (3.87) 
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BMIPB M- Speed 'low' 103 (17.41) 76.19 (13.84) 27.4 (5.7) 
(<42,n=l6) 

BMIPB Info Proc 'high' 115.83 2.29* 33 85.47 (7.1) 2.39* 33 31.5 (3.97) 2.1 * 32 
(>46,n=l8) (10.46) 

BMIPB Info Proc 'low' 105 (16.98) 77.03 (13.11) 27.97 
(<46,n=l7) (5.67) 

* p value of <.05 
** t-test significant at .01 level 

Table 8 displays results for additional t-tests run between spatial, information 

processing and executive tasks and FIM scales. Participants who scored higher on the 

subtests of Digit Span, Line Orientation, Picture Naming, Semantic Fluency, Coding, and the 

FAS did not score significantly higher on the FIM scales than those that scored lower on 

these tasks with p>.01 in all cases. 

On the Trails A subtest there was a trend towards significance with those participants 

who scored higher on Trails A; also scoring significantly higher on the FIM Total, FIM 

Physical and FIM Cognitive Scales. However significance was at the p<.05 level in all cases 

and greater than p=.01 However participants who recorded faster times on the Trails B test, 

also scored significantly higher on the FIM total than those who recorded slower times on 

Trails B. In addition, participants who recorded faster times on Trails B also scored 

significantly higher scores for the FIM Physical scale and the FIM Cognitive Scale than those 

who performed the task slower. 

Participants who scored fewer errors on the Brixton Spatial Anticipation test also 

scored significantly higher on the FIM total score, than those with a higher number of errors. 

They also scored significantly higher for the FIM Physical Scale, and FIM Cognitive scale 

than those with higher error scores. This indicates that participants who performed better on 
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the Brixton Spatial Anticipation subtest also scored significantly higher on all PIM ability 

scales. 

Participants who had higher scores for BMIPB Motor Speed also scored significantly 

higher on the PIM total scale than those with lower scores. A trend was also observed for 

participants who scored higher on the BMIPB Motor Speed task to also score higher on the 

PIM Physical scale. This trend was also observed for the FIM Cognitive scale, with p values 

significant at the .025 level also. This indicates that participants with faster motor speed 

scores also had significantly better overall PIM total scores; and showed a trend towards 

better scores on the separate 'Physical' and 'Cognitive' domains. 

Participants who scored higher on the BMIPB Information Processing test displayed a 

trend towards better scores on each of the PIM scales; FIM Total, PIM Physical and PIM 

Cognitive. With p values greater than .01 but less than .05. This suggests that participants 

with better Information Processing scores showed a trend towards better scores on the PIM, 

but to a lesser extent than Motor speed. 

Discussion 

Discussion of central hypotheses 

In accordance with research by Nadler et al., (1993); Cahn et al, (1998); Cahn et al 

(2000); and Cahn-Weiner et al., (2002), it was predicted that better performance of subtests 

of executive function would show the strongest relationship with better performance on the 

PIM. This hypothesis was supported by the finding that the executive tests of the Brixton 

Spatial Anticipation test, Trails A and B, The Figure Copy and Figure Recall task, all showed 

significant relationships with the PIM total scores. In addition t-test analyses found that, 
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participants who performed better on these tests were also found to perform significantly 

better on the FIM. This finding provides additional support for the premise that executive 

functioning ability plays an important role in determining the level of ADL ability and 

functional independence that an individual has. Furthermore, this study does so with an 

exclusively idiopathic Parkinson's disease diagnosed population. 

This study also sought to determine whether subtests of executive functioning would 

show stronger relationships with 'cognitive' ADL tasks on the FIM than with the 'physical' 

ADL tasks. This prediction was based on research by Cahn et al., (1998) and Cahn et al'., 

(2000) who found there was not a significant relationship between performance on executive 

tasks and 'physical' ADLs. This hypothesis was supported through findings that on the 

executive tests of Figure Recall, Line Orientation, Picture Naming, and Trails A & B, there 

was a stronger relationship with the FIM Cognitive Scale than with the FIM physical scale. 

However, some of the 'executive' tests did display a stronger relationship with 'physical' 

FIM items - these included performance on the Brixton task, and also the Figure Copy task -

both of these tasks do also involve a 'motor' or physical element in that they require the 

participant to point or draw - therefore this may be associated with the stronger relationship 

shared with 'physical' ADL tasks. In many of the 'executive' tests in fact - it is difficult to 

entirely separate out 'motor' involvement as most require some form of written/physical 

response - albeit minimal. Similarly, many of the 'physical' FIM items also involve some 

involvement of executive functioning systems, as even the most basic/physical tasks do still 

require some element of planning, organising and sequencing of actions. 

Further support for this hypothesis was provided through independent samples t-tests 

that showed a larger number of significant results with FIM cognitive scores than physical. 

This included the tests of Figure recall, line orientation, and the Brixton. Therefore, although 
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some variability in findings exists there is greater support for the hypothesis that executive 

functioning abilities have more bearing on 'cognitive' ADL tasks than they do on 'physical' 

tasks. 

In addition to this, it was found that higher performance on the other cognitive 

indexes of RBANS total, RBANS Language, and RBANS delayed memory, not only lead to 

significantly higher FIM total scores; but also to higher scores on the FIM 'cognitive' scale. 

This is unsurprising considering that the measures of 'language' and 'memory' are closely 

associated with the cognitive FIM items of Memory, Social Interaction, Problem Solving and 

Communication. Therefore, it is not only plausible, but expected that higher ability scores on 

the RBANS indexes that measure these abilities would link more closely with the 'cognitive' 

items on the FIM that more directly involve these skills. 

Another hypothesis was based on the findings of Fogel and colleagues (1994); Cahn 

et al., (1998); Cahn-Weiner et al., (2000); and Cahn-Weiner et al., (2002) who concluded that 

there was a higher correlation between the Trails B subtest and ADL proficiency than other 

tests of executive functioning. There was strong support for this hypothesis with the largest 

and most significant relationships shared between all FIM measures and the Trails B subtest. 

Furthermore, t-test analyses indicated that the Trails B test shared the largest number of 

significant correlations with FIM total; FIM physical and FIM cognitive scores of all the 

cognitive analyses. It was also observed that ability on Trails B was more strongly related to 

FIM ability than the Trails A task. The Trails B task has an additional planning/sequencing 

element than Trails A - which indicates this ability is associated with successfully 

performing activities of daily living independently. 

The prediction that memory functioning would significantly affect ability to carry out 

tasks on the FIM was based on research by Goldstein and colleagues (1992) who suggested 

33 



that poorer memory functioning also impairs an individual's ability to plan, execute and 

consistently carry out day to day tasks. There was partial support for this hypothesis, through 

the aforementioned finding that RBANS 'delayed memory' shared a significant relationship 

with FIM 'cognitive' items. However there was no significant relationship between the 

RBANS immediate memory index and FIM scores. 

There was also additional support for this hypothesis through the finding that there 

was a stronger relationship between the 'Figure Recall' task and FIM scores than on the 

straight 'Figure Copy' task. Whilst both tasks involve spatial awareness - the Figure recall 

task has an additional 'spatial memory' component which the straight Figure Copy task does 

not. This additional 'spatial memory' skill was observed to have a greater effect on FIM 

scores than the Figure copy task alone. This was observed through a stronger relationship 

shared. Additional support for this was evident through t-test analyses which found 

significant differences between the Figure Recall high and low scores and the FIM ability 

scores. This finding provides initial support that 'spatial memory' specifically, appears to 

play an important role in ability to carry out ADL tasks independently. 

The final prediction tested was whether or not those participants who showed higher 

levels of visuo-spatial impairment would also show higher levels of impairment on the FIM 

scales. This hypothesis was based on research by Cummings & Benson, (1984); Sagar & 

Sullivan, (1988); and Brown & Marsden, (1990) who concluded that patients with frontal 

lobe damage who showed most impairment on performing visuo-spatial tasks; also showed 

higher impairment on performing ADL tasks. Most compelling evidence to support this 

hypothesis would have been through strong significant correlations between the RBANS 

visuo-spatial index and the FIM scores. This was not observed and the RBANS visuo-spatial 

index did not show a significant relationship to FIM scale scores. However, several of the 
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individual subtests that involved visuo-spatial skills did show a relationship with FIM scores; 

these included the 'Line Orientation' subtest which shared significant moderate relationships 

with the FIM total and FIM cognitive scales. This task also showed a trend towards 

significance with the FIM physical scale. Therefore, it is evident that spatial judgement and 

visuo-spatial ability necessary to complete the line orientation task also share a moderate 

relationship with the ability to perform ADL tasks as tested by the FIM. In addition, the 

Figure copy tasks (as aforementioned) shared a significant relationship with the all of the 

FIM scales - this task, whilst also an 'executive function' test also relies strongly on visuo

spatial ability. This finding provides additional support that visuo-spatial awareness skills are 

implicated in performing ADL tasks. Therefore, whilst there was not strong support for this 

hypothesis - individual subtests did indicate a link between visuo-spatial skills and functional 

independence in activities of daily living. 

Summary 

The findings of this study were consistent with previous research regarding the 

importance of intact executive functioning abilities in determining functional independence 

(Nadler et al., 1993; Cahn et al, 1998; Cahn et al 2000; and Cahn-Weiner et al., 2002). 

Furthermore, this study indicates that this theory holds true in population of patients with a 

diagnosis of idiopathic Parkinson' s disease. The findings of this study also provided 

additional support for Cahn and colleagues (1998) and Cahn and colleagues (2000) theory 

that executive functioning ability plays a larger role in the performance of 'cognitive' ADLs 

than it does in the performance of simple physical or 'motor' ADLs. This indicates that the 

skills associated with executive functioning ability such as planning, sequencing, and 
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organising information; are more important in daily tasks that involve communication skills, 

social interaction and problem solving. 

The present study' s findings of a stronger relationship existing between ability on the 

Trails B task than any other 'cognitive' measure is also consistent with the work of previous 

researchers. Specifically studies by Fogel and colleagues (1994); Cahn et al., (1998); Cahn

Weiner et al., (2000); and Cahn-Weiner et al., (2002) all concluded that there was a 

moderate- strong relationship between higher scores on the Trails B subtest and performance 

on ADL measures. Furthermore, they also found that of two or more 'executive functioning' 

assessments - Trails B performance was observed to share the strongest relationship with 

functional independence. The present study strengthened this finding by using a larger battery 

of cognitive and executive subtests, and comparing test performance on Trails B with a more 

comprehensive number of established 'executive' tests. 

This study's findings regarding the link between memory and performing ADL 

activities were partially in support of the findings of previous researchers (Goldstein et al., 

1992). Whilst there was no significant relationship observed between the 'Immediate 

Memory' index and FIM performance; there was a link between the 'Delayed Memory' index 

and 'Cognitive' FIM items only. Delayed memory was found to share a significant 

relationship with FIM cognitive scores; and it was also found to significantly affect outcomes 

on the cognitive scale of the FIM. As aforementioned this finding was not surprising when 

considering that 'cognitive' items on the FIM scale directly include an item regarding day-to

day memory functioning; and also 'problem solving' which is known to largely rely on intact 

working memory abilities. 

This study also indicated that there was a relationship between 'spatial memory' 

specifically and FIM performance. This provides promising evidence for the existence of a 
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link between an individual with Parkinson's ability to carry out activities of daily living and 

their spatial memory skills. 

This study' s findings regarding visuo-spatial ability and ADL performance were not 

consistent with previous research (Cummings & Benson, 1984; Sagar & Sullivan, 1988; and 

Brown & Marsden, 1990. These researchers all established a clear link between impaired 

visuo-spatial abilities and difficulties in performing activities of daily living. The present 

study did not find strong support for this hypothesis. However, there were some individual 

tests that relied upon visuo-spatial skills that did share a relationship with FIM performance. 

Namely 'Line Orientation' which is regarded as one of the 'purest' assessments of spatial 

judgement (Lezak, Howieson, & Loring, 2004) did show a significant relationship with the 

FIM total and cognitive scales and a trend towards significance with FIM physical items. 

It is also evident that this study had some fundamental differences in its patient 

sample when compared to the Sagar and Sullivan (1988) study. In the Sagar and Sullivan 

study, the sample assessed included only patients with early stage Parkinson's disease and all 

were 'untreated' that is, were not currently receiving medications or deep brain stimulation in 

order to alleviate their PD symptoms. The current study did not differentiate between later or 

early stages of dementia; and also the majority of patients in the sample were receiving 

medications for their PD. In the Sagar and Sullivan study, it is likely that as patients were in 

earlier stages of the disease and un-medicated their PD symptoms were not as severe. 

Conversely, the current study included patients in later stages of the diseases progression, 

where the range of cognitive deficits are known to be more severe (Cahn, et al., 1998; 

Swanberg & Kalapatapu, 2009). Therefore, it is likely that patients in the present study were 

likely to be suffering from more global cognitive deficits, which may have confounded the 

findings regarding 'visuo-spatial' ability alone. 
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Limitations of the present study and future directions 

The 'heterogeneity' of this study' s participant sample can be regarded as one of its 

limitations in terms of differing disease stages and different durations since last medication 

dosage. Conversely however, it also provides strength for the hypothesis that executive 

dysfunction largely affects functional independence - as this heterogeneous group is likely to 

be more reflective of a random cross section of PD patients, than a more controlled sample of 

early stage Parkinsonism who are 'medication free'. Therefore this finding is quite robust, 

and provides evidence that previous findings regarding the role of executive functioning and 

ADL proficiency hold true in a broad sample of Parkinson' s disease patients of varying ages, 

disease progression and cognitive impairment. Furthermore, analyses were carried out and 

determined that patients' ages did not have a significant relationship with their PIM 

performance. That is, the more elderly patients in the sample did not show significantly more 

functional impairment than the younger patients. However, executive function, spatial 

memory, planning/sequencing abilities, and general memory functioning all showed varying 

degrees of significant effect on PIM performance. It was also concluded that the patients 

'pre-morbid' IQ level did not appear to cause significant difference to occur in functional 

independence (PIM) capabilities. This indicates that pre-disease intellectual functioning 

levels do not appear to be linked with significant differences in ADL performance in PD 

patients. 

However, it should be noted that the mean NART pre-morbid IQ for the group was 

107.2- indicating that on average, this sample was slightly above average intellectually. 

Therefore, it would be interesting to 'replicate' this finding with a larger range of pre-morbid 

intellectual functioning levels, in order to strengthen this finding further. 
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As mentioned previously, Parkinson's disease patients often suffer from impairment 

in both cognitive and motor domains. Therefore, they have multiple potential contributors to 

impairment in performing activities of daily living (Pemeczky, et al., 2008). During the 

neurological assessments it was indeed observed that many of the patients had difficulty with 

the physical nature of many of the tasks. Whilst this was kept to a minimum, and responses 

generally involved the patient simply pointing to respond it is highly likely that this had an 

effect on some patients' performance. Therefore any estimate of 'executive functioning' on 

tasks that required the patient to draw or write is likely to also be affected by their ability to 

physically do this. For this reason verbal assessments of executive functioning were also 

included in the battery. However, it would be beneficial in future research to include 

additional subtests of executive functioning that do not heavily involve motor skills. 

Especially in those patients with tremors and bradykinesia present this would further 

strengthen the hypothesis that executive functioning skills are related to functional 

independence. 

As the FIM is a relatively brief assessment of functional independence, future 

research would also benefit from combining a comprehensive cognitive battery of 

assessments (as used in this study) with a range of ADL asses~ments. Ideally, direct 

observation of the patient's functional abilities in addition to carer- reports of the patient's 

independence level would again strengthen the hypotheses. 

Conclusions and clinical implications 

The present study adds to the field of research regarding sub-cortical dementias and 

more specifically the effects of frontal lobe deterioration present in Parkinson's disease. As 

the frontal region of the brain is regarded as the centre for executive functioning ability, 

damage to this area is now known to also affect ability to plan, sequence and organise 

39 



information; and ultimately to carry out day-to-day activities (Cahn et al., 1998). Therefore, 

this study adds additional support to the importance on intact executive functioning abilities 

in performing activities of daily living. This directly supports the findings of several other 

researchers who have sought to determine which cognitive abilities are most heavily 

implicated in performing functional tasks. This includes the research of; Nadler and 

colleagues (1993); Fogel and Colleagues (1994); and Cahn and colleagues (1998;2000; 

&2002) who all concluded that executive functioning ability plays a significant role in 

determining the level of independence a patient has in daily living skills. 

In an 'ageing' population, findings such as this have increasing relevance, as they 

assist health care professionals in determining the patient's needs upon discharge. This 

ultimately aids in assisting both the individual and their family to 'plan ahead' in regards to 

their needs in an out-patient setting. Therefore, the ability to carry out neuropsychological 

assessments that are associated with functional abilities is becoming increasingly important 

for successful discharge. 

More specifically, this study added to a growing body of research regarding the 

strength of the relationship between performance on the Trails B test, and overall ability in 

performing activities of daily living. Essentially this provides some initial evidence for 

ultimately conducting 'specialised' ADL ability assessments in a simple neuropsychological 

test format. Knowing which neuropsych subtests (such as Trails B) share the strongest 

relationships with functional abilities ultimately provides health care professionals with 

greater knowledge in regards developing to short/simple yet valid means of assessing patients 

self-care abilities. This also assists the patients' themselves and those responsible for their 

long term care, in better understanding their changing needs. 
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Additionally, this study provided initial evidence that 'spatial memory', specifically, 

shares a close relationship with ADL proficiency. This indicates that spatial memory plays an 

important role in an individual's ability to navigate their home environment, and conduct 

day-to-day activities in an un-assisted setting. 

Essentially, this study indicates that assessments of executive function, and specific 

tasks such as the Trails B and the Delayed Figure Recall task share a significant relationship 

with ADL abilities. This not only strengthens the work of previous researchers such as Fogel 

and colleagues (1994); Cahn et al., (1998); Cahn-Weiner et al., (2000); and Cahn-Weiner et 

al., (2002) but also provides some additional evidence that these subtests appear to share the 

closest relationship with performing activities of daily living. With further refining, this type 

of information may be used in future in assessing an individual with Parkinson's long term 

care outcomes. 

Future research may aim to expand on this study by performing executive functioning 

assessments (such as the Trails B task), on a larger sample of PD patients. These results may 

also be made more generalisable, if they sought to include patients with other types of sub 

cortical dementias such as Alzheimer's, and/or acquired head injury. 

Furthermore, in future studies it may be useful to include additional statistical 

analyses such as multiple regressions. This may assist in providing more specific information 

about the amount of variance accounted for, by a single executive functioning subtest. This 

may also help to clear up current confusion as to whether including multiple assessments of 

executive functioning provides a better estimate of variance in ADL ability, or whether they 

are merely testing the same specific cognitive ability. 
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Information Sheet 

The Relationship Between Activities of Daily Living in Parkinson's 

Disease Patients. 

Chief Investigators: Dr Debobroto Gorai, Dr Toby Croft, Dr Robin Harle, Dr Frank Nicklason. 

Introduction 

Parkinson's disease is relatively common and, as you are probably aware, a proportion of individuals 

with Parkinson' s disease develop cognitive problems (memory, concentration and similar difficulties) 

as well as motor problems (tremor, rigid muscles etc) . In this study, we are aiming to investigate the 

nature and extent that these cognitive and motor problems have on ability to perform day to day 

activities. In addition to the cognitive and motor tests we will use to assess the patients overall 

functioning, we would like to gather information from you, the carer, regarding the patient's ability 

to perform activities associated with daily living. This will involve you filling out a simple 

questionnaire, in which you are required to rate the patient's ability to perform certain daily tasks. 

Purpose of the Study 

The purpose of this study is to examine whether having higher scores for cognitive ability, is related 

to having higher scores on the activities of daily living scale. We are also aiming to find out whether 

there are specific measures of cognitive ability areas that are linked to better ability in performing 

daily living activities. 

Study Procedures 

The questionnaire you are required to fill out should take around 5-lOmins. This can be completed 

whilst we are testing the patient, or in your own time if you would prefer. 

Possible Risks or Discomfort 

Completing the questionnaire poses no foreseeable risks to you. If you feel uncomfortable with any 

of the questions, you can leave them out, and are able to stop the questionna ire at any time. 

Confidentiality 
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The confidentiality of your research data will be ensured via a password protected computer 

database. Only the researchers and involved staff members will have access to the database and to 

paper research records. All paper research records will be kept in locked filing cabinets and the 

computer database will continue to be maintained under confidential, password protected access 

limitations. 

Freedom to refuse or withdraw 

Your participation in this study is entirely voluntary and you can withdraw at any time without any 

prejudice to your future care. 

Concerns or complaints 

This study has ethical approval from the Tasmania Health & Medical Human Research Ethics 

Committee. If you have any concerns or an ethical nature or complaints about the manner in which 

the study is conducted you may contact the Executive Officer of the Tasmania Health & Medical 

Research Ethics Committee on 6226 7479 or human.ethics@utas.edu.au 

Payment to subjects 

There is no payment made for participating in the study. 

Information sheet and consent form 

You will be given copies of this information sheet and consent form to keep. 

Contact Persons 

If you would like more information please contact: 

Chief Investigators Dr Debobroto Gorai 6222 8323 

Dr Toby Croft 6222 7840 
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Consent Form 

The Relationship Between Cognitive Ability and Activities of Daily Living in Parkinson's Disease 

Patients. 

Chief Investigators: Dr Debobroto Gorai, Dr Toby Croft, Dr Robin Harle, Dr Frank Nicklason. 

1. I have read and understood the 'information sheet' for this study. 

2. The nature and procedures involved in this study have been explained to me. 

3. I understand that I am required to fill out a questionnaire regarding the patient's ability to 

perform activities of daily living. 

4. I understand that there are no foreseeable risks to me, associated with the study. 

5. I understand that all research data will be kept securely, with only the researchers involved in the 

study having access to it. 

6. Any questions that I have asked have been answered to my satisfaction. 

7. I agree that research data gathered for the study may be published as long as I can not be 

identified as a participant. 

8. I consent to voluntary participation in this study and understand that I can withdraw at any time. 

9. Any data I have supplied may be withdrawn at m request up until the analysis stage. 

Name of Participant ____________________________ _ 

Signature of Participant ___________________________ _ 

Date _________________________________ _ 

I have explained this study and the implications of participation in it to this volunteer, and I believe 

the consent to participate is informed and that the implications of participation are understood. 

Name of Investigator ____________________________ _ 

Signature of Investigator __________________________ _ 

Date _________________________________ ~ 
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Tasmania 

HUMAN RESEARCH ETHICS COMMITTEE 

ITASMANIA) NETWORK ~ 
O<plove t-he possl'blllties UTAS 

AMENDMENT TO APPROVED PROJECT 

HEAL TH AND MEDICAL HREC 

This form should be completed for all types of Health and Medical amendment applications 

and sent to the appropriate Ethics Officer along with the attachments indicated below. 

Fthic-, Pl'fl'n.'nCL' H0010104 f),1k: 10/07/2009 

f\ u rT1 L w r 

TITLE of Approved Project (Title used on the NEAF) 
Are changes in substantia innominata (SI) associated with cognitive decline in Parkinson's 
Disease (PD)? A preliminary study using 3 tesla MRI imaging. 

INVESTIGATOR NAMES 

Chief Investigator Dr Debobroto Gorai 

J>honl' : 0408591274 

hnail: debo_g2003@yahoo.co .in 

Other Investigator Dr Toby Croft 

Phone: 6222 7840 

fmail: toby.croft@dhhs.tas.gov .au 

Other Investigator 

J'horw: 
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Em a il : 

Data Manager: 

Phone: 

Em a il : 

REQUESTED CHANGES TO PROJECT 

(These may include, for example, changes in procedure or direction of the project, changes 
to research personnel, changes in the source or manner of recruitment, or changes in the 

number of sub;ects.) 

This application is to request two changes to the current project. 

We wish to add a method for obtaining concrete motor symptom impairment severity 

levels. In order to do this we would like to add dynamo meter readings and a finger tapping 

task to the current approved battery of tests. 

Additionally, we wish to add a method of obtaining information from the patients carers 

regarding their proficiency in performing activities associated with daily living (See 

Appendix A) . 

JUSTIFICATION/REASON FOR THE CHANGES 

At the moment our measures of motor symptom severity are somewhat subjective. In 

order to increase the accuracy of the results obtained we need the more concrete 
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measures afforded by the use of the dynamometer and the finger tapping instrument. 

These measures will allow us to incorporate motor symptom severity more accurately into 

the analyses we conduct and will provide a more robust data set for analysis in the future . 

Neither of these tests are difficult or stressful in any way, even for those with motor 

impairments, but will still serve to provide us with the information we require . 

In addition to the pre-existing motor functioning information, our current analysis also 

includes a test battery that focuses on the patient's level of cognitive functioning. We wish 

to gather additional information regarding their health related ability to perform more 

general day to day activities. 

This inclusion will also not place any extra burden on the patients themselves as it will 

involve their primary carers. It will require the carers to fill out a short questionnaire that 

can be completed either written or verbally. This will include details as to whether the 

patient can perform a range of activities, and their independence level in completing those 

activities. 

Do the changes raise any ethical issues? "DNo 

Oves 

If you answered yes please identify these issues below: 

Do the information sheet and/or consent form need to be changed? ~ 
No 
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D Yes 

If you answered yes please attach new information sheets and consent forms. 

Signatures: 

Chief Investigator Name: Dr Debobroto Gorai 

Chief Investigator Signature: 

Date: 

Submission Details 

General Research - Requirements for submission: 

lx electronic copy of all documentation to be emailed to katherine.shaw@utas.edu.au 

lx signed hard copy to be sent to: 

Katherine Shaw 

Ethics Officer - General 

Research 

HREC Administration 

University of Tasmania 

Private Bag 01 

HOBART T AS 7001 

(Phone: 62262763) 
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Clinical Trials - Requirements for submission: 

lx electronic copy of all documentation to be emailed to 

rachael.cowenkitanovic@utas.edu.au 

**All Protocols and Investigator' s Brochures submitted for approval must have a detailed 

summary of changes with before and after changes visible OR a summary of changes with 

all updates tracked within the document** 

2 x signed hard copies of application and all trial documentation to be sent to: 

Rachael Cowen Kitanovic 

Ethics Officer - Clinical Trials 

HREC Administration 

University of Tasmania 

Private Bag 01 

HOBART T AS 7001 

(Phone: 62261751) 
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Appendix C: Functional Independence Measure (FIM) Questionnaire 
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Self Care 

A. Eating 
B. Grooming 
C. Bathing 
D. Dressing- Upper 
E. Dressing- Lower 
F. Toileting 

Sphincter Control 

G. Bladder 
H. Bowel 

Transfers 

Functional Independence Measure (FIM) 

I. Bed, Chair, Wheelchair __ _ 
J. Toilet 
K. Tub, Shower 

Locomotion 

L. Walk/Wheelchair 
M. Stairs 

Communication 

N. Comprehension 
0. Expression 

Social Cognition 

P. Social Interaction 
Q. Problem Solving 
R. Memory 

FIM Levels 

No helper 

Total: 

- 7 - Complete Independence (Timely, Safely). 

- 6 - Modified Independence 

Helper - Modified Independence - 5 - Supervision (Subject=100%) 

4 - Minimal Assistance (Subject=75%) 
3 - Moderate Assistance (Subject=50%) 

Helper- Complete Dependence - 2 :-- Maximal Assistance (Subject= 25%) 

- 1- Total Assistance or not testable (Subject< 25%) 
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Appendix D: CD of SPSS analyses output 

(i) - Descriptive Statistics 

(ii) - Correlation Analyses 

(iii)T-test Analyses 
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